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Scientific Worthies. 

XLV — Richard Willstatter. 

“ For all flesh is as grass ”—1 Peter i. 24. 

A child said, What is the grass ? fetching it to me 
with full hands ; 

How could I answer the child ? I do not know 
what it is any more than he. 

I guess it must he the flag of my disposition, out 
of hopeful green stuff woven. 

'' Or I guess the grass is itself a child, the produced 
babe of the vegetation. 

Or I guess it is a uniform hieroglyphic 
And it moans, Sprouting alike in broad and narrow 
zones. 

And now it seems to me the beautiful uncut hair 
of graves.” 

Walt Whitman, Leaves of Grass, 

C CHEMISTRY is both a craft and an art, one of 
^ the finest of arts—perhaps the art of arts, 
a veritable sword of Aklis/^ wherewith the 
threads are cut which hold the secrets of our 
material world and the nature and character of 
its component units disclosed ; it has a wondrous 
psychology of which but few as yet have gained 
feeling, mastery and reverence. A science only 
in the second degree, because so much of its 
burden cannot be quantified, chemistry is none 
the less a premier science, through the exquisite 
finish of the enviable craftsmanship exercised by 
the men of genius who have been successful in its 
service. Among the craftsmen who have most 
adorned our ranks, we can place none higher than 
the subject of this memoir, for he has reached to 
the highest pinnacle of technical proficiency to 
which our art has beefl carried. A striking 
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feature in hin coiiquest8 lias boon th(', suronoss 
and swiftnoas of Ins approacli, the oonrafijo of hLs 
attack and his deft liaiulling of situations 
previous workers have faik'd to niasior. 

A biographer writes * ^ *■' It is an open secret to 
the few who know it but a mystery and a stumbling 
block to the many, that Science and Poetry ai'o 
twin sisters : insomuch that in those branches of 
scientific inquiry which arc most abstract, most 
formal and most remote from the grasj) of tin', 
ordinary sensible imagination, a higlier ])ower of 
imagination akin to the creativi^ instinct of the*, 
poet is most needed and most fruitful of lasting 
work ’’ 

The chemist who can t(*ach so nuudi of grass, 
who can go so far towards answering the question 
put by the child to which the poet confessiully 
had no answer, who can also lay bare the s(‘<cr<*(- 
of colour in flowers, may bo ])laeed oven abov(* 
the poet. The poet but deals with the superficial 
and with fancies; at best ho is a more painter. 
The full beauty of Nature, the structure of her 
wondrous mechanivsm, is ])atcnt only to the 
chemist: ho is fast learning to interpret lu‘r 
‘ uniform hieroglyphic ’ in tiuuns whkdi admit of no 
dispute. Now that we can think in tmuns of tlu* 
Angstrom unit, our vision is b(*(H>me ultra** 
microscopic. Our scieiujc of chemistry, in fae(-, 
IB no twin sister of poetry but [loetry itsi^if and 
at its highest. Its mysteries ar<^ m dc'serving of 
attention and as marvellous as are those of evi'U 
the donsest stars. Indeed, tlie saga of tfu* 
universe is before us in grass, if we will but nuuJ 
it: we know that all flosli is as grass.’” 
alphabet in which the story is told, in reality, is 
one of remarkable simplicity and that so few car<^ 
to make the attempt to master our shorthand, tlu^ 
language in which our story of flowers is told, is 
surprising, to say the least. The outward beauty 
of the flower is patent to every one—the inward 
beauty of its mechanism, to the seeing eye, is 
marvellous beyond compare—the man who has 
done so much to interpret its character may well 
be deemed worthy among us. 

Richard Willstatter was born in Carlsruho 
(Baden) on Aug. 13, 1872. At first, he was 
educated there but afterwards, on removal of hi« 
parents to Niimberg, at the Realgymnasium of 
that town. When eighteen years old, he entered 
the University of Munich, where he began the 
study of chemistry under the groat AdoM von 

^ F. nollook in LasHe Stoplien aiid Fredoxlck rollock'i teoturns and 
Essays, by W. TC. Olilford. 
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Baoyer, a master of laboratory (U’aft, known t.o 
the world as the first to pr(q)a.re indigoiin artiii(*ial!y, 
the (colouring iiiatter of f.lu* imligo plant-. The 
(ift(*en y(*ars of his <*.a,r(M'.r wen* speitt tlH*n* 
a/S student and priva,i“(lo(u*nt-, a-nd linaJ[\, from 
1902 onwa-rds, as extraordinary prohsssor arid 
head of the organici chenucal dt'-parimenl.. In t-ln* 
spring of n)02, ho was ap[>oiutKMl full professsor 
(ordinarius) at the noted Zurich Tudnueal High 
Hdiool. Afi(u* spmuiing sevim yviiv^ In Ziirieh, in 
1912 ho riiturned to (k*nna-ny t,o t.a.ke <9mrge of 
the (Ihemieal Reseaifch l)(*pm’tme,nt {‘siabfished 
by the Kais(*r Wilhelm Ho(U(*(.y ai I)aJd(*ni, lk*rlin. 
It was h(U"e that- he ea-rriiii out- most- of his work 
on [)lant.-(i)Iouring matt(*rs. UlHinatnly, lu* be 
(lum* prof(‘ssor a<t Muniidi, in sudi’ssion to Adolf 
von Ba(‘y<‘r Hi* vva,s (*k*ei(‘d a m<‘ndK*r of th<* 
Prussian H-oya-l A(‘.ad(*niy of Sei(‘mi's in and 
r(*eeiv(Hi t-h(* Noh(*l Pri/i* in ltl20. 

It ap[)ears to havi*, hei'U Wi(lstaH(*r\s andutinn, 
from an (wly stages in Ids eaniay t.o tind(*rt.nke the 
study of v(‘.g(*iahk^ and animal pigments and lie 
advisedly entimiil upon a (Duskhml eourst* of 
original study t.o aiipiin* t.Iu* n<*eessary teelmien! 
prolicii'iiey in pr(*panition f<»r this task. Beguming 
wit.h th(^ v(*g(*t.ahk* aJka.loids, a-t-ropim* nud eoeaine, 
whiidi In* was ahk* t.o pn*pa.r(^ artiliehdlv, lie passed 
to thi* stmly of tht^ (juinom‘H, a elans of eompoimd 
to whkdi at least a. majoi‘it.y' of dyestnlTs !>e!on‘y 
H(^ nuuk^ a. not.ahk* a.fkHt-ion to knowledge b\ his 
diseovi'ry of ortfholH*ir/.o(|uinon(\ He th<*u entered 
upon his gn*a-(. impiiry int-o t!ie na-f-ure of ililoro 
phylk He n(*xt dcnmt.ed hims(‘}f to the sfnd) of 
tfie mi ami blue (colouring matters of flouer; 
Of lat-c^ ymm he ha.s been engaged in the aHemfd 
to isolate en/ym(*M. Tluw*, liowever, are only tim 
main lines of impary whkdi have oe<‘upie(l Ids 
attention. A Omanan finflVsHor, {*Hpeeially if he 
be a man of eHtablished reput.i*, is ealkd upon to 
provide sulijects for a largi^ body of young workers . 
hence it comes tliat Willstattcsr has touelu*d a. 
great variety of thenu'S other than those ndVrretl 
to aboviu He has thus hiaai k*d to sohe a 
number of probkmm of spiauaJ inkaa*Ht and mort* 
than ordinary diflkudty. Among the inquirieH, 
that on Jiydrogcnatioa un(k‘r tins inlluema* of 
platinum may bi*. rdcroHl to a<H om*. of priim* 
importance. 

The studies of tlu^ groim <!olouring inattm* of 
plants are described in twenty-four memoirs, 
published in Liobigh Annakn r/er fV/mm fhiriiig 
the years 1906«14, and in a hook written in 
conjunction with A. Ktoll (Berlin, 1913). It- will 
be romomberod of Hhibili Bagam that he pro- 
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pared a rapid lather and dashed it over Shagpat 
and commenced shaving him with lightning 
sweeps of the blade (Akhs). 'Twas as a racing 
wheel of fire to see him.” So Willstatter with 
chlorophyll. When he began the inquiry, the 
view prevailed that chlorophyll was but a group 
name and even that each plant might contain its 
specific chlorophyll. ISTot the least remarkable 
outcome of his work has been to show that, in 
more than two hundred species of Cr 3 q)togamic 
and Phanerogamic plants, the same mixture is to 
be found, in slightly different proportions, of two 
closely related compounds, which he has termed 
a-chlorophyll and ^-chlorophyll, the former being 
blue-green, the latter yellow-green This result 
is surprising in view of the fact that no two 
animals contain the same haemoglobin, although 
one haematm is common to all, the globin (protein) 
component varying from species to species 
Willstatter has further shown that, in the cell 
plastid, as indeed Sir G G Stokes first pointed 
out in 1864, the two chlorophylls are associated 
with two ^ yellow ’ colouring matters, one the 
well-known hydrocarbon carotene, C 40 H 56 , the 
other a previously unisolated compound, xantko- 
phi/U, C 40 H 56 O 2 , apparently a derivative of carotene 
The Phaeophyoea^ alone also contain a third 
carotinoid, fucoxaMhw, 

Tlie method of separating the chlorophyll com¬ 
pounds adopted by Willstatter is that originally 
pro])oscd by Stokes and involves the use of more 
or less immiscible solvents, particularly petroleum 
spirit and aqueous alcohol. Being soluble in a 
mixture of petrol and aJcbhol but insoluble in 
petrol, < 1 - and /i-chlorophyll are precipitated when 
the alcohol is washed out of the solution. The 
method is one by means of which the pigments 
may be extracted from either dry or fresh leaves 
as easily as may an alkaloid or a sugar. The two 
chlorophylls are separated by fractional crystallisa¬ 
tion from methylic alcohol and petrol. They are 
usually present in the proportion of about three 
molecules of the a- to one of the /i-compound. 
Their composition is remarkable, that of the 
w-compound being represented by the formula 

C,2H3oON4Mg(C02CH3)(COAoH3j- 
The /i-compound differs only in containing an 
additional atom of oxygen. It will be seen that 
they are dicarboxylic derivatives. Significant 
constituents are magnesium and the radicle C 20 H 39 
of the complex alcohol, phytol, C 20 H 39 . OH, about 
one-third of the weight of the molecule consisting 
of this component. The condition of the magnesium 
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is peculiar, as the metal is not displaced by the 
action of alkalies, though readily by that of acids. 
Its behaviour, therefore, is similar to that of the 
iron in haemoglobin. The carboxyl-free mother 
substance of a-chlorophyll is a complex pyrrole 
derivative {oetiopor^hyrin) and the magnesium is 
probably associated with the nitrogen in this 
complex This derivative is represented pro¬ 
visionally by the formula 
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il^tioporphyrin is a compound of outstanding 
interest as it is also obtainable from hsemoglobin. 
It is noteworthy that Fischer and Klarcr have 
recently prepared a compound synthetically from 
2 :4-dimethyl-3-ethylpyrrole which appears to 
have the properties of Willstatter’s product. That 
primary functions of life should bo exercised, both 
in the plant and in the animal, by compounds of 
similar parentage is more than remarkable The 
function of hamioglobin, apparently, is that of a 
mere oxygen carrier—it is little more than a gas- 
liolder. Chlorophyll plays a far more complex 
part, as it in some ways promotes the absorption 
of solar energy that is involved in the reduction 
of carbonic acid to formaldehydrol, CH 2 (OH) 2 , 
and the concurrent elimination of oxygen, in the 
primary process of assimilation. 

Willstatter and his co-workers have shown that 
the chlorophylls remain unaltered in amount 
throughout the process and that they can enter 
into loose conjunction with carbonic acid : possibly 
the connexion is established through the magnesium 
and the carbonic acid thus made part of the 
energy-absorbing system. Once formaldehydrol 
is produced, passage to the sugars is a simple 
matter : yet this must be a directed operation, as 
the aldehydrol gives rise to only one of the two 
optically opposite forms of hexose. Those who 
talk glibly of the artificial imitation of the life 
process forget these little peculiarities and limita¬ 
tions—and so mislead the public into unjustifiable 
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belief8. Whatever the proccHS, there is no rea^Hoii 
to believe that (jarbonic acid Is nion^ tlian half 
reduced and the oxygen that is !i!)erated is ])r(>!)« 
ably not dorivcHl from the (jarboii dioxide* hut is 
formed by the electrolysis of water. Tiu*. op<U’at-ions 
arc earned on. within tlie chlorophyll plasticl m 
presence of carotene and xanthophyU, both highly 
oxidisable substances; it is surprising tha.t oxyg(*n 
should bo liberated within such a system and Ix* 
without effect upon it, iho more as various oxidis- 
ablo materials are formed within tlie ]>lasiid. 
Elsewhere, 1 have ventured to suggest, that ih(* 
yellows serve to inhibit oxidation and thus exercise 
a jirotccting ofTect upon tlie syst(un an eiT(M‘f 
such as Moureu and Dufraisse have shown to Ik* 
often produced by the ‘ int(‘rfcrenco ’ of suhsianc(\s 
which are oxidisable separately but in admixtur<', 
apparently, arc unaffected by oxyg(‘n. 

The statement is made in Sir Frcdericjk i\e(d)l(*\s 
recent work on “ The Life of Hants ” that 

“^Tho wheat plant alone, producing as it <loc^s 
a world crop containing some 70 million tons 
of carbohydrate, ‘handles’ each 3 mar about 114 
million tons of carbon dioxide and liberates to ih(^ 
atmosphere over 80 million tons of oxygon, 
energy-value to the plant of the (carbohydrate 
produced during photosynthesis may bo comiiuted 
on the basis of the amount of lu'at fouud by 
experiment to bo liberated when a givcti amount 
of starch is caused to undergo (sornbustion. ’'Hie 
combustion of one ounc<’> of starch liboral^c^s 110 
calories and it is, dheroforc^ only a mat-ku* of 
calculation to discover the energy value in t.(U*mH 
of calories of the oarhohydrates of the world’s 
wheat-crop* The heat which would be producaxl 
by the combustion of the 70 million tons of 
carbohydrate would suffice to raise to boiling- 
point all the water of an ico-cold lake four miles 
long, four broad and of an average depth of forty 
fathoms.” 

As all plants, through their loaves, exercise a 
similar activity, chlorophyll does some work in 
the world—^we, therefore, might well learn to look 
upon it with respect, even take some little interest 
in its character and functions. 

Of what value, however, is colour in the flower ? 
Who shall say what the significance of colour may 
be ? We are most of us alive to its aosthetic 
charm and value—what of insects : are they ? 
If attracted by it and the fertilisation process 
be in large measure an outcome of such attrac¬ 
tion, then indeed it is of utmost conseq^uence 
to life. 

The patterns of the colours in flowers have been 
deciphered with surprising skill and surprising 
swiftness by WiUsMtter and h^ has shown, more- 
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over, that th(\v an*, of nunarkablc simplicu'ty. lie 
lias (l(*alf with i-lie ixmIh a,ud bluos, wliidi !u^ has 
k*rined a-ulhocyaiis , the v'cllows luua* Ihhui fairly 
w<il studicHl h\* otiua’H. In majsy f)lan(-s, ^(ilow 
a.nd ora.ng(* a,r(‘ dm* l-o xaniho[)hyll a.nd <*arok‘iu* : 
m otluw (•as<\s, t.h(\y an* mosUy t.ra.n(%abi(* Lj t-lu* 
pr(\sc*rKH* of hydr()xy-(!(*rivat!V(\s of fla-voiic, }sn'S(*iit, 
as a- wliitn nuKil upon the Icaa’cs and flow«‘r sluJks 
of many of the IViinulacuae. Idavomy a,s slufwn 
by Hugo may-' lx* n*s()lv(sl info an(*iof)lH*nom* 

and saJic^yiic^ a.ci<i iwo siinpk* subsinnc(\s . 
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11u*. anilnxwans an* inost/I^^ ghi(UKsid(‘s, dividing 
on hydrolysis eitfu*!* glncosi* or ga.lantos<* or 
liuinmose tog(*.tlHW with iho o.okmrixl c*ompom*nt^ 
or antfuHyyanidin^ wludi in some earses is a iru‘(liyl- 
aied dorivativen They are n*Ho!v(Hl by the nOion 
of alkali into thc^ triliydroxyb(‘n7x*n(% phku’o- 
glucinol, eiih(*r parahydroxyb(‘nzoi<^ pnlncainduiio 
acid or gallics acid or maylx*- a nudhylatod di*riva» 
tivo of otm of tlu*H(*. 11 h^ panmt Hubsi-amx* may 
b(^ fornudaiod as an ortluxiuinomud (hnavativo, 
thus : 


HO 
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In many ro.spcxjts th(‘ir pnqxniicis are pooadiar but 
it is impoBsiblo to disemsH them hone 11m rods 
are but acid forms of the blues. As in the llavonos, 
the intensity of the*, cjolour inc*n*.a.scxs with t-ho 
numl)or of hydroxy groups in thc^ latcwai plionyl 
group. Much might ho said on the relation of 
colour to structure in th(w exanpounds worci spa*(!o 
available—no morn fascinating subjlxst cxaild bo 
entered uf)on. 

Willstatter’s work has of courses btam followed 
by a synthetic rcpcwcnission. In nxmiit yo.ars, 
Prof. Robinson, in Manchester, has most Hkilfully 
developed methods with the aid of which it is 
possible to prepare anthocyanidins in the laixun- 
tory in any desired qtmniiiy: so to-day wes mm 
paint the lily with its own pigments. 

Passing now to Willskitter’s most rc*cKu.}t weak, 
that on ons^ymes, we are brought into a troidded 
field, on© which, however, we juust eoukuriplgte 
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with wonder, as their activities lie behind the 
mysteries of life. 

The colouring matters of plants appear to be 
without functional significance—they seem to be 
mere dress effects. Chlorophyll, however, is life 
at its outset, as by its agency the bricks are shapen 
which Nature hands to the plant: not only so, for 
with its aid energy is captured from the sun, 
which the plant not only uses to its own ends 
but also passes on to us. What of the enzymes, 
Willstatter’s latest subject of study ? Life, we 
know, in the main involves only two processes— 
on one hand, that of hydrolysis and its reverse ; 
on the other, that of oxidation (hydroxylation) 
and its reverse. Oxidation, apparently, is deter¬ 
mined and controlled by agents which are limited 
in their range of action but not specifically selective 
and, therefore, are not to be counted with the 
enzymes. The enzymes are the agents in charge 
of the hydrolytic process, whether this be down¬ 
grade or upgrade. They apparently are the 
templates which regulate constructive metabolism, 
both in plants and animals, for they are strictly 
selective agents. Hitherto they have been elusive 
entities, only characterised by their effects 
Willstatter’s efforts have been to prepare them 
in the individual state, so that they may be further 
characterised and their nature determined. The 
task is one of extraordinary difficulty. He has shown 
that they may be handled with far greater impunity 
than had been supposed and has devised methods 
of purifying them whereby he has greatly raised 
their activity but without arriving at any definite 
result. The final picture he has drawn for us of 
the enzyme is that of a colloid carrier of a group 
which is the active component: a picture drawn 
by my son and myself in 1913 ; indeed, we went 
further, in showing the colloid in attachment with 
a directing group, in addition. 

I perhaps more than any one can appreciate 
the value of work so varied yet always in logical 
connexion—can wonder at the genius displayed 
and the self-sacrificing devotion of the worker 
to his task. Only the^few among us can be 
aware what such inquiry means, what it involves 
—what are its joys—what its pains/ Perhaps, 
some day, these matters will come home, in some 
slight measure, to those who in the arrogance of 
their ignorance pretend to rule the world—I say 
this because I should like to think thatthe flag of 
my disposition [isj out of hopeful green stuff woven” 
and that the moral value of inquiries such as have 
been referred to may not always remain unknown 
to the public. Hbkky B, Aemstbono. 
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Corrosion—Some Causes and Remedies. 

The Corrosion of Metals. By Uhek R Evans. 

Second edition. Pp. xvi + 259. (London: 

Edward Arnold and Co , 1026 ) 15.9 net 

WO years ago (May 23, 1925, p 793) the first 
edition of Mr, Evans’s book was reviewed by 
the present writer in the columns of Natubb. Its 
good qualities have evidently been widely recognised, 
since a second edition has recently been published. 
The author states in his preface to this that progress 
made during this period in the understanding of 
the processes of corrosion has made so many addi¬ 
tions necessary, that it has taken him longer to 
write the second edition than the first. The same 
general arrangement has been preserved, and he 
has adhered to the policy of giving a concise state¬ 
ment of the subject in the text accompanied by 
numerous references m the foot-notes to papers 
where further details can be sought on any par¬ 
ticular point of interest. The net result is the 
production of a book some forty pages longer than 
the original volume and the published price has 
been slightly increased. 

We learn from the chapter on the corrosion of 
copper and copper alloys, that an interesting pro¬ 
tection process has recently been adopted by the 
Cunard Steamship Company, Ltd, which consists 
in spraying the interior of the condenser tubes with 
a bituminous composition. Austin, who has de¬ 
scribed the process in detail {Trans. Liverpool Eng. 
Soc., 46, 1925), states that the vacuum is reduced 
by J to I inch (owing to the decrease in the thermal 
conductivity of the coated tubes) but the over-all 
efficiency is not affected. Mr. Evans suggests as 
the reason for this, the increased cleanliness of the 
boiler heating surfaces and turbine blades. So 
far the experiment has proved very successful, 
only 21 tubes out of 28,500 having failed since its 
installation. As yet the process has not been 
tested in ships sailing in warm waters. The electro¬ 
chemical process for protecting condenser tubes is 
stated to be somewhat of a disappointment, and 
the latest reports from many trustworthy sources 
indicate that in many cases little or no benefit 
has been obtained where it had been installed. 
Dr. Honegger states that in some cases the process 
has failed completely, while in other cases it has 
proved Yery useful It seems quite possible that 
in the latter cases this has been achieved by 
the deposition on the tubes of a film of iron com¬ 
pounds derived from the anode rather than by true 
cathodic protection. Bengough and Stuart have 
pointed out that the weak feature of the method 
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lies m the impossibility of securing the distribution 
of the current over the whole of the tube surface. 
Mr Evans directs attention ni a foot-note to the 
fact that there is no fiindamenta] reason why 
cathodic treatment should put a stop to corrosion 
and that cases are known where mild cathodic 
polarisation—by keeping the metal active—may 
actually accelerate attack. 

In Chapter xi , entitled Protection against 
Corrosion,” we notice the statement that '' the 
employment of sodium silicate (water glass) as an 
inhibitor is increasing.” It finds ap])Jication as 
an addition to plumbo-solvent waters prior to their 
entry into lead pipes. It is used in cleaning alumin¬ 
ium Both in liquid and solid form it is also being 
used to prevent the destruction of iron pi])es by 
water and, m many cases, has been found to reduce 
corrosion considerably In recent years the same 
material has been used m increasing quantities in 
boilers. Here, however, other questions are raisc^l, 
e.g, the possible efiect of the protective film (which 
is probably silica or a silicate) on the heat-transfer, 
the possible increase of foaming and the action on 
the brass fittings Further research on all these 
points would bo of value Hall, w‘ho lias made a 
long study of boiler scales, points out that a e.alcium 
silicate scale has a most pcirnicious effect in a 
boiler. It is therefore not advisable to add sodium 
silicate to a hard water rich in calcium. 

It is interesting to notk‘.o the author’s statiumuiit 
that the elootro-deposition of chromium as a pro¬ 
tective coating is now being utilised. This nu^tal 
does not adhere well to stool if deposited diix^ctly, 
but satisfactory results have been obtained if a 
thin layer of copper or nickel is first deposited on 
it. The chromium plating then follows, usually 
from a bath containing chromic acid and chromium 
sulphate, which must be kept cook It is stated 
that plated articles manufactured in this way with¬ 
stand corrosion by sea water, and also exhibit re¬ 
sistance to tarnishing The hardness of chromium 
is a considerable additional advantage. It may 
be that this metal will prove a serious rival to 
nickel in spite of the greater expense involved. 
Later on in the same chapter we observe a re¬ 
ference to the operation known in Germany as 
Nitriemng, which consists in protecting iron by 
heating it in ammonia, a process which produces a 
very hard nitride layer. Actually this process is 
mainly applied for increasing hardness, but it does 
afford some protection against corrosion. 

Several processes have been worked out for pro¬ 
ducing protective coats upon metals by subjecting 
them to anodic treatment in suitable solutions. 
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Special reference^ should b(‘ made to the v\ork of 
Bengough and Stuart., who hav(^. devised a uudhcxl 
for the piotcciiou of alumininm and its light allots 
such as durahnnin which has given most ])romising 
results The articles in ()U(\siion art‘- ma.<le th(‘ 
anodes in a 3 per cent solution of cdirorniii aend at 
about 40*^ G The cathode consists of earlxm. 
The appli(‘d E.M K is gradually raised to a value 
depending on the nature of the alloy and the t‘oin- 
position of till' bath. After troai.ing for soim^ 
time in this maniKT the surface of tbc' metal b(‘- 
comes covered with a semi-opaijue uniform whiter 
coating This seems to consisi^ almost cmlindy of 
aluminium hydroxide m a glassy adluu’ent form. 
Possibly it IS hydrated to somc^ (‘Xtimt., f>ut. Ifn* 
amount of hydration ea.nnot. lx* l{irg(\ sine(‘ tin* 
coating can b(^ luxated to libO'dt uiihout changing 
in appearance or (hmsdy. Not. only d(x‘s this 
coating afford (xinsidcnuble r(‘sist.ane(‘ io (‘orrosion, 
but it also acts as an (‘xixdhmt basis for ilu^ 
cation of protective^ paint.s or varnisfu^s winch arc* 
not very satisfactory if applicxl U> untrc‘atnd alu¬ 
minium. The anodic protection c)f duralumin is 
finding wide a})})lic‘ation both in the aircu’aft in¬ 
dustry and in the protection of artifieud limbs 
against (‘orrosion 

The final chapter on eorrosion-rcssist ing matcnaals 
(Huit/ains the*, lat.c^si informat.ion 'on the* many 
varieties of stain I<‘sh stcx'l and stainIcsss iron now 
available^ dlie alloy manufaetureal in Kngland 
under the luinu^ of ' St.aybrile ’ exmtains no lew 
than 18 f)<*r exmt. ('-hromium and H pen* emit. 
nickel ; the* German ma.teTial known as V2/\ (‘on» 
tains from 20 to 25 pen* exmt. of cdirtmiium and 
6 per eemt. of nicked. Unlikes ordinary stainkw 
stool, which has a duple*,x structure*, the*se* alloys, 
as Mr. Evans points out, consist of a single* phase* 
The iron is in the austenite*, (gamma iron) condition. 
Accordingly the materials are* ductile* a.nd can be* 
wrought into almost any form. It ha-s eve*n b(‘e*n 
found possible to weld them. H.(*fere*nee* may also 
be made to stcdlite, whieli is the* most imporfant 
corrosion-resisting alloy of e^obak., li, is a. vc*ry 
composite alloy containing conside'rabk* efunnt.itie*s 
of cobalt, chromium, and tnngHte*n, and Hmalk*r 
quantities of iron, carbon, and possibly silicon and 
manganese. It combines good anii-eorrosion pro¬ 
perties with great mechanicjal }iardm*ss. 

In conclusion, it may bo stated that the* Hcaamd 
edition of Mr. Evans’s book is ev(*n more*. se*rvica*able 
than the original volume, and the* demand feir it 
will probably be at least as gre^at. We* Impc*. it. 
will bo even ^rc^iicr. 

ILG, H. G. 
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A Projected Art of Light. 

Colour-Mime: the Art of Light By Adrian 
Bernard Klein. Pp. xvi + 287 + 24 platey (Lon¬ 
don , Crosby Lockwood and Son, 1926.) 365 net. 

HE project of an art of light, analogous to 
music, threatens to become an obsession, 
recurring in every generation, attacking indis¬ 
criminately philosopher, artist, and empirical 
scientist. It is particularly insidious because it 
cannot be flatly dismissed as a mere chimera 
There may be something in it, and there is no 
alternative but to think the matter out. 

Other than Ma)or Klein probably no one has 
combined so firm a belief m the possibility of this 
art with so comprehensive a group of the relevant 
scientific data, or with so frank a recognition of 
the difficulties in tile w^ay. His work will certainly 
rank for a long time as the standard authority on 
the subject, and it leaves no excuse for future 
exponents ignoring their predecessors’ errors An 
enormous amount has gone to its compilation 
Approaching the question from an historical point 
of view, the author has studied every important 
contribution, examined every instrument, and 
canvassed every opinion. (The bibliography ranges 
from Aristotle to the provincial press reports on 
the touring colour organ.) Not every opinion is 
(‘qiially important, and the author w’’ould not 
have been blanuKl if lie had dealt more fully with 
sonu^ of the central issues at the expense of some 
of this historical material But even m the 
bewildering byways of speculation he himself is 
critical and alert. 

Theoretically, the abstract possibility of an 
art of light is reasonably established Colours 
presented in succession can produce a definite 
aesthetic effect. But this is obviously not enough. 
Pyrotechny is a sort of art of light; but what is 
projected is something more profound, something 
really comparable to music This is a further and 
more difficult issue, raising a host of technical, 
jiractical, and aesthetic questions 

Scientific interests enter m two ways. Eirst, 
adequate theoretical foundations must be secured. 
The physical properties of the spectrum provide a 
tangible starting-point, but the scales of colour 
must apply to every dimension of the colour 
octahedron (or whatever schema is ultimately 
‘^adopted) and must be empirically determined with 
due regard to the individual variations of differ¬ 
ential threshold, and for all the facts of colour 
sensitivity arising from the peculiarities of the 
corebro-retinal mechanism. A technique for estab- i 
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fishing such scales is, of course, at hand in Eechner’s 
psycho-physical methods, but scales so estabhslied 
would not imply ' intervals ’ of the type required. 
On this crucial point the whole inquiry has been 
given an unfortunate twist by two curious pheno¬ 
mena wffiich, in virtue of their peculiarity rather 
than their importance, have impressed the imagina¬ 
tion of most inventors of an art of light. One 
of these is the psychological curiosity of syn- 
sesthesia , the other is the, after all, surprising fact 
that harmonious ‘ intervals ’ experienced m aw^are- 
ness of tones are physically paralleled by certain 
simple ratios betw’-een the frequencies of the 
vibratory stimuli. The combined effect of these 
twm facts has been to foster a number of fruitless 
attempts to accompany music by synsesthetic 
lights or even to translate music directly into 
colour, and to encourage a great deal of specious 
but wholly unconvincing argument to establish 
harmonic colour scales on the basis of the ratios 
of the frecpiencies of waves of fight. 

Tt IS one of the solid merits of Major Klein’s 
work that he refuses to be ensnared m this inversion 
of the natural and logical order of investigation. 
After a careful analysis of these theories ho comes 
unambiguously to the conclusion that the inter¬ 
vals of colour must be independently established. 
Independently established, but how ? The author, 
it seems, is not enamoured with the method of 
jiaired comparisons, preferring to await the birth 
of a colour musician who will divine the law's of 
'"colour harmony by the unaided light of Nature. 
That would bo eminently desirable, but the jioint 
is, we rather urgently require some preliminary 
evidence that the laws are there for him to divine. 
What wo know at present with regard to the har¬ 
mony of co-presented colours cannot (owing to the 
factor of spatial configuration) he applied sim- 
pliciter to colour sequences The fact that no 
adequate research has been directed upon the 
problem of colour ‘ melody ’ constitutes a serious 
weakness in the theoretical foundations of this art. 

A second strain of purely scientific interest enters 
in connexion with the provision of technical 
devices for the control of colour stimuli. For good, 
though not conclusive, reasons, Major Klein has 
committed himself to a policy which will engender 
serious practical obstacles to the cultivation and 
diffusion of the projected art. He requires a 
specially constructed hall and an elaborate type of 
projecting spectroscope controlled by a keyboard 
embodying the principles of the theoretical colour 
scales. Now, the art of sound has had the advan¬ 
tage that the human organism is itself a musical 
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mstrumeiit and potent instinctive tendencies have 
motivated its nse and exercise. Per conlnra, the art 
of light lacks this natural basis—and simple instru¬ 
ments fail to achieve any very impressive effects. 
But even a tom-tom or a simple pipe can produce a 
distinct effect, and without them we should have 
had neither orchestra, composer, nor audience. 
Inventions of the art of light have pursued many 
analogies, but not the biological. What is the 
counterpart in colour music to the folk-song or the 
country dance ? When his instrument is to cost 
£10,000, how is the colour musician to acquire 
facility in his art ? Perhaps the failure of simple 
instruments points to a certain weakness in our 
reactions to mobile colour. The emotional possi¬ 
bilities may be too limited to support a vital art, 
and some centuries of further cultivation may be 
required. Perhaps, too, the author has unwittingly 
aggravated his difficulties by applying to a new 
and infantile art aesthetic theories derived from 
modern and sophisticated spheres. But on 
esthetic theories each man may hold his own 
opinion, and these at any rate fall outside the scope 
of the present review. 

The objections are not final. To prophesy a 
negative is as difficult as to prove one; and a new 
approach may completely change the situation. 
In any event the author has performed a useful 
service in presenting the problem in a clear atid 
definite way. C. A. Maou. 


Recent Literature on Enzymes. 

(1) Die Fermente v/nd ihre Wirkungen. Von Prof. 
Dr. Carl Oppenheimer. Nebst einem Sonder- 
kapitel: Physikalische Chemie und Kinetik, von 
Dr. Richard Kuhn. Punfte, vdllig neu be- 
arbeitete Auflage. Lieferung 9. Pp. 1205-1392. 
1740 gold marks. Lieferung 10. Pp. 1393- 
1568. 17*10 gold marks. Lieferung 11. Pp. 
1569-1744. 17*10 gold marks Lieferung 12. 
Pp. 1745-1871. 17*45 gold marks. Lieferung 13. 
Pp. xvi +1873-2037. 19 gold marks. 

(2) Lehrbmh der Enzyme: Ghemte, ^physikalische 
Ch&mie und Btohgie, Von Prof. Dr, Carl 
Oppenheimer. Unter Mitarbeit von Prof. Dr. 
Richard Kuhn. Pp. ix-f660. 33 gold marks. 
(Leipzig : Georg Thieme, 1927.) 


(1) already dealt with Parts 1-8 of this 

▼ r work, and now that it has reached 
completion with Part 13, including an author and 
subject-matter index, it seems desirable to review 
the entire work. 

The first edition of '' Die Fermente ’’ appeared 
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as quite a modest volume twenty-five years ago, 
and since that time the immense amount of work 
which has been carried out on the subject of 
enzymes has necessitatis 1 the publication of seviwal 
fresh editions, the task culminating in the com¬ 
pilation of tlu' present extensive treatise, dealing 
in an exhaustive manner witfi what is now one of 
the most important branches of biochemistry. Tiie 
last edition of Prof. Oppenheimer’s liook has been 
out-of-print since 1918, and it was decided by the 
author to recast tlu'. whole work, retaining only 
hero and there those portions of th(‘ previous texts 
without altering its general plan. In vimv of th<^ 
large additions to our knowledge during tlu^ past 
decade, it has been found necessary to omit sonu'’ 
of the older observations, which in th<^- o[)inion of 
the author are olisoletc, Ju adopting tins (uiursi^ 
he points out, however, that hi^ has paid due regard 
to the necessity of preserving the character of tlu^ 
work as giving a comploic account of the suhjc'ut. 

Wo know very little at the present time con¬ 
cerning the chemical nature of an enzyme, but as a 
result of the most recent work, among which that 
of Willstaiter stands out prominently, mizyme 
preparations have been purified and their activity 
thereby increased enormously, whilst at th<^ sanu^ 
time some of thorn have given indications that th(\v 
consist of chemical (uitities. But in all probability 
an enzyme will be found to constitute a. sysbun 
rather than a single chemuad HuhHtan(u>. In this 
connexion, liowever, attention may h(^ din^c^t/cnl 
to the recent work of Humnm’ (1926), who shows 
that a crystalline globulin from jack bc^iui (xxIuIhIh 
the activity of a unaise. Ih^ staU^-s tliaf/ it may 
bo rccrystalliscd by solution in water 4nd a<l(lition 
of acetone up to 30 pet cent, corusentration and 
gradual treatment of the solution at 0'^ wiili 
potassium dihydrogen phosphate of (M. I lore, 
however, we have the preseuce of tln^, phosphate 
to be taken into account, which probably does 
something more than adjust the hydrogiui ion 
concentration. What may bo called the 
part of this system is the zymogen, whitsli under 
certain conditions is remh^red active. Tluh (diud 
of these conditions is the hydrogen ion ootHHun 
tration and the presence of certain (iJ(Kdrolyt(‘s. 
Machaelis regards enzymes as amphoteric elcHjtro- 
lytes or ampholytes; and this theory, (leveloped 
by Bjerrum, is dealt with fully m the treatise. 

The entire work is spread over 2037 pagers and 
is divided into two volumes. The first volume, 
covering 775 pages of text, deals with tlu^ gcmeral 
chemistry of enzymes, the kinetics of their actions 
and the biology of the subjects, the concluding 
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part of the volume being devoted to the esterases 
(lipase, etc.), the carbohydrases, and the nucleases. 
The second volume is concerned with amidases, 
aminoacidases, proteases, and a group of enzymes 
connected with oxidations and reductions, to which 
the author has given the name desmolases, including 
zymase, the various oxidases and autoxidisable 
substances such as glutathione. 

The author classifies enzymes according to the 
substrata on which they act thus esterases, in¬ 
cluding the lipases, carbohydrases, proteases, and 
desmolases, including zymases and the respiratory 
enzymes. He admits that if in the future some 
knowledge be forthcoming of the constitution of a 
given enzyme, a fresh classification will have to be 
elaborated In this connexion we may quote his 
remarks : It can only be hoped that the work on 
the chemical nature of the ferments which Will- 
statter has so happily inaugurated, will lead to 
clear and definite results. If the structure of one 
of the ferments is cleared up, this will soon be 
extended to the whole class, just as with the 
hormones as exemplified in the case of adrenaline,” 
and he might have added thryoxin, which, however, 
has been synthesised by Harington since the 
publication of this treatise. 

Under physical chemistry and kinetics, ultra¬ 
filtration, kataphoresis, complexes with heavy 
metals, surface tension and adsorption phenomena, 
and reciprocal precipitation of colloids are dis¬ 
cussed. Reaction velocity and catalysis are fully 
dealt with. Discussing the thermochemistry of 
fermentation, it is shown that the theoretical 
quantity of heat envolved per gram molecule of 
glucose fermented is 28*2 K, whereas Riibner found 
experimentally 24 K, No reference is made, how¬ 
ever, to the determination of the heat of fermenta¬ 
tion of maltose by the late A, J. Brown, whose 
results were derived from practical data in a 
brewery. 

The interesting observation of Kuhn (1923) is 
recorded that the invertase (sucrase) from yeast 
(bottom fermentation) and from Aspergillus oryzm 
respectively behave differently towards sucrose. 
In the former case the hydrolysis is slackened by 
the presence of (^-fructose, whilst in the latter case 
it is slackened by the presence of <i-glucose. 

That a treatise of so comprehensive a character 
as that before us was much needed, no one will 
deny, but much as we value it we are bound to say 
that the text is needlessly diffuse and abounds with 
repetitions. The lipase of seeds is said to be 
distinguished from that present in the liver and 
tissues of animals in being insoluble in all solvents, 
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and this statement is repeated several times. Many 
other similar cases could be cited. We are surprised 
to find the statement that, during germination, 
amylase is rendered soluble without altering its 
functions. Amylase of raw grain (barley) is 
probably partially insoluble, and the maltase which 
accompanies it is insoluble, but amylase of germin¬ 
ated grain will act on amylopectin, whereas that of 
raw grain merely depolymerises it. 

The best way to judge a book of the kind before 
us, however, is to use it, and it gives the present 
writer pleasure to state that he has found the 
treatise invaluable as a book of reference on which 
to base his lectures on enzymes and to serve as a 
guide to original papers on the subject. 

(2) The authors have prepared this work from 
the larger treatise “ Die Fermente,” of which it is 
a shortened edition, to serve as a students’ manual. 
That such a manual was needed there can be no 
doubt However, the text of the larger treatise 
has been to a great extent retained, the difference 
being that whole parts have been excised and that 
fewer references are given to the literature. The 
names of those responsible for the observations 
cited in the text are given m some cases without 
references. In our opinion it would have been 
much better if the work had been entirely?* re-cast, 
as it would then have been possible to reduce the 
size of the volume considerably and to obtain a 
better logical sequence in the text, which is 
specially desirable in a book intended for students. 
The subject matters are arranged in the same order 
as in the larger treatise, but many pieces of work 
which have appeared since the publication of the 
earlier parts of the latter are referred to, thus 
bringing the book up-to-date. 

Akthxjr R. Lino. 


Our Bookshelf. 

The Reproduction of Life: a Handbook of the Science 
of Reproduction in Nature and Man, By A. J. 
Cokkinis. Pp. xvi + 287. (London: BaiMre, 
Tindall and Cox, 1926.) 10^. M, net. 

The author states in his preface to this book that 
his aim in writing it has been to fill the need of a 
simple, yet accurate, scientific account, intelligible 
to the adolescent boy or girl, of the phenomena of 
the reproduction of life. The problem of selection 
and presentation of material for a book of this kind 
IS a difficult one, as any one who has had experience 
of teaching hygiene to school children will ap¬ 
preciate, and Mr. Cokkinis has not been very 
successful in solving it. He has attempted to cover 
an unnecessarily wide field. Those sections on 
plant and animal reproduction, in which he 
describes and figures, often inaccurately (see, for 
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example, Figs. 59 and 69), the reproductive organs 
in plants, and in the more important classes of the 
animal kingdom, can be studied m any elementary 
text-book of biology, Avith this advantage, that 
they are there set forth with corrcctntA^ss of dcdaiL 
A short account of the cellular basis of living 
organisms, with a clear description of the differ¬ 
ences between asexual and sexual reproduction, 
oviparous and viviparous development, Avould have 
been sufficient introduction to the study of the 
question in man. The great difficulty which the 
average individual naturally experiences in visualis¬ 
ing, with any clearness, the position and relation 
of the organs of the body, makes it absolutely 
essential that these points should be illustrated 
by careful, large-scale drawings. Isolated diagrams 
of partially dissected systems, such as are given 
in this book, convoy nothing to the untrained mind. 

H. E. B. 

The Principles of Petrology : an Introduction to the 
Science of Bocks By Dr. (i. W Tyrrell. 
(London. Methuen and Co., Ltd., 1926). J0.s‘. 

net. 

This is the first of a geological series of books to be 
published under the general editorship of Prof. 
J W. Gregory. Two others are promised. After 
reading the book one feels that the author could 
himself have contributed three separate books on 
petrology, In this small volume, igneous, sedi¬ 
mentary, and metamorphic rocks are all dealt with, 
and the space is quite inadequate to the subject. 
The author is very widely road, as his numerous 
and excellent abstracts published in Science Progress 
prove, and he has endeavoured to include in his 
book every recent contribution to the science of 
petrology.' It is indeed, to quote the author’s 
preface, “a conspectus of the present state of th<^ 
science of petrology,” but it is a little doubtful 
whether the workers in other branches of geology 
or ‘‘ students who have acquired an elementary 
knowledge of the science ” will know quite how 
much to beheve when they have read it all. 

The descriptive parts of the book are very clear. 
Metamorphic rocks are dealt with in seven chapters 
describing the various processes and their products. 
Only six chapters can be devoted to Secondary ” 
rooks, classified as residual, sedimentary, and 
chemical. Good chapters under Part I (Igneous 
Rocks) describe forms and structures, and textures 
and microstruotures. The author develops some 
of his own ideas on classification, and has some very 
interesting remarks on distribution in space and 
time. The suggestion to use the terms ‘ kindreds,’ 
' tribes,’ and ‘ clans ’ for groups or series of rocks 
showing (fifierent degrees of close relationship may 
be useful if every one uses the terms in the same 
sense. 

Soviet Union Tear-BooJc, 1927. Compiled and 
edited by A. A. Santalov and Dr. Louis Segal. 
Pp. xxiii-f453. (London: George Allen and 
Unwin, Ltd., 1927). 7s. 6d. net. 

WiTHXx reasonable compass this well-arranged 
volume gives a great deal of information about 
present conditions in Russian territories in Europe 
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and Asia. The extensive bibliography of Russian 
works indicates that th(‘ facets and figures have 
beim taken from ihe most reecmt ofikual sonrei^s. 
No other than RiUssian publications find a place in 
the list. The agrieuliur(\ mineral rcsour(!(\s, and 
trade of the Soviet Union are treated in gri'ati didaiL 
The regulations for foreign trade are given, and 
particular attention is paid to the trader with 
Great Britain. Another si^.ction explains ihe 
policy and gives tlu^ regulations for concessions and 
the attraction of foreign capital to Russia. Many 
pa.gcs arc devoted to the political organisation ami 
the constitution of the Soviet Union, th(‘ ri'gula- 
tions for labour, the organisation of linancies, and 
the ])rincipal clauses of tli<^ crivil code. In laet>, tlu- 
vohimo is an authoritative treatise on tlie c.onniry 
and as such is of considiwahle inier(\st It is 
mainly a statement of fact, and v(wy few expri's- 
sions of o})inionH hav(^ eriqit in. dlua’c* ari^ two 
coloured and two black - and-whii.i^ maps. Tlu^ 
present volunuj is the tliird annual issiu^. 

Properties of Inorganic Snhsianves a Svanid 
vision and Enlargement of Tables of Properfas oj 
over Fifteen Hundred (Unmnon Inorganic S(dh 
stances. By Wilhelm Segcrblorn. Pf). 226. 
(Now York : The (diemical Catalog Uo., 

1927.) 6 dollars. 

Obkuxally published in 1909 and rewised in 19 Ki, 
these handy tabkis for the working Ix^neli hav<‘. now 
been conHid(U‘ably enlarged by ike inelusion of lunv 
descrifitive matter anil by tiu^ treal^meni. of some 
hundreds of additional substancivs. arrange*- 

ment is conviuiimit, tlu^ abhrcwiations ain’t 
oxplanatory, the hdUrpress e.lf‘ar, and i-hc^ pa pm* 
serviceable. Not th(^ liaist* us(‘ful paii’t of tlu* book 
is the indi^x, whicli includ(\s t!u* caunmon names of 
the comiiounds referred to in tlu* tahk*s. Wit h 
the exception of some forty pag(*s dmahed to non- 
metals and rare metals, tlu^ scope of the (compilation 
is confined to the imdals and acids commonly 
employed in the study of (|ualitativ(\ ainaJyti<‘al 
chemistry. A. A, E. 

Pheasant Jungles, By William Beebe, Pp. xiii { 
248+47 plates. (New York and London : (}. P. 
Putnam’s Sons, 1927.) 3 dollars. 

Mk. Beebe, who is Director of dYofiic.al Rc*sear(4i 
of the New York Zoological Society, travc^Iknl to 
Coylon, India, Burma, the Malay Htat(\s, and 
Borneo to search for rare iilHuxsants and to st-udy 
their habits. The results of his (^.xplorations liava* 
been published in technical papers. Tin* pri'sent* 
book deals wUlfx a few of his adventun^s, and is not. 
a connected account of his travels. The n^adm* 
receives an impression of a che(wful and intrtqiid 
explorer, who was undaunted by any dangc^rs, 
difficulties, or hardships. His success was probably 
chiefly due to his sympathy with the wild trihiis who 
live in the remote jungles that harbour the rarer 
pheasants. Without their help ho could Hcarc(*ly 
have reached his goal. 

Mr. Beebe has generous praise for the k)w British 
who administer the remote jungle areas, and whosc^ 
methods of handling the native races won his 

admiration. 
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Letters to the Editor. 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertalce to return, nor to coi respond with 
the writers of, rejected manuscripts intended for this 
or any other part of Nature. No notice is talcen 
of anonymous communications.'] 

Barrier Reefs as a Sign of a Subsiding 
Coast Line. 

In my letter on the recession of the Tahitian coral 
roofs ]:)ublished in Nature of April 23, proof is given 
of the origmal continuity of the present barrier reef 
fi‘oin shore to ocean slope The absence of a lagoon 
from parts of the coasts of both Tahiti and Moorea 
should alone prove that barrier reefs can no longer 
be taken as an index of subsidence without independent 
proof from the adjacent land, and the completion of 
the proof that barriers may be formed from broad 
reefs of the fi urging ty^ie should be decisive. Further, 
1 propose shortly to publish proof that in the adjacent 
but older island of Moorea there has been a tilting, 
resulting in subsidence of the south coast, which, 
though it took place during the growth of tlie reefs, 
lias not made any diffeience to their form off that 
part of the island. The investigation of reef problems 
owes much to the numerous papers by Prof. Davis, 
which insist upon, and explain, the geological factors 
which it IS essential to take into account. The 
biologist must, however, ]om in these researches, and 
it is much to bo legretted that this side has been 
entirely neglected in Davis’s work. One also misses 
any detailed local descriptions of the groat series of 
reefs, old and new, which he has visited, that of 
Tahiti being the only one I have seen ; this appears in 
French in jinnales de Geographle, 1018 In this Prof. 
Davis gives reasons for believing that the island has 
undergone a large subsidence, with which conclusion, 
afi^or much consideration given to the subject on the 
spot, 1 am ((into unable to agree. 

The evidoru^oH given are (1) the flats at the months 
of valleys, (2) <»Grtain bays on the south coast The 
former is mconchisive, the latter wrong in fact. The 
figure given of one of tiieso valley fiats, apparently 
the Remo Valley just west of Papeete, shows a 
})raetically soa-lovel hat penetrating far into the hills. 
In fact, the largest of those flats goes but a few hundred 
yards inland, and in no case is it level, all the streams 
having a rajnd flow throughout their course It is 
also interesting to note that two of the largest flats 
are j^artially cut off from that outside the line of the 
old marine cliffs, by spurs jrrojectmg across the valley 
from one side. This is not shown m the figure given, 
but its presence very greatly reduces the extent of the 
flat which can be regarded as a drowned valley. The 
evidence from these flats leaves the c|uesixon open, 
unless corroboration can be found elsewhere This 
is supposed to be found in (2) the bays of the south 
(',oast, which failing, wo are justified m adopting the 
explanation of the formation of the flats which Davis 
mentions only to dismiss, namely, the wanderings of 
the streams from side to side of thieir valleys when they 
fiml their exits more or less blocked by beaches thrown 
up by the waves, or by incipient coral reefs. 

(2) There are no bays in Tahiti or the peninsula of 
Taiarapu I am surprised to see that Davis quotes 
‘ Port Phaeton/ on the west side of the isthmus which 
joins the two volcanic cones, and certain much smaller 
which are connected with it. Now Port Phaeton is not 
a bay in the ordinary sense at all, being merely the 
space left between the two volcanoes which is closed 
at the east end by the isthmus, which is mainly formed 
by a long lava flow from the southern and smaller cone. 
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This space is further narrowed into a valley-like 
outline by the growth of reefs, and the alluvial flats 
which they support. It seems extraordinary that 
this origin of the bay should have been overlooked, 
since it IS patent that tliere never was here a stream 
large enough to cut what would be the broadest 
valley in the islands. 

The little bays which open out of Port Phaeton on 
either hand are very peculiar, but consideration of 
their formation rerpnres more space than is at present 
possible. They are certainly not drowned valleys, 
nor ordinary stream valleys at all. Those not filled 
by alluvium or marsh are extremely shallow, while 
some of those on the south side of the ‘ PoiI ’ are 
merely patches of reef, covered with a foot oi two of 
water, which were loft when most of the surface was 
converted into land by banks, some of alluvium, others 
of coial debris 

(3) Charts of the whole coast of these islands have 
been made with great detail and accuracy, and on a 
large scale, yet no scrutiny has revealed submarine 
evidence of submergence, 

I also regret that Prot. Davis did not combine his 
geological observations with detailed examination of 
the reefs, and so discover how very partial, and even 
inaccurate, are the accounts given by his predecessors, 
whose views ho discusses at length He personally 
examined the undersea banks within the I’eef, which 
IS evidently what J term the submerged flat, but there 
are two important mistakes m Ins description. The 
bank is not mainly com}iosed of sand, which covers 
coral rock thinly and is often absent altogether, and, 
of the hundreds of the blocks of stone with which 
they are strewn and which I have examined, all are 
colonies of the coral Pontes, more or less dead and 
often much decayed. They are not “ arrach6s au 
j‘6cif par les vagnes d© tempeto.” Though sometimes 
moved about, or thrown ashore where the banker 
affords no protection, they all grew in tins part of the 
lagoon, and they are never found on the outer slojics. 
There are no ‘ negro heads ’ on the actual edge of the 
reef anywhere, anti I know of only four pieces of reef 
rock which have been tossed on to the surface from 
an overhanging edge. Poritos colomos arc common 
on shore rc^s exposed to heavy surf, thougJi judging 
from the slowness with which they blacken and decay, 
the addition of another to their number is a rare 
event. 

The origin of the lagoon by the hollowing out of a 
once continuous reef is dealt with as follows “ But 
the hypothesis of the formation of the lagoon by the 
Ijrogressive dissolution of a reef continuing to develop 
on its outer border is m contradiction with the 
luxuriant growth of corals inside the lagoon, where it 
forms little islands, and with the deposit observable 
in many places in the lagoon, of debris brought from 
the reef and volcanic materials of the island.” Coral 
growth, in most of the Tahitian lagoons, is greatly 
restricted. It is conspicuous near Papeete as the 
reef surfaces are covered in a remarkable way With 
corals, but there is practically none at all on the side 
of the reefs, and the long projecting shelves, which 
have been taken as evidence of rapid extension, are 
exactly the reverse. That the lagoons are slowly 
shoaling may be admitted pending proof; that they 
are becoming narrower is certainly untrue in many 
cases, doubtful in others. 

Tahiti is not unique. Moorea differs in several ways 
but IS a variation of the same type. Davis seems to 
have missed the clifls of the northern part of this 
island, which are equally evident, and on the north* 
west are higher than the average of those of Tahiti. 
His criticism of Daly’s theory of glacial control there* 
fore fails in this case. 
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The four other islands visited are not (lescribed, 
and of their structnr© I can give no information. 
.They are ail older, and probably, as in Rarotonga, 
their clife have been disguised by snbacrial doniidation. 
Much exploration remains to bo done in this group, 
which I should consider myself fortunate to )>c able 
to attempt. Gybil Cboshland. 

The Zoological Laboratory, 

Cambridge. 


also affects tiio s[)acings, when tiio solidification 
conditions are kept constant, as shown by the follow¬ 
ing results on 135'" wax with cooling tlunng 10 
nnnutes ; 


Wax alone . . . . . 

,, ~i 1 per (‘('lit rx-naphthylamiiu^ 
„ -1 1 per <‘ent diphenyl oxide . 

„ -h0 5per(‘ent indigo 

,, + I per cent, lead oUmto 


^1. ^ 
A.u. 

15 
:$9‘7r> 

40 70 
:j7*r> 


The Variability of Long Diffraction Spacings in 
Paraffin Waxes. 

So much interest is being manifested in the poly¬ 
morphism of long chain compounds, particularly the 
fatty acids (Piper, Malkin, and Austin, J , Ghcm. 

1926, 2310. de Boer, ISTattibe, 119, 50, 635; 3927. 
Thibaud, Compt. rend , 184, 24, 96 , 1927. Muller, 
Proc. Roy, Soc„ A, 114, 542 ; 1927), that it seems 
a<ivisable to report the results of some X-ray experi¬ 
ments with ordinary commercial jiaralfin waxes. 
Only one mention of X-ray studios of those complex 
mixtures of many hydrocarbons has lieen made, that 
by Piper, Brown, and Dyment (J. Chem, Hoc,, 127, 
2194; 1925), who found that the linos of the Ogy 
hydrocarbon appeared alone for a paraffin wax, 
although *fchis fraction furnished only L6 per cent, of 
the mixture and other members as high as Ogg wore 
probably present. 

In the present investigation samples were prepared 
from waxes melting at 135°, 130°, 125°, and 120° 
by solidifying on glass plates and photographing in 
an oscillating spectrograph with copper Xa rays. 
Solidification took place under identical conditions, 
since cooling from above the melting-points to just 
below occupied 30 minutes. Remarkably sharp linos 
for three orders only were obtained corresponcling bo 
single long spaemgs, besides the ‘ side spacing ’ linos. 
These were all measured with greatest (iare and 
checked against photometric curves. Tito results are 
as follows : 


Wax 
m p. 


Ko. 0 

, Side SpadiigH. 

di 

Atonia 

indicated. 

di 

d&. 

d,. 

135° E. 

39‘42 l.U. 

20 

4*24 1 U. 

3'73 i.U. 

2*56 A.U. 

130° 

38 68 

28 5 

4*37 

3*73 

2*51 

125° 

35*22 

26 

4‘44 

3*88 

2*44 

120° 

34 38 

25 

4 23 

3*93 

2 33 


Particular care was taken in the measurement of 
the side spacings^ in order to discover any possible 
regularity in the slight vanations mnning parallel 
with the change in the principal spacing. These 
were further studied with pinhole diagrams and 
molybdenum Xa radiation. There is apparently no 
such regularity. 

Some experiments demonstrated that the rate of 
cooling of the liquid wax film was a determining 
factor in the spacings. The 135° wax was studied 
further in this respect with the following result: 


Cooling 

dt. 

dla* 

d,. 

di. 

Instantaneous . 

2 mm 

10 mm. 

30 min 

60 min. 

36*64 A.TT. 

37 84* 

38 24 

39 42 

40 20 

4*12 A.TJ. 
416 

4*21 

4 24 

413 

3*82 A.IJ. 

3 82 

8*86 

3*73 

3 82 

2*58 A.xr. 

2 60 

2*63 

2 66 

2*60 


It is evident that the longer the time given the 
molecules for orientation the greater the spacing for 
the same wax. 

The presence of addition agents in small amounts 


It IS intorosting to nolo that the transluconcy of 
the films measured with a Martin polarising photo¬ 
meter varied dirocd-iy with tlio sjiacings, a property 
of ])raetical importance in the mannfactui*('! of trans- 
])aront waxed paper. The single oxcoiiiion is tlie 
wmx containing soap- Lead oleai.(' itsedf has a 
spacing of 37 5 A U., and wlien added io parafFui wax 
oven in so small amount» as 1 fier cent, seems to 
impress its own spacing upon the layers. is still 
a matter of astonishment, not only that, t.he principal 
spacing of a ■jiaratfin wax may be varied withm limits 
almost at will, but also that those nuxtjirivs of as 
many as eighteen hydrocarbons with widely difiering 
molecular lengths form ocjiudistant parallel ddTract ing 
layers at all. The explanation of the variability of 
the long spacing for the same wax is c,ompli(‘at.(^<i by 
the fact that under different (conditions ddT('r«'nt. 
molecular lengths in the mixture pnMlominai.o and 
also varying tilts of tlu^ molocubs to the diffruicting 
layers are possible. (h<30B(jw L. (hjARK. 

"Massachusotts Institute of d^Kdinology, 

Gambridge, Mass., U.S.A., May 12. 

Biological Fact and Theory* 

It may seem H(*.arc(dy spori-ing to mierve^ne in a 
discuHsion between two siudi masters of (umtrovtn’sy 
as l)r. (1. WaIl«H* and Proh .1. 8. 11 uxh'y, but th<a»e 
is a danger t-hat. ordinary biologists, in wal.tdung ih«» 
clover f)Iay of t (.wo diuhists, may ovt'rlook (-Im 
fact that th(^ Minidolian thcH,iry so skilfully wiihhul by 
[)oth is r(uilly a. powtnful W(uqK)n for (.h<^ a((H.(*.k of 
biologic,al }>robknuH. 

Dr. Walker r(ajogniH(^H that in many (Uim^s 
usual mode of distribution of tins (diromosona^s 
bobwecai dividing (udls btd’orc^ ” (and afba’ Y) f<n‘t.iliKa« 
tion, provides a })(a'f(H?t mcHdianism for t.hci diHi-rifno 
tion of ‘genes’ . . Ih^ then procHKnls to (*riticis(^ 
the * Nco-Mendelian ’ theory on aecount. of some 
apparent exceptions to this method of distribution, 
but this appears to bo a hyporcriti(}al attitiuk^ fix- 
ceptions are said to prov(i rules, and this “ distribu¬ 
tion of the chromosomes ” is piwont in most, (uwos of 
fertilisation. The oxcoptions arc^ (^xt.rtanely int(a*<ist- 
mg, of course ; they should bo and are being investi¬ 
gated,^ but what is the oxnlanatlon of thi^ norma! 
behaviour of chromoBomes liofore and aftia^ hal.ilisa- 
tion ? Dr. Walker would not claim that th<w(» vmy 
peculiar processes of r(Hluction and feri.ilisation are 
present merely to mislead inviwtigaiors, but he HiaanH 
to think that they appear to be a perfect nnahianism 
for the distribution of th<^ genes and yet are not reall>' 
such. 

The transnuHsion of paternal characUsrs by the 
spermatozoon is not denied by Dr. Walker, and if he 
doubts the transmission of tlioso characters in setmi 
way through the chromatin mai.enal of male Hp<a*m 
cell, there is very little loft in the sperm. ITiat wmuld 
appear to make the problem more difficult siiil, and 
unnecessarily so. Admittedly it is dillicmlt to imagim^ 
the potentialities (or half of them) for the dcwelofmient 
of an animal as being contained in the iniciroHCopic 
spermatozoon, but th© facts of heredity indicate that 
they actually are. Then is it muesh inore dfillcult to 
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believe that iliese petenliaiitios are arranged m some 
sort of order in the individual cliromosoinoR, since we 
know i.hat both the potentialities and tho olironio- 
somes are there Idio v'ork of Morgan and others 
tends to show that certain facts in heredity are most 
easily explained by adopting such a theory, and there 
is no inherent impossibility in it in most cases, only 
there are apparent exceptions or difficulties in some 
instances which certainly recpiire explanation, but 
these need not be regarded as fatal to the whole 
theory. 

Dr' Walker objects to the expression ‘ law ’ instead 
of ‘ theory,’ and there, of course, most would agree 
With him. Taught by past painful experiences most 
scientists to-day would refer to any attempted ex¬ 
planations of natural phenomena as ' theories,’ not 
' laws,’ bub by all means let us make use of these 
theories so long as they are useful 

J. S. Dunkerly 

Penetration of Radio Waves. 

SiNimLARi.Y little seems to be known as to the 
extent to which radio (wireless) waves will penetrate 
into tho ground, and yet information on this very 
point has become quite desirable inasmuch as there 
am now two or three geophysical methods of ore 
jirospeetmg which definitely attempt to use radio 
waves for the detection of ore beneath tho earth 

Experiments by one of the present writeivS, and 
others, in a mile-long tunnel at Montreal have in<li(‘-ated 
clearly that 40-metre waves could not be detected, at 
cither end, wfieu only a few hundred foot within tho 
tunnel Xhoadcasting waves (400 m.) appeared to 
do bettor and were detected, with the help of good 
amplification, throughout tho tunnel under an over¬ 
load of 700 teet of limostono and igneous rocks 
Long(u‘ waves (10,000 m.) wore detected yot more 
rcnwhly. But it remained uncertain whether those 
waves canu^ into tho tunnel through ibe air, or along 
the rads and cleeti'ic wires, or whether they came 
through tho rock. The only sure thing is that the 
lO-metro waves did not ])onotrato to tlio centre of 
the t/unnol by any of those means. Exporimonts by 
tlu^ U.S. Bureau of Mines at a mino near Pittsburgh 
mdicato similar results, for although initial experi¬ 
ments soomoci to point to the passage of radio waves 
ttirough rocks, yot further experience showed that 
rails or wires wore acting as earners. 

Ex[)orimGnts with submerged submarines prove that- 
radio waves will not pass more than about 50 or 60 
foot into seawater, no matter what the wave-length, 
l^ut the question of penetration into fresh water, 
damp rock, and dry rock remains uncertain. More¬ 
over, m ore prospecting, distances are used immensely 
les>s than the wave-lengths employed, and it has been 
asked wbother we have to contrast radiation and 
induction, a convomont distinction well brought out in 
Dellinger’s i)aj>or (^* Principles of Radio Transmission,” 
S(n. Papers, Ihireau of standards, vol. 15, p. 441), 
although of course at a given point and instant there 
can be but one electric vector and one magnetic vector. 

The real object of this letter is to express the hope 
that some wireless enthusiasts may have the oppor¬ 
tunity of making experiments underground m cave, 
tunnel, or mine which is absolutely devoid of wires or 
other conductors, and where the windings from the 
entrance are sufficiently devious to preclude^ the 
passage of waves through air down to the receiving 
apparatus consisting of coil, apfiphfier, and receiver 
only Accurate measures of signal intensity would 
be still more valuable. A. S. Eve. 

D. A. Keys. 

Bureau of Minos, 

Washington, June 7. 
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Meiosis ill a Triploid Tulip. 

Bridges and Anderson {Geuehos, 10, 418-441, 
1925) have shown by genetic oxporimoiit. that m 
Drosophila trisomic in respect; of the X chromosome, 
the chromosomes concerned are in the two-strand 
stage at the tune crossing over takes place, that any 
strand may cross over with any other strand and that 
two strands which have crossed over with each other 
are as free to cross over with a stiand from the third 
chromosome as with a strand from the original two 
chiomosonies ” 

Synapsis in tiiploid Dioso])hila has not been figured, 
but the description of ei*ossmg ovei* given aliovo 
applies exactly to the mode of pairing of the chromatids 
in Fig, 1, which is a diagrammatic drawing of a 
pachytene trivalent chromosome m a triploid tulip. 
Fig. 2 is a commoner form of trivalent in the same 
variety, and indicates the xirobability of a dmiinution 
in crossing over towards tho middle of the chromosome 
as corajiaied witli tho diploid if crossing over is indeed 



Fig 1. Fig 2 


associated with pairing. A diminution from one end 
towards tho middle I'ogion has boon shown (Bridges 
and Anderson, Loo. at). 

It IS not possible to suppose that this chiasmatypy 
or exchange of partners among the chromatids, 
whether in triploids or diploids, is a direct cause or 
(ionseijuence of genetic crossing over. Tho agroomont 
between what is observed in’ tho colls and what is 
inquired by tho crossing-over hypothesis would, Jiow- 
evor, bo explained if (1) [lairmg is a condition of (‘rossmg 
over, (2) pairing takas place between chromatuls, not 
between whole chromosoruos, and (3) chromatids 
remain together in paohyieno and diakinosis for that 
portion of tlieir length whore they have bwn paired. 

A full description of moiosis In various triploid 
tulips and hyacinths, together with a discussion of the 
points raised, will bo published later. 

W. C. B’. Newton. 

C. D, Darlington, 

John Tnnos Horticultural Institution, 

Merton, S.W.19. 

The Hythe Skulls. 

1 FEAR Prof. Parsons (Nature, June 18, xi. 893) has 
not recently consulted Ins own paper. 

Miss Hooke writes {Blometrika, vol. 18, p. 22) • 
“The Hytho crania are in all probability tiiose of 
Kentish men, dating back to tho fourteenth and 
fifteenth conturio.s.” 

Prof. Parsons wrote in 1908 when publishing his 
memoir {Journal oj the E. Anthropological Institute, 
vol. 38, p. 422): “ It is probable tlxat we are dealing 
with the remains of Kentish people most of whom 
lived in the fourteenth and fifteenth centuries.” 

Miss Hooke writes {loc at ): “ Measurements were 
made on 590 crania selected from at least double that 
number ” 

Prof. Parsons wrote {loc. cit). “It may not be out 
of place to say her© that the 590 skulls''which have 
been measured consist of those which were picked out 
of the stack in 1851 and placed upon shelves, where 
they are now shown.” 

a2 
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The Oxford DiciioiiaryVs -firsi ec|uivaloni for 
‘pick out’ IS ‘select.’ Miss Hooke neither diroc*,tly 
nor indirectly suggests whether iho sc‘,lection was a 
‘ random selection ’ or a ‘ biased selection. 1 do 
not know what her views on that ])oint may b(‘. 
Personally, F think a senes of crania extracted from 
a much larger heap for show on siielves is liable to 
be biased. Prof. Parsons wrote “It was ovidonl. 
from the debris that women’s and children’s skulls 
had, owing to their fragile nature, suffered more 
seriously than those of men, and this fact no doubt 
accounts largely for the excess of male over female 
skulls on the shelves ” What Prof. Parsons wrote in 
1908 would apply oipially well to the more slender 
and lightly built crania of men as well as of women. 
It is a soiuul rule of cramomotry that all fragments 
should be pieced iogothcr whore ])ossiblo, and all 
broken crania should have their a\adablo moasuin- 
ments taken, otherwise the selection is far' from a 
landom sample, but consists of iho thickoi and very 
often the larger crania. The Hytho crania are 
worthy of careful study, but that study involves foui' 
or five years of contiiuions work, \vitli the paxung 
togetlier of fragments and a complete sysi-orn of 
measurements on every available skull 
The Editok of 


Surface Structures of Fractured Flints. 

Recent letters in Nattike by Reid Moir and W J. 
Lewis Abbott on surface structures of fractured fiints 
prompt this note. 

Wo had hoped to learn, by a study of the patina, 
the elapsed time since the original chi[){)mg was done. 
In some cases the patina seemod to bo duo to do- 
hydration, but in any case it is caused by ‘ weather¬ 
ing,’ and the depth of the ])atina doponds on (‘hmati^ 
and time. The velocity cod'heiont of such roatd.ions 
should be determniablo, and an oxtrafiolatj'on for 
local conditions might give at loust intiH'i^sting n^sults. 

We found the fimt to bo of so many varioi.iiw, wIhmi 
judged by surface changers duo to iieaihig, ihat no 
orderly report xs ])ossible. Bui; a peculiarity in iho 
case of English fiints from (Irimo’s (Iravc^s may b(^ 
of mterest. The surfaces of those old flints roc^nvod 
from Mr. ReidMoir are nearly white (wciaihiuniI). ^’ho 
interior is transparent to translucent and is soal- 
brown in colour. After heating at 600° (J. for sov(u‘al 
days, a fresh-cut surface of this fimt a])parontly re¬ 
mains unaltered, or takes on a clear, varnished appear¬ 
ance. A surface having the patma of ago retains it 
on heatmg, but discloses the transparent, varnisli- 
lik© layer beneath. 

The mass of the fimt, except for those surface 
effects, is completely changed to a white, opacjuo 
material. In other words, high temp ©rature i n the case 
of this particular fimt exactly reverses the apparent 
effect one might expect from weathering. The white 
patina of Nature is replaced by a transparent surface, 
and the inner mass appears ‘ weathered ’ or white. 
Can this bo due to the rupturing forces of contained 
water ? It does not occur in American so-called 
fiints. , W. R. Whxtnev. 

General Electric Company, 

Schenectady, New York, June 3. 


Smooth Electrodes for pH and Conductivity 
Measurements. 

A comparative study of different electrodes for 
the determination of the concentration of hydrogen 
ions has shown us that cjuite excellent results may be 
obtained with platmum electrodes covered electro- 
lytioally with gold and with a quite thin smooth 
metallic layer of platinum, iridium, rhodium, or 
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palladium. A constant potoniial may ho roachod in 
a much siiortoi* time tlia.n with tlio sanu^ motals m 
tlio form of a black doposif. 

Tins lod us fo (ii'y tlu^ same (^1 (hI.i‘0(1<‘s for (‘on- 
(luciivity uKuisuKsiH^nts. Mloofrodi^s ('oativ! with gold 
and uioi-allio plaihuim proviMl lio Ix^ much supis'ior lo 
(dcHdfrodcs ('oa.k‘d vcifh (ilainimu bticlv. Lndor con¬ 
ditions whoio with plat^mum bhu'k i6(>ctrodos it was 
dillicult to (ind tlio mimnmm of sound, wiih platmum- 
gold-motallic plat.mum cdoofi’odos th(‘- minimum (oviai 
m methyl-alcoliol solutions) was oxta'cxiu^ly sharp 
On the other haml, olootrodos coaitod with gold and 
rhodium gavci us unsaiiislaciury rosults ari^, not 

((into suro>ot about iridimu and palhidium ol(M*trod(^s. 

In this couru^xiou it' is nd-ca'osl.iug to note iha(> Ui 
plat-inum foil coatod with gold aud motnlhc platmum 
acts catalyl.ioally on a mixixiri^ of liydrogtai aiid 
oxygiMi, wlioroas iriduim, rhodium, aud paJIaihum 
uud<M* iho same ('onditious do uo(. ai(d> ('aialyric-a.lly or 
vory foobly. VV(^ hopo tlait a^ further study of th(\s(^ 
thin layers ol uul/als of iho plaimum group will 
pormit. us tio establish meri^ ek^arly tluar (‘at«alyti(‘ 
])roportios I I. Sin (K(iff, 

UmvtMsity, Ijomugrad, 

fJuiK^ 1 1. 


Florentium or Illinium ? 

Mv attention has been diroo.ted to the HiatouHmt of 
Prof. Holla in Nature for April 30, p. 637, in wliieh 
ho claims priority for the iianu'i doriaitium for 
olomeiit No 61. Ho says: “We holim'iN ihiai, that 
the priority in tla^ dise.ovory of eloniont. No. (>1 bilongs 
instead to those who first had sur<^ data as to its 
ex is ton 00 .” 

On this basis t.lu' name illinium di'servi's priority. 
The fact, idiat Prof. liolla doposit^ed a ‘plieo 
instead of publishing his paipta*, diMuoUHt^raleM iha.t h(^ 
was not, at tdml tiUH\ sure of his dis(*ovoi'y. Wlani 
Harris, Hofikius, and Yut.oma. [aihlisluHl t.l'aar paper 
and gave to (dinueut No. til l.he uauH^ illinium, they 
won^ su)u\ of t/h(Mr results on the basis of four iudi'^ 
pendent lines of evidiau'e : (I) fi’lio 1,35 spin!raJ limn 
rofoiTod to m Nature (Feb. 26), (2) (siuoiait^ra,- 

tiou of illinium in ra-re (Mirth fraidions h(di\ve<n mMo 
dymium aud saimarium. (3) An absorpthiu spinda'al 
liand (*liara(*toriHth'. of dimmm, (4) ''Pfu' X»ray 
H])octa'a. W. A. No'i es. 

IJrhaua, 111., Jum^ 4. 


Specimens of Tropical Timbers. 

It may poxiiaps mtorost some riaulm’s of Na'fure 
who are concorncvl with the st»udy of t-ropical timlxws, 
to know that a (certain numlier of duplicate timbes' 
s])oc, miens from tbo Burma iyfu^ colkxd.iuu a,ro 
available for distribution to museums or rr^sea.rdi 
institutions. 

The HpcHomeu blocks, which aro 6 m. 4 in, 2 uu 
in Hwo, have be<ai made from tu'os which have hvm 
individually identified botauically, with (IkmIi akaitifi- 
cationsattho Forest Roseardi lustitnie, Debra Dun, 
and at Kow, the original slioet-s being in the forcHst 
herbaria at Maymyo and Dobra Dun or in cortniu 
cases at Kow. 

No charge will bo made for the spcHhueus (^xca^pt 
for packing and freight. 

A list of the species available cian be obta-med 
from the iindersignod. 

W. A. Robertson. 

^ (Oonservator of Forests.) 

Utilimtion Circle, Jhirma, 

46a Dalhonsio btroet, Rangoon, 

May «3. 



July 2, 1927] 


NATUjRIJ 


15 


Irrigation and CropsJ 


r|"^HE deleterious effect of irrigation on the soil, 

i and therefore on the crops grown when it 
is not duly balanced by drainage, are described 
simply and clearly m an important memorandum 
drawn up by Dr. B A. Keen, of Rothamsted, for 
the Empire Marketing Board The memorandum 
IS the w^ork of an experienced soil physicist, and 
deals in summary form with the chemical and 
physical reasons for the accumulation of soluble 
salts on the surface of the ground, usually but 
somewhat erroneously described as ‘ alkali.’ Such 
concentration can, obviously, only take place where 
there is great evaporation of soil moisture, but little 
or no ram to wash the salts away, and the parts 
of the world wKere these conditions prevail are 
somewhat clearly defined. Taking the rainfall map 
as our guide, it can be seen at a glance that the 
amount of rain falling in the tcmjDerate and tropical 
regions is generally what may be called ample for 
crop production. But, round about and just 
outside the tropics of Cancer and Capricorn, belts 
of little rain or deserts are met with in the Old 
World, while in the New such tracts are confined 
more or less to the western sides of the continents 
Those conditions are due, in the mam, to the 
distribution of the ocean wunds and currents. 
Clear skies are met with m these tracts, which in 
the local summer are connoted with intense heat 
and great evaporation of the soil moisture; 
whereas within the tropics the amount of cloud 
is much greater, the retarding force of the sun on 
vegetation is loss, and a greater amount of rain 
falls. 

Dr Keen points out that it has boon estimated 
that ono-third of the earth’s surface receives 
10 inches or less of rainfall in the year, while 
another third has under 20 inches ; also, that 
at least 100 million acres of the world’s crops, 
or 7 per cent., are under irrigation. This latter 
figure appears to us to be an extremely conserva¬ 
tive figure, that is, if ‘ irrigation ’ has the usual 
meaning Tor rice alone would probably account 
for a good deal more than the area named In 
India the great bulk of this crop is irrigated, and 
there are 80 million acres of rice grown, while 
there are vast tracts in China and the East generally 
to bo added. 

It is, however, evident that it is the first-men¬ 
tioned third that Dr. Keen has in mind while 
discussing alkali. He enumerates the factors 
conceniocl in the development of successful irriga¬ 
tion projects, and divides these into three main 
classevs. economic, engineering, and scientific. 
The latter he rightly regards as fundamental, 
although the others may, in practice, easily 
become limiting ; and classes them, roughly, as 
the composition of the water used for irrigation, 
and the chemical and physical properties of the 
soil, these factors being significant, both in schemes 
newly laid down and in old-established systems. 

The chief part of the memorandum is devoted 

» Irrigation in the Empire, Memorandum and Questionnaire. By 
J)r. JB. A Keen. (London: Empire MaiketmgBoard, May 1927.) 
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to the discussion of the importance of these 
scientific factors. Dr. Keen summarises and 
arranges, in an illuminating manner, the results 
obtained by the scientific workers on the spot, 
chiefly Russian and American, as to the causes of 
alkali and the scientific methods of fighting it 
The effect on alkah land, when irrigation is com¬ 
menced, is then elaborated m some detail. One 
important result is the chemical change induced in 
the constitution of the clay particles, that is, 
those which, though minute, are capable of 
aggregation into groups by what is called floccula¬ 
tion—^which, indeed, is or should be the object of 
all cultural operations. Here the ' calcium clay ’ 
IS in danger of being converted into ‘ sodium clay,’ 
because of the large proportion of this latter 
element in the soluble surface salts now let loose 
in the soil This change renders flocculation 
difficult, and the soil becomes sticky and unwork¬ 
able : and, if it is not checked in time, the presence 
of carbonic dioxide in the soil air induces a further 
and more dangerous change, namely, the formation 
of carbonate of soda, which is both toxic to 
vegetation and destructive of the physical character 
of the soil. 

The tolerance of plants to alkali is briefly 
described. The crops mentioned are chiefly those 
of sub-tropical and warm temperate regions ; and 
Dr. Keen quotes Russell, as giving maize the 
place of high sensitiveness to alkali, with barley 
and lucerne less so, while the date palm is men¬ 
tioned as the least sensitive of all crops grown. 
The corresponding plants in warmer regions are 
given as sorghum, cotton, rice, and berseem ; this 
correspondence cannot, of course, apply to the 
order of sensitiveness, which would probably be 
rice, cotton, berseem, and sorghum, the latter 
being among the most resistant cereals to alkali. 

In a discussion of the dangers of deterioration 
in irrigated areas, attention is directed to the 
harmful effect of the change, from basin irrigation 
in the Nile Valley, with its beneficent summer 
fallow, or ^ sheraqui,’ to perennial irrigation, 
rendered possible by the larger supplies of summer 
water made available by the erection of the 
Assouan dam. It is pointed out that the gradual 
rise in the water table, lowering as it does the. 
root range of the crops, shows once for all the 
importance of adequate drainage being provided 
in all new irrigation schemes Attention is also 
directed to the tendency towards the application 
of excessive quantities of water to the crops, when 
this is left in the hands of the farmers, the example 
given being the interesting experiments conducted 
by the Howards on the growth of wheat in the 
Quetta valley. 

Dr Keen concludes his paper with brief refer¬ 
ences to the importance of the study of the duty 
of water for each crop grown under irrigation, with 
especial reference to the quantity needed at each 
stage of growth * the maintenance of tilth in 
irrigated land and its hindrances; and certain 
cases where alkah is not responsible for cultivation 
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difficulties. We presume tliat the ti’oubles attendant 
on an undue ])roportion in ailuviai lauds ol silt 
particles, that ls, those ino small to he fltxuuiIaU^d, 
would come iui(Ier this head. Ill is is otu‘ of the 
mam difficulties in many alluvial lands in the 
tropics 

I)r. Keen thus includes only a })art, although an 
important part, because of the costly irrigation 
projects entered into, of the irrigated areas within 
the British Empire. This is probably because the 
Marketing Board has in view other discussions on the 
remaining portions But the author has probably 
purposely limited himself to the rain division 
mentioned above, and confined himself in India to 
the rainless Indus plain, thus leaving out the greater 
part of the Gangetic plain, where alkali conditions 
have probably been the bugbear of agriculturists 
almost since prehistoric times. Leaving, then, these 
narrow limits, some further remarks may bo made on 
alkali conditions found within the tropics, and then 
on some further lessons which may ho learnt from 
irrigation generally in other lands in the troj'iics. 

Affiali is of much less importance within the 
tropics, partly for the reasons already mentioned, 
but also because of slope, and the washing-out 
effect of the greater volume of rain falling every 
year. But it is just as liable to present itself, 
wherever the rainfall is scanty and the evaporation 
great, as it is in the typical desert regions dealt 
with by the author. The writer of this article had 
the interesting experience, during the last sovcui 
years of his work m India, of fighting this evil , 
and growing sugar cane, one of tlie least rosisiaut of 
crops, on saline land the irrigation of whkdi was from 
a series of more or less brackish wells. It would 
be a mistake to assume that the people of India, 
with their highly developed systems of agrieuliure, 
have made no effort to counter the action of this 
insidious enemy to crop production. The remedies 
employed are practically endless, varying from 
simply scraping away the efflorescence (by whicli 
with little labour one-third of the salt concentra¬ 
tion may be removed at a time), through palliatives 
such as carting silt on to the ground in their 
annual cleaning out of the irrigation tanks, 
introducing a rotation with some salt-resistant 
crop, such as irrigated xdi,gi {Elemine coracana) or 
even grovdng babul (Acacia arabica) for a term of 
years, and thereby making a profit out of it, or 
digging in a green manuring crop, to flooding the 
land when it is possible to do so. Many of these 
remedies were tested by the writer, with varying 
results; and ultimately success was obtained by 
enlarging and using the well which had the 
sweetest water and using it in sufficient quantity 
to mitigate the evil effects of its brackishness, 
green soiling, and introduemg a suitable rotation 
after it, with sorghum immediately before plant 
ing the sugar cane 

Irrigation extends throughout the length and 
breadth of India, and is not owing to any 
deficiency in the total annual rainfall, but rather 
to its unequal distribution over the year. This is 
characteristic of the Old World continental 
masses, as contrasted with the New, where the 

No. 3009, VoL. 120] 


ram is more or l(‘ss equally distributed Iiulia 
(and many British Afrie.an (‘olonu's) is in the 
r(\gion of p(‘rio<!ie rains , f-heix^ is usually a short 
pcu*iod (‘aeli y(‘ar wluui heavy rains fall, this biung 
follow (mI i)y U/ iongiu* pmnxi of little^ or no ram. 
Th(^ grovvtli of crops during I’amy season is 
insufficient to f)rovule food for tfiti greai; mass of 
population, and tlu' o\a‘,ess wati'r !ia.s tfius lo 1 h^ 
conserved as mueh as possibk'. for growing 
additional crops during the raink^ss period aJso. 
This, of course, is mon^ especially the (uise with 
cr(>])s requiring mucib water, sucli as i‘i(‘e, wlueh is 
grown in six uicIuns of flowing water throughout 
its growing period, and sugar ea,iH^ wlmdi, in tiie 
peninsula at any rate, iuhxIs water a.t fr(S|iient 
intervafs tbroughont the ycuir. large hwa 

undcT nee has alnuidy betm red’ernxi io, and IIhuh* 
ar<'- some threi^ million atux^s of suga^r earn* grown 
in India, Alkali is raredy a mattm’ of sm'ious 
moment m tlic peninsula, (‘itluu’ as r(‘ga<rds rwu or 
sugar cane, or the various otfun crops irrigated ; 
and much tlie sam(‘- afiplies to the griait irrigatial 
areas farihm* (vast 

The duty of water is known in ii rough-and- 
ready way for most of the (U'ops grown, tliat. is, 
the small quantity ne<xled at first, tflu‘ gnvit 
increases when the roots have (kwehspH'd and tln^ 
loaves reach their maximum (vxpanse, and tfie 
shutting off of wader wlum ripmiing appronidu'S. 
But there is a lim^ field opim for seitmtiflie study 
in this matter; for mvamfikq along tin* lim^s 
adopted by tdie Howa-rds, as (n \vh(flhm‘ eipudly 
good <;r(>|)S of riei' may not be obtiaiiUMl b\ using 
kssB water, and t-hus (‘xtmuling ih(‘ anni, wifleb is 
badly neinled ; most of India, is vmy like a. desert* 
when the dry sptfll has had sway for sonu^ time. 
Mu<di of this irrigat/ion is on undulating land, and 
full advanta.ge is takem of tins: tiie Indian eulti. 
vator, without* tlu‘ aid of inst.rument.s, has an 
uncanny knowledge^ of tlu^ problmn of huuling tin* 
water from tiifld to fkfld in tin* right dins'tion. 
There are few' of th(* grea.t flat areas of tiu^ na'lainual 
doserts referred to by the author, and tlu^ gradients 
of rice arc surprisingly sticaqi in places. 

Attention may be dinnheHl, in <*onelusinn, i.o t 
work done in recent years in tin^ Hawaiian Islands, 
where tlio crop is almost cut.ind}^ sugar ca.n(% and 
where the theory and practice of irrigation has 
been very fully worked out as regards iliis crop 
In throe of tlio four islands of the group wbm'e 
the sugar cane is grown, great proport-ion of it 
is irrigatend. There is a plentiful supply of rain 
brought by the trade winds and falling on Hm east 
sides of the islands, but ilu^ amoimi drops pran- 
tically to desort conditions on the w'esi. This is 
countered by collecting the surplus rain on tiie 
eastern side and carrying it by tunnids Hirongh 
the mountains and 'by aqueducts aia’oss tlui 
valleys from one side t() the other, until aef/Ually 
more cane is grown on the western sidc^ than the 
eastern. Seepage is countorocl by lining ilus 
channels with romforeod concrete^ inadc in slabs 
on the spot It was found that the grit in the 
water seriously abraded the of the eanalsj, 
so a system of settling tanks has instiititfxl 
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with very satisfactory results But the most 
remarkable fact is that irrigation has been found 
to pay, even where the rainfall is heavy enough 
to grow luxuriant crops of cane Tins can only 
mean that the duty of water has been very 
carefully w^orked out 

Such, indeed, is the case Every estate is 
mapped out with contour lines, and a whole series 
of canals, ditches, and so on, is drawm on these 
plans ; and the amount of water given to each 
field or section is frequently measured, and 
recorded throughout the growth of the canes 
Numerous curves arc prepared, on which a great 
deal of information is presented. One of the most 
remarkable of these is the curve of profitable, 


irrigation which can i)c applied for each month of 
the twenty-four during wfiich the cane is in th(\ 
ground. Few countries can follow Hawaii in the 
vast expense involved in its irrigation system, 
but many useful suggestions would doubtkss be 
obtained from a careful study of tlie wnrk done 
m this group of islands by all interested in the 
duty of water. The difficulty, mentioned by Dr 
Keen, as experienced in cultivation because of tlie 
irrigation channels, lastly, is got over in various 
w^ays • by the obvious one, of using elongated 
]3lots as units , by movable pipes for the last 
distribution of water ; and even by the use of 
overhead water sprinklers, also removable, in place 
of irrigation furrows 0. A. B 


The Future of the Smithsonian Institution, Washington. 


M en of science in Great Britain had regretfully 
known for some time, through correspond¬ 
ence with friends in the United States, and by 
sundry opportunities of personal intercourse and 
discussion, that all was not well with the Smith¬ 
sonian Institution in respect of its future scope and 
activities—that, notwithstanding the achievements 
of the past eighty years (it received its charter m 
1846), perplexing uncertainties had now arisen 
regarding the specific objects wliicli tlie organisation 
should direct and control The Smithsonian is, in 
fact, at the cross-roads of endeavour, largely due 
to the very magnitude and completeness of its early 
conceptions. 

Aware, in fullest measure, of their onerous 
responsibilitii's, the Chancellor of the Imstitution, 
Chief Justice Taft, and his colleagues on the Board 
of liegents, decided -to summon a conference of 
representative American citizens, professional and 
lay, To advise with reference to the future policy 
an(i field of service', of the Smithsonian Institution.’’ 
This conference took place - at Washington on 
Feb. 11 last. Only three days earlier the death 
had occurred of Dr. C D. Walcott, who had been 
Secretary of the Institution since 1907. From 
the report of the proceedings, which is now avail¬ 
able, it IS evident that the problem set, in chief, 
the provision of adequate funds for maintenance 
and continued development, received sympathetic 
recognition Among those present were such well- 
known men as Dr. W. W. Campbell, President of 
the University of California*, Mr. Robert W. 
Bingham (Kentucky); Mr Charles F. Brush (Ohio), 
Dr Simon Flexncr, Director of the Rockefeller 
Institute for Medical Research ; Mr. Robert P 
Lament (Illinois); Dr Merriam, president of the 
Carnegie Institution; Mr Ogdon L. Mills (New 
York), Dr H. F. Osborn, Dr. S. W. Stratton, 
president of the Massachusetts Institute of 
Technology; Dr. George E. Vincent, president of 
the Rockefeller Foundation ; Dr W. H. Welch, of 
Johns Hopkins University, and Mr Robert Winsor 
(Massachusetts). 

The Smithsonian Institution is everywhere such 
an accepted factor in the world of science that few, 
perhaps, are immediately prepared to recall its 
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initial testamentaiy story, or the genesis of the 
foundation which perpetuates the name Smithson. 

James Smithson was an Englishman. In his 
earlier years be was known as James Lewis Macie, 
his mother being the widow* of James Macie, a 
country gentleman, who had resided near Bath. 
Born m 1765, young Macie was in due course 
entered at Pembroke College, Oxford, as a gentle¬ 
man commoner, graduating there in 1786. Chan¬ 
cellor Taft, in his opening address to the recent 
Conference, rcf'alls, neglecting needless xeticencc, 
that Macie was the natural son of that Bugli 
Smithson wfio, from the baronetcy of the realm, 
became the first Duke of Northumberland. At 
Oxford, Macic showed a marked predilection for 
scientific studies, and, as Dr R. Gunther has 
recently pointed out (Nature, April 2, p. 492), 
opportunities for such pursuits actually cxistecl 
at Oxford at the period of his entry. Finally, in 
digression, the bar sinister on Macie’s "‘escutcheon 
was met, after his father’s death—the precise date 
is unknown-—by a successful application to the 
Crown to assume the name of Smithson. 

Our Royal Society elected Macie a fellow on 
April 19, 1787, wBen twenty-two years old, and 
on the subjoined certificate * James Lewis Macie, 
Esq., M.A , late of Pembroke College, Oxford, ancl 
now of John Street, Golden Square, a gentleman well 
versed in various liranches of Natural Philosophy, 
and particularly in Chymistry and Mineralogy, 
being desirous of becoming a Fellow of the Royal 
Society, wo whoso names arc hereunto subscribed 
do, from our personal knowledge of his merit, 
judge him highly worthy of that honour and likely 
to become a very useful and valuable member— 
Richard Kirwan, C, F. Greville, C. Blagdon, 
H Cavendish, David Pitcairn.” 

The first scientific paper of the newly elected 
fellow was read on July 7, 1791, before the 
Royal Society, and in the name of Macie It 
was published in the Philosophical Transactions. 
According to the late Dr. S. P. Langley, the name 
of Smithson is first certainly known to have been 
used by him in connexion with his second com¬ 
munication to the Royal Society, read on Nov. 18, 
1802. 
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Smithson died on Juno 27, 1829, at Clenoa. 
Three years earlier he had made a will whereby he 
beejueathed (in caKSc of the death of a nephew 
without heirs) his entire estate “ to the United 
States of America, to found, at Washington, under 
the name of the Smithsonian Institution, an 
establishment for the increase and dilTusion ol 
knowiedge among men.” 

The proposed gift was first publicly announced 
by President Jackson in a message to Congress 
111 1835. The amount of the fund devolving was 
£111,389. We see that the donor had relegated 
his alma mater, and had passed over an ancient 
scientific foundation. Born in France, brought 
to England and naturalised, and in later yc^ars 
living among foreigners, Smithson may have 
become so detached in thought and habit that 
old ties, old associations, were forgotten, (bin 
jecture surrenders to fact. But the use made of 
the gift as the keystone of an arch of knowledge 
•was altogether unprecedented in character and 
optimism. 

Ten years of travail and debate preceded the 
launching of the Smithsonian. The problem was 
to define knowledge and determine bow best to 
increase and diffuse it. What was to be inscribed 
on the arms of the direction post ? Five successive 
Congresses discussed the question. Many diverse 
propositions were made. Towards the end of 
184-6 a charter passed into law. 

The first secretary was Joseph Henry, professor 
of physics and of natural history at Prince¬ 
ton. To his vision, zeal, and resource was duo 
the organisation and the planning of projc^cts 
for the Smithsonian institution. Henry was suc¬ 
ceeded by Prof. Spencer F. Baird (1878), bio¬ 
logist , he in turn by Dr Samuel Picrfiont 
Langley (1887), physicist and astronomer; next 
by Dr. Charles D. Walcott (1907), geologist and 
palaeontologist. 

Activities of great public value arose through 
Henry’s influence; for examjiie, the Weather 
Service, the U S. Fish Commission, the system of 
International Exchanges of Scientific Literature, 
and the Bureau of Ethnology. There followed, 
under later leadership, the National Zoological 
Park, an Astrophysical Observatory, and other 
notable enterprises, each fostering research and 
progress. For long they were financed from the 
income of the private Smithsonian endowment. 
Congress now apportions certain sums for their 
maintenance, because, Dr C. G. Abbot remarks, 

the pubhc needs them.” Most of them are, 
however, still under Smithsonian administration. 
With reference to Congressional appropriation, we 
gather from Senator Reed Smoot, who spoke at 
the Conference, the unwelcome information that 
‘‘ the handicap under which the Smithsonian 
Institution labours in its relations with Congress 
is that Con^essmen know so little about it.” 
The Institution co-operates through specimens, 
instruments, men, and advice, with scientific 
agencies throughout the world. It has promoted 
the scientific survey of North America, and has 
taken part in no fewer than 1500 expeditions in 
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various regions. Eosearcbes by men not directly 
connected with the Institution arc subsidised at 
intervals , these not Americans alone, but Erighsh- 
meii, Frcnclimen, (^lermaiis, and other nationals. 
The Smithsonian publishes new knowledge gained 
by its own and oiii/side workiu's in tlu^ form of 
large memoirs and smaller original papers, wliicdi, 
with unique liberality, it <hstribut(‘s t.o 1501) 
libraries and learned bodies in every Ciountry of 
the world Its rejirints in the familiar Annual 
Report of informing articles of distinction are 
well known This was a maitcu* in which Dr. 
S. P. Langley took ])crsonal pride and interest. 
Here it may 1)(‘ reeallcnl that <luring ScH*nd-ary 
Henry’s term of olfice, h(‘ addressinl a lil/tm* i,o 
the British Association pointing out th(', advan¬ 
tage of [lubhshmg systematii^ lists of tfu^ titles of 
scientific pa[)('rs As a si^pud tlu* Itoyal Hotnetv 
began its well-known 'MUtalogiu^ of Hcniuitifii! 
Papers.” 

Horne quotations irom r(K;orded speeiduss at Hie 
(Jonfercnco will serve to (xinviy the genm-ai vi(*wh 
of at least a few of tlu^ r(q>n\s<mtativ<^s pnvscmt. 
Characteristic throughout was the enthusiastic 
affection cntertainccl for the Kmithsonian. i)r. 
C, G Abbot gave an able summary of aeiiomplish- 
mont. “ Considering,” ho said, “ the immense 
benefit which the foundation has brought to our 
country, it would be ungrateful to transform the 
private memorial charaiJtiu* of the Institution into 
a (h)verument agency. TIh^ Hmithsonmn is not 
just anoHuw insHtution ; it is not just anoi/luu’ 
museum, not just another university.” Dr Flexner 
is of opinion that '' the Hmithsonian mak<w an 
appeal on tlu'- one hand strongly to (hivtaiuneni 
and e(|ually to privates fihilanthrojiy ; b(‘eauH<‘ tlu^ 
fruits of HCHUHte, howcjvm’ garne-rial, ar<^ sonudhing 
of which th(* public, as a wholes without diHtin(*ti<m, 
enjoys the lauKdit.” Again, Dr. W. W. (^ampladl : 
‘‘ Men of the type of university prolessors or im 
vestigators arc in nood of favourabkt (uivironnumt; 
they arc in need of tranquillity; th(‘y must Ik^ 
men without worries ; there shoukl be a continuing 
financial policy.” Dr. Osborn, as regards sOimHlict 
research: “1 remombcir w(*)l wlnm Hecretary 
Langley was laughed at for diverting tlic fund's 
of the Institution to oxperinumts in flight. Who 
would suggest that they were not valuable* to-ilay, 
when the workl is covered with airplaiu^s 'i ” Also 
Dr. George E, Vincent: I am sure that out of 
this Conference there will devidop a plan by 
means of which private (utizims and th(^ Govern¬ 
ment of the United States will eornhim^ f.o rnaln^ 
this groat Institution still more infliumtiai in ilu^ 
future.” 

In Great Britain many friends will watidi wdHi 
deep interest the effort that is being made to 
re-awakon and intensify appreciation ot the 
Smithsonian Institution. The Conference dele¬ 
gates stand high in public esteem in the IJnitcul 
States; they are of the typo capabkj of moving 
men to action whore action is imperative. It 
may be hoped that a satisfactory responses will 
ensue respecting the * field of mrvko ’ umhjr 
discussion, Th H Jambs. 
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University College, 

T he centenary celebrations of University 
College, London, which vere inaugurated 
by Their Majesties the King and Queen on 
Thursday, June 23, continued day by day until 
the end of the ensuing week. To-day, July 2, 
they are to come to a joyous conclusion with a 
dance in the Great Hall, a building recently 
acquired and reconstructed by the College and 
dedicated as a war and centenary memorial on 
June 24 by H.R H Prince Arthur of Connaught. 
The celebrations have been on a scale befitting 
their august patronage, and the programme of 
receptions, divine services, concerts, lectures, and 
demonstrations arranged for the delectation of the 
visitors, shows that the College w^as determined to 
rise to the height of this opportunity Specially 
noteworthy have been the lectures, more than forty 
in number, including many by such well-known 
authorities as Sir Flinders Petrie, Profs. J. Norman 
Collie, M. J. M. HilJ, A. V. Hill, and Daniel Jones, 
and Sir Frederic Kenyon. These, and numerous 
demonstrations and exhibitions of great interest, 
were freely open to the public 

The circumstances in which University College 
came into being are vividly recalled in the brilliant 
oration pronounced by the Provost, Sir Gregory 
Foster, on Mar 25, 1926, before the Union Society 
of the College at a gathering organised by it to 
commemorate the names of founders and other 
illustrious members The founders’ names selected 
for mention on that occasion were Dr. George 
Birkbeck and Isaac Lyon Golclsmid The former, 
who also founded, in i823, the Birkbeck Institute, 
now enrolled as Birkbeck College among the 
Hchools of the University, was engaged about that 
time in association with Henry Brougham, after¬ 
wards Lord Brougham, in a campaign for pro¬ 
moting the education of the people, a campaign 
which led to the foundation of the famous 
Mechanics’ Institutions. Goldsmid was a leader 
in the efforts that were being made m favour of 
religious toleration. Both movements were im¬ 
portant factors in producing an atmosphere 
favourable to the reception of a scheme for a 
metropolitan university. 

Many other distinguished men had, for several 
years before the laying of the foundation-stone of 
University College in Ajiril 1827, been canvassing 
the merits of such a scheme. Among them were 
the poet Thomas Campbell, George Grote, Joseph 
Hume, the Marquess of Lansdowne, Zachaiy 
Macaulay, James Mill, the Duke of Norfolk, and 
William Tookc Francis Place, the ‘‘ radical tailor 
of Gharing Cross,” also interested himself in the 
matter. It was Thomas Campbell who first put 
I the project on paper Fired with enthusiasm for 
the idea incorporated in the constitution of the 
then newly founded University of Berlin of 
devotion exclusively to the interests of science and 
learning without bias towards any particular 
creed or school of thought, he wrote a letter to 
Lord Brougham, which was published m the Times 
of Feb, 9, 1825, advocating a ‘‘proposal for a 
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London, 1827-1927. 

metropolitan university for effectively and 

multifariously teaching, exaininnig, exercising, and 
rewarding with honours in the liberal arts and 
sciences ” youths of from fifteen or sixteen to 
twenty or more years of age whom their parents 
could not afford to send to Oxford or Cambridge. 
This letter, despite disparaging editorial comments, 
led directly to the foundation of the University 
College The movement was borne forw^ard on a 
wave of generous enthusiasm for the advancement 
of learning and revolt against the dominance of 
academic particularism, privilege, protection, and 
repression. 

To the wisdom and foresight of the founders 
Lord Balfour paid a remarkable tribute in his 
speech at the dedication ceremony in the Greai. 
Hall on June 24 last. Their wmk stands out, he 
said, as being little short, if short at all, of the 
boldest genius. '' How many w^erc there . wiio 
saw the great part science w’-as going to play in 
civilisation *2 Very few But they foresaw it, and 
while foreseeing it . . . they did not ignore or 
minimise the humanities ” 

It is precisely this judicious appreciation of the 
place of science in university education, coupled 
with a fine record of achievements in the fields of 
scientific research, that constitutes the most cogent 
argument for our gratitude and further support. 
We are reminded that its chemical laboratory, 
opened in the College in 1828, was one of the 
earliest places in England w^hero chemistry was 
systematically taught. In that department Sir 
William Ramsay, follow^ing a lino of distinguished 
predecessors—Edward Turner, Thomas Graham, 
A. W. Williamson—did fundamental w^ork on the 
gases argon, neon, and helium, and from it wont 
forth many a young chemist trained by him and 
eager to follow in his footsteps. Biology, like 
chemistry, was almost unknown as a subject of 
university study until University College began 
teaching it, and systematic medical education 
based upon scientific principles, carried out in a 
hospital built for medical purposes, w^as equally 
a novelty Prof. Sharpey introduced the teaching 
of histology as a branch of physiology, and two of 
his pupils, Sir,Michael Foster and Sir John Burden 
Sanderson, carried his methods to Cambridge and 
Oxford. The department for “ Engineering and 
the Application of Mechanical Means to the Arts,” 
which figures in the first programme of studies, 
did not immediately materialise, but later on a 
chair of engineering was instituted which was 
held successively by Profs. Vignoles, Hodgkinson, 
Fleeming Jenkin, and Alexander Kennedy Here, 
too, the College blazed a trail that has been followed 
by the other universities. 

In short, the College is justified in claiming that 
it has played no small part in that progress of 
science to which is largely due the great trans¬ 
formation in the religious, the political, the social, 
and educational aspects of our national life which 
has taken place in the past hundred years. Nor 
should we forget that the College was a pioneer in 
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giving the advantages ef higher education to 
women, in estahliHlniig a complete university 
school of fine art, and in introducing tlu'. teaching 
ot librariansliip and phonidics 

As the circles of its iidluence have widimed a-nd 
the fame of its teaching has spread, the (lollego 
has attracted more and more students, including 
many from far distant lands In tlie past twenty- 
live years tins growth has been rapid—from 1098 
to 3228. Though the fees have been raised the 
increase in the fee income is but a fraction of the 
increase of expenditure entailed, and the College 
must look for fresh sources of revenue. T1 k‘- 
Centenary Appeal asks for £520,000, including 
£235,000 for endowment of chairs, of which 
seventeen are at present without endowment, and 
seventeen others are inadequately endow^ed. Up 
to June 18 the appeal had brought subscriptions 
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amounting to £117,410, including £13,000 con¬ 
tributed hy pa.sl and pr(\s(ml^ si»udent.s, and n grant 
of £25,000 hy tfu' IvockchVIhu' hoiindaiion formidow- 
immt of ih<^ l)(‘partm(‘nlr of Pharmacology, whWv 
on rhuu^ 23, tlu^ lirst^ (hiy of i!u‘ (M4ci)ra4/ionH, 
appciared a^n annonnc(micnt in t-lu‘ 77‘/acs of a. 
lurther gift, of £93,178 from tlu' same houndaf-ion, 
supplementary to tlie gift, of 1921, for ilu^ Depnrt.- 
monts of Anatomy and Idiysiology 

Of good omen for the fut.nri‘of tb(^ (^)lleg(' is l-he 
purdiase by the Umvorvsiiy of London of <4(‘V(m 
and a half acres of laiul in its immediate^ vicinity. 
This momentous tninsa.ction, made possihh' by a 
gift of £100,000 from tlu^ flocladclha houndal-ion 
and a Covernment grant, of £125,000, syn(‘hronis(\s 
a.us})K*iously waih l.he (‘ont(mai*y c(4(4)ra,tions, and 
suggests vistas of furtluu’ progiHsss for tlu' (dlh‘g(‘ 
not less glorious t.lmn t.lnit. alnsuly a.(‘hi(W(Ml. 


News and Views. 


There would appear to bo good ground for holawing 
that another sensational arc Ideological discovery has 
suffered the fate of many of its kind in tho past and 
has failed to stand the tost of examination by exports. 
The remarkable cliaraotor of the finds at Clozol, in 
which objects of neolithic culture akin to tho Ailgoan, 
inscriptions on clay tablets, and engravings of 
animals on pebbles wore found m association, aroused 
no little soopticism at tlie time of thoir discovi'ty ; 
but Dr. Salomon Roinach was c.ouvimK^d of tluui* 
aut.honticxty and, rolymg upon thoir ovidiaico, put. 
forward tho theory that a (U^g(m(U'a.to Magda.l(uuan 
culture had lasto(i so laio as 1000 3500 b.<’., wii.h 
the consocpionco that tho Magdaloiuan must b(^ ()la,(uul 
so low as 5000 B.c, Tho rosomblamH^ of tlu^ script 
on the tablets to that alleged to have boiui found in 
a Portuguese dolmen in 1891- was irnmcdiatdy 
apparent. It has boon stated that a <HmfesHion of 
forgery has appeared in Belgium, but confirrnai.ion 
of this is not yet to hand. In tho issue of Antiquity 
for June, Mr. Crawford gives in some detail tho results 
of an exammation of the objects thomselvoB, and 
subjects the circumstances of the find to a critical 
scrutiny based upon a personal inspection of the 
ground. He is persuaded that the objects in question 
are forgeries. His case is convincing ; all tho more 
so in that his opinion coincides with that of tho Abbe 
Breuil. 

Ik connexion wuth the centenary celebrations of 
University College, London, it will be remembered 
that George Grote, the distinguished histoi'iau 
and publicist, was in especial measure the early 
friend and counsellor of the College. He was hold¬ 
ing office as president at the date of his death in 
1871. It is worthy of recall that on July 7, 1803, 
eight years before Grote died, he communicated the 
following wishes: “I desire that after my decease 
my cranium shall be opened by the Professor of 
Anatomy in University College, London, or by some 
other competent anatomist. I desire that my bram 
shall he carefully weighed and examined, and that 
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th(^ wi'ight iih(‘r(‘()f slial! Ix^ comiuunH'al( m 1 to Pi*of. 
Bam, togoihor with au>^ othix’ pixMilianlii^s whirli 
may bo found, ospc^cially wIh4.1u‘I’ lh(‘ (*or(4K4lum is 
dofickait as coinpaiHnl with lh<^ (*orobrurn.’' Aftm* 
tho historiaids doix^ascs Brof. Sharpiy, liudiug that. 
Bain dosiriMl to ho indiovixi from pa.itiinjsdion m tt»o 
forogohig diroct.ions, (mirustiHl tho autopsy to Brof. 
John Marshall, vvJio pnhlislnsl a (l<'wo.ript ion of th(^ 
brain (with phot.ographa*. illustrations) in Jouriifd 
of Audlofiiy and Idij/Riofoyi/ (\ol. 27, 1893). It. vould 
b(^ of inhxH'st. to ksirn in whosi' hooping bram 
roinains. It. is not. at. Ihn'vorsity CoKogi^ 

The Lkxitriinty (Supply) Act, BJ2(b has lh<» 

hopes oi (lonsunuM'S for g<4.t.ing a <4i<nipor supf of 
ijiud.rioity in t.lii^ immculia(.<^ ful.uri^. A(‘t givt's 

facilitiivs for shutt.mg down all uiHM'onoinioal gonoral ing 
stations and (iuxd.ing and (ailargmg modtM*n works 
(xjui})pod witli tlu^ Ix'st. gtmorating pla.n(. ava.ilaJ)k‘. 

imnusliaio firohkans in oomu^vion with linuiM. 
mission and disirilmtion a.ro t.ht^ obtaining of way 
loaves and thc^ most (jeonomio. tntd.hods of laHH'ting 
overhead linos. Otu*(^ it is <5oncodtsl that, no Ia.iuf- 
owiKJi* shouki Jiavo a.n ahsolnio v<‘to t.o firoinad- 
trausmission liiKVs passing ovm* his propialy, it is 
highly desirable that thi^ present. asM.hod of obtaining 
way knaves should bo Hinj|)litkHl, It. is t.na^ that t.ho 
Boat Odioe is in a specially fa.vour(Hl fJoHit.ion amf 
has almost absolute powors to prm'cnt. its tol(?grnphs 
and tolephonOH being interfered wit h m*th<a’ by leakage 
or induction from powor-hnes, lait. it. ha.H nevi'r imod 
its powers unreasonably. Hitlierio, ekxd.rii^al de¬ 
velopment in Groat lintain has biHui based on coal 
coaservaiion, but tho heavy cost.s of tlu^ transmisHion 
linos makes it probable t.hat ‘ (capital ’ cumscHwatiou 
IB equally important. Wo t.hink tJiat by far the 
most promising method of reducing costs jh to utilises 
to’the utmost all tho plant in the station, '.Fo have 
the great bulk of tho maohmory lying idle for inost 
of the day is most unooonornioaL Homo method of 
storage must bo used and each machine run to tt.H 
full capacity. Periods of light load are a loss to every 
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undertaking. The moat promising method of fully 
utilising the plant in winter time is to have some 
low grade thermal storage system in consumer’s 
houses for hot water and room heating. Several 
systems for this purpose are being tried, and electrical 
engineers would do well to encourage them. Once 
they become general, considerable reductions in the 
price of electricity will be possible. 

It is highly desirable that nothing be done to 
detract from the beauty either of a town or of a 
countryside. Yet just as it is necessary for an 
individual to consider ways and means, so it is 
necessary for us to encourage industry even at the 
expense of detracting from the beauty of the land 
in which we live. Kailways, telegraph poles, coal¬ 
pits with their mountains of shale, and brick-fields, 
foj* example, have come to be regarded as necessary 
evils. Recently, in the Morning Post, the Countess 
Bathurst expressed apprehension lest the Electricity 
Bill lead to the disfigurement of beautiful parts of 
Great Britain by overhead electric mams. She says 
this has ah'eady hai3pened in Switzerland and Italy. 
The average visitor to the continent rarely complains 
of the unsightliness of the lattice towers supporting 
overhead wires or even of the open-air transformer 
substations. A few grumble when they see a row 
of lattice poles going over the shoulder of a mountain 
peak, but the inhabitants have got accustomed to it, | 
and, as a rule, regard it with pride. The Countess 
Bathurst suggests that the mams which form the ‘grid’ 
of the CJovernment scheme for Great Britain should be 
placed underground. But if this wore done, the 
tiansmission pressure would have to bo greatly 
reduced and the era of cheap electricity would bo 
in the distant future. It is cfiuto jiossiblo that when 
wo know moro about the causes which make high- 
pressure electricity break down insulating materials, 
electrical engineers may be able to construct cables 
to withstand the 135,000 volts which is the standard 
pressure that will be used. Seeing that many 
countries are competing for the world’s markets, it 
would be foolish to handicap even temporarily our 
industries merely for aesthetic considerations. The 
authorites responsible, however, should bear in mind 
that ‘ safety ’ is not the only consideration, and that 
the colours of the lattice poles and auxiliary devices 
should harmonise with their surroundings. 

A FLiOHT across the Beaufort Sea is now being 
planned by Mr. G. H. Wilkins. According to Science 
Service of Washington, he proposes shortly to leave 
Point Barrow, Alaska, and set a course for about 
lat. 84*^ N., long. 100° W., which should take him 
over the position of Peary’s reported Crocker Land. 
Thence he proposes to cross Ellesmere Island to Etah 
in Greenland. If the aeroplane is forced to descend 
on the way, the party hope to be able to return on 
foot, living on seals during the march. Even if all 
goes well, Mr. Wilkins points out that there may be 
considerable delay in his return owing to the poor 
communications with Etah and Ellesmere Island. 
Science Service also records a flight made by Mr. 
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Wilkins and Mr. B. Eielson from Point Barrow on 
Mar 29 of this year. On that occasion, with fuel 
for 1400 miles m calm weather, they proposed to fly 
600 miles north-west, then 200 miles south, and then 
back to Point Barrow, thus investigating the southern 
borders of the Beaufort Sea. Engine trouble caused 
a forced descent about 550 miles north-west of Point 
Barrow. A sounding of ‘ about three miles ’ indicated 
that he was north of the continental shelf. The 
exact position is not given. The flight was resumed, 
but a second forced landing soon had to be made. 
Eventually, by drifting with the ice and sledging, 
they retmmed to Point Barrow. Mr. Wilkins main,- 
tains that, contrary to the belief expressed by Capt. 
Amundsen and others, there are plenty of good 
landing places on polar pack. 

Recjeot acquisitions of the British Musemn (Natural 
History) include the following • The Zoological De¬ 
partment has received a pair of elephant tusks of 
almost record size, presented by the Government of 
Kenya Colony. These tusks, which weigh 168 lb and 
166 "^Ib and are 9 ft. 2J in, and 9 ft. 2^ m long 
respectively, were at the British Empire Exhibition, 
Wembley.' The Department is sharing with the 
Museum d’Histoire Naturelle, Paris, the specimens 
collected in French Indo-Chma by M. J. Delacour and 
Mr. Willoughby P. Lowe. The British Museum con¬ 
signment includes the rare carnivore Chrotogale. The 
most important purchase recently sanctioned by the 
Trustees is a large fossil amphibian obtained by Dr. 
B. Dunstan from hard sandstone of Triassic age near 
Sydney, N.S.W. The specimen, which is about 9 ft. 
long, is in the form of hollow moulds left after the 
decay of the bones. It will be possible to take plaster 
casts from these and to mount them as a skeleton, 
complete except for a few toe-bones. The specimen 
IS one of the roofed-skull labyrinthodonts and belongs 
to the grou]) Stereospondyla. Although fragments of 
fossils of this group have been known for more than 
a century, there is only one other specimen in which 
even a portion of the skeleton is associated with the 
skull, and that is at Stuttgart. During the last century 
the chalk-pits of CJiarlton, Northfleet, Lewes, and 
similar localities in Kent and Sussex, yielded some 
fossil starfishes, sea-urchins, and remains of fishes in 
an exceptional state of preservation. The late Mr. 
James Fox made a notable collection of such objects, 
and the Museum has now been able to obtain such 
specimens as it rec[uired. The Trustees have author¬ 
ised the x>urchase for the Department of Botany of 
the late Mr. F. W. Payne’s collection of 8000 micro¬ 
scope slides of diatoms. The slides are of special 
interest and value, because only one species is re])- 
resented on each. The diatoms are mounted whole 
and also with the frustules separated, and arranged in 
different ways so that a complete examination can be 
made. 

The discussion initiated by the Illuminating 
Engineering Society at the Stationers’ Hall on 
June 14, on the lighting of printing works, served a 
useful purpose in helping to make known the results 
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of the valuable investigation conducted by the com¬ 
mittee working under the Department for Scientific 
and Industrial Eesearch. Investigations tracing the 
influence of conditions on industrial output and 
efficiency require great care and patience, and the 
co-operation of the. industries concerned is essential 
m order that conclusions may he villmgly accepted. 
In this case the impartial nature of the Committee 
and the scientific standing of its members entitle its 
findings to respect, and the sympathetic co-operation 
of the Joint Industrial Council for the Printing 
Trades, the secretaries of which joined in the dis¬ 
cussion, has been most valuable. The chief conclusion 
so far arrived at—that an illumination of iho order 
of 20 foot-candles is necessary for full efficiency in 
typesetting by hand—is sufficiently striking Prob¬ 
ably few composing-rooms receive such a high il¬ 
lumination at present, and a considerable advance 
may now be anticipated. The conclusion is ]u*obably 
broadly applicable to other forms of fine work, and 
the lecturer, Mr. Weston, showed that ic is economic¬ 
ally justified. Numerous points in regard to the best 
form of lighting in composing-rooms {e,g, whether 
direct or mdirect, general or local, etc.) are still under 
discussion. From the proceedings at the meeting, it 
would appear that a combination of moderate general 
lighting with high local illumination provides the 
best solution, and this may apply to other exacting 
forms of work where high illuminations arc requii'od. 

Much sooner than was expected, some brief 
accounts of the great Kansu oarihijuako of May 
(May 22, Greenwich time) have been received {Times, 
June 21, 22, and 24), but it seems clear that th(\y j 
come from the outlying zones of damage, not from 
the central region. At Langchow, the capital of 
the province, two pagodas were destroyed, '’riio 
cities of Kanchow and Suhehow were only slightly 
damaged. So far as is yet known, the city of 
Liangchowfti, in the northern part of the }>rovinco, 
seems to have suffered most- There was an early 
shock at 4 a.m. (local time), followed at 5.30 a.m. 
by the principal shock that lasted two minutes and 
ruined half the city. In this district tlie telegraph 
lines were thrown down and many lives were lost. 

The famous Oxfordshire stone circle known as the 
Eollright Stones, with the outlying cromlech, “The 
I^hispering Knights,” has been on the market as 
part of the estate of Little Eollright Manor. Con¬ 
sidered by many archeologists to be older than 
Stonehenge, no ancient ‘ temple ’ is more daserving 
of the protection of the State, not only within the 
circuit of the 'unclimbabl© iron fence that closely 
surromds it, but also by the ^ preservation of a 
sufficient tract of open land all lound, that the 
locality may not he spoiled by the erection, as at 
Stonehenge, of distracting and unworthy buildings 
in the close vicinity of the monument." In “The 
Cult of the Circle Builders,” Mr. E. M. Nelson 
adopted a unit of length equal to 0 95 of the English 
foot as the unit employed by the builders of the 
Circle at Denber’s Pasture in Yorkshire and els©- 
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wheie The ihamehu’ of the Rolhight stones is 
exactly 100 of su(*li feels and the lay-out. of the 
outlying asso(‘iate<! stiones uppc'ars also to b(^ basiMl 
on (*eitain ])ro[>or(.ions, wlnc'li lUJ'ording to Mr. 
Nelson woie i*e}>rc'sented by tbe nuinl)i'i\s 3. 7, and 
an aneient value of tt. In any ease theri^ is no otluu' 
monument of the seion<*e of the British Bronze Age 
now extant in tho midland or eastern (‘onutu's than 
the Rollright circle 

TiinRothainstod Experimental Station, llarfiondim. 
Will have an mst.i ludivo exlnbit. at tho Royal Agri- 
cuH.ural Society’s Show wlnc'h o|)ens at Ni'wport- 
(Mon ) on July 5. The' cent ral poiiion of llu' ('\lnbu. 
illustrates iho dov^elopimMit of typers of (‘Xpm'inuait. at 
Hothamsted fr’om 1843 to the' presseait tnn(\ and it- 
sheiws by rneyins of a, prexasion se*ale^ t-liai reNults now 
e)f)tainoel in a singles yemr may be^ a, fmndr'<*d time's as 
valuable as an expeiinuoi/ e*arrieMl out. tweait^ N'enirs 
ago EffcM'ts e)f treyitnu'nti of diffeyeait plots for grtiss, 
mangolels, peiiat.eie^s, and swenle's are^ shown !>> aediial 
tnrve's and plants, and the spoennejis bring out. the' 
fact that, balances he^twe'eai the^ eliflerent dressings 
applieel to vaneius e*re)ps is of ('sseaitial importaneH'. 
On the biological side, e'ontrol we>rk is illust ratenl, 
suedi as parasites of earwigs to e'eanbat the' eairwig 
pest m Now Zemland, and investigatious t.o ken^p 
eleiwn blackberry, geirse, ragwort, and otbev injurious 
plants by meains eif inseediS. Re'Sult'S of reaM'ut. work 
of tho Bac.torioleigical Oe^partmeait. of RothainsteMl in 
conimxiein with tlu^ eailtivation eif hiean’iie^ are' also 
included in th<'> (exhibit, of the> Station. 

BionouY leH'turers at. agihailt-ural eeilk'gew and 
inst-it-ute^H, as we^ll as t.eMxehea'S in nira.l schejols wlien^ 
the^ eiurrieiulum ine'luele^s ehnneaitury eH*onomit^ biology 
or natairo study, will finel that a. new sewies of ' r<h<'f 
plaefuOH ’ or taliled/S, lately [int on tJa^ ma.rknts oflers 
an effec.iivo aiel in thei work of giving insljiu'lion e'on- 
(doming insexd posiH and fungeiul diMe'ases of farm 
(‘.rops Most of ifu’i tabk'its mejasure^ 12 in, liy 10 in, 
though Honm are larger. Against a hlae^k bae*kgroun<l 
there is moelellevl a raisexl or* relied’ rofireweaitatieai of 
a crop ])lant of tho farm suffening from a fungorl 
(liBoaso or attackeel by seuno woU-kneiwn inse*ct pest - 
iho whole being shown in naiural (jolonrs. FreH|ue^nt ly 
two, or even more, elisoascs of ilies same' plant ares 
representoet on a single placpu^, Tim models are^ we4l 
©xocutod, and they shoulel be) more ofToedive for edass 
demonsiratjon tlian eirelinary piedorial renpre^stuitatjoiw 
of the various posts. Accompanying ewery pla<fue is 
a description of tho pe^st the activities of whiedi are 
indicated, and of rocogniseHl methoels of control* writt.ea* 
by a member of iho staff of iho Royal Agnemltnrnl 
College, Cirencc'sicr. I’ho tablois have beuai prc^par'cd 
in (ffirmauy by tho Douischo IhKdibilddhwollschaft. 
of Munich, and are rofioriod to have 3 boem adopted 
at a number of agricultural oehmaiional inst.iiut.ions 
in ooniinental countnos. Wo understami that an 
English company is being formed to take up tho 
business of tho manufacture and sale of thoso, and 
other similar series of oduoaiiemal relief plmiuos, in 
Great Britian* 
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Under the Biiths and Deaths Registration Act, 
1926, which came into force on July 1, the registra¬ 
tion of still-births by the Registrars of Births and 
Deaths becomes obligatory. It has long been felt 
that the vital statistics of Great Britain have been 
deficient by non-registration of still-biiths. The 
Ministry of Health has issued leaflets (Circulars 
Hos. 802 and 802a), addressed to supervising authori¬ 
ties under the Midwives Acts and authorities carrying 
out maternity and child welfare schemes respectively, 
detailing the procedure under, and the jirmcipal 
provisions of, the new Act 

In his recently published presidential address to 
the Quekett Microscopical Club, Sir David Pram 
recalled the establishment in Ins first medical school 
in 1878 of laboratory classes in botany, zoology, and 
physiology, so that, with the class on histology, 
there were in two years of study four courses involving 
to a greater or less degree microscopic work. “We 
were assured on the authority of four earnest teachers 
that it was our duty to be able to use the microscope. 
. . . No liint, however, was ever given us that to 
work with the microscope may be a source of pleasure 
Little wonder that to some microscopic work appeared 
a disagreeable necessity , that to many it remained 
a matter of course ; and that to only a few was 
vouchsafed the privilege of penetrating the secret of 
the Quekett Club.” It is still unfoitunately the case 
that few students either in biology or in medicine 
have iionetratod this societ, but perhaps the hint 
that })loasure may bo found in work with the micro¬ 
scope IS as rarely given as m 1878. 

The president and council of the Royal Society 
have rocommondod Mr. Stanley Baldwin for election 
into the Society under the s])ccial statute which 
permits the election of persons who, in their opinion^ 
either have rendered conspicuous service to the cause 
of science or are such that their election would be of 
signal benefit to the Society. 

The Government of India has invited the Far 
Eastern Association of Tropical Medicine to hold its 
seventh Congress in India in 1927, and the Congress 
will open at Calcutta on Dec. 5. The jiresident is 
Major-General T, H. Symons, Director-General of the 
Indian Medical Service, and the general organising 
secretary, Lieut.-Col. J. Cunningham, I.M.S., from 
whom all information may be obtained at the Pasteur 
Institute of India, Kasauli, Punjab. 

We understand from A.S.L.I.B. (the Association 
of Special Libraries and Information Bureaux), 
38 Bloomsbury Square, London, W.C.l, that the 
“ Directory of Sources of Specialised Information,” 
which the Association is preparing under the editor¬ 
ship of Mr. G. F. Barwick, is approaching completion. 
Mr. Barwick would like especially to mfclude some 
more collections in the possession of private indi¬ 
viduals. 

At the Royal Statistical Society’s annual general 
meeting held on June 21, it was reported that the 
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number of fellows on the roll is now 1056, and shows 
a small inciease over last year. In the couise of the 
proceedings a projiosal was made that the existing 
letters, F S.S , denoting fellowship of the Society, 
should be changed so as to include an indication of 
the status of the Society as a Royal Society. The 
alteration was opposed on behalf of the Council, and 
after some discussion the motion w^as withdrawn. 
Viscount D’Abernon was elected president for a 
second year, and the other officers of the Society were 
also re-elected 

The Royal Photogi^aphic Society of Great Britain 
wall hold its seventy-second annual exhibition in 
September and October of this year. This is the most 
representative exhibition of photographic work m the 
w^orld, and comprises the recent achievements of 
photogi*aphy, both pure and applied. It is desired 
to make the Scientific and Technical Section as repre¬ 
sentative as possible, and with this end m view 
exhibits are invited, wffiich may comprise apparatus, 
models, prints, diagrams, transparencies, or any other 
form of record illustrating the apphoatioris of the 
photographic method to biology, botany, mineralogy, 
microscopy, geography, geology, spectroscop>', photo¬ 
metry, engineering, colorimetry, textiles, etc. Ex¬ 
hibits should be sent before Aug. 13, addressed to the 
Royal Photographic Society, 35 Russell Separe, 
W.C.l. All communications should be addressed to 
the honorary secretary of the Scientific and Technical 
Group, Olaf Bloch, 36, Russell Square, W.C.l. 

The issue of the Scientific American for May 
contains an account of the survey of a ]:)ortion of 
Alaska by moans of three all-metal aeroplanes of 
amphibian typo with 7 officers and 40 men from 
the United States Naval Air Station at San Diego, 
More than 40,000 square miles of ragged unex* 
plored country was surveyed, a fourth of the 
survey being completed in a fortnight. A lake nine 
miles long and four wide was discovered at an altitude 
of 1500 feet, and will be used to furnish 100,000 
electrical horse-power. Extensive forests of spruce, 
pme, and hemlock were also found, and a paper mill 
IS to be established m the neighbourhood. 

The Report of the Museum at Valletta, Malta, for 
1925-26, records the exploration of many archaeo¬ 
logical sites ; the handle of a neolithic clay vase 
representing a ram’s head is called by Prof. Zammit 
“ the most important find of the year.” The material 
illustrating local natural history, transferred from the 
University Museum m 1924, has now for the most 
part been placed provisionally on exhibition, and a 
summary catalogue of the constituent collections, as 
well as of recent accessions, is contributed to*the 
report by Mr. Despott and should prove useful. 

The. Section of Geodesy of the Geodetic and 
Geophysical Union has recently published No. 9 
of the Bulletin Giodeaique, in advance of the still 
unpublished Nos 7, 8. Its contents are partly in 
English, partly in French. Besides a useful biblio¬ 
graphy of recent publications, and an international 



24 


NATURE 


chromcle of geophysical organisation and work in 
various countries, it contains four articles of general 
interest The first is a reprint of Dutton’s address 
at Washington in 1889 on the contractional and 
isostatic hyxiotheses in physical geology. Two other 
articles deal with new geodetic measurements in 
Poland and France, while the last article describes 
a portable automatic tide gauge produced by the 
U S. Coast and Geodetic Survey. 

Applications are invited for the following appoint¬ 
ments, on or before the dates mentioned :—Research 
chemists and a research physicist at the Building 
Research Station, Garston, Watford—The Secretary, 
Department of Scientific and Industrial Research, 
16 Old Queen Street, S.W.l (July 11). A lecturer in 
the zoology department of King’s College, London— 
The Secretary, King’s College, Strand, W.(\2 (July 
12). A secretary and treasurer of the Rowott 
Research Institute—The Secretary, Rowett Research 
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Institute,Bucksbiirn, Aberdeen (Inly 12). Abachu'io*- 
legist m connexion with the Dairying RescMirch 
Division of the Ministry of Agriculiuix) for Northerrs 
Troland—The Secretary, Mmisijy of Agruniliuix^ for 
Northern Ireland, Wellington Place, Bellast (July 15). 
An assistant lecturer m geology in the University of 
ManchoKstoi —The Rogistrai', University, Maudiesti'r 
(July 16). An evening lecturer m philosophy and 
logic at Birkbock College—-The Secretary, Birkbeck 
College, Fetter Lane, E.C.4 (July 16). An assistant 
m the department of economics of the South-UastiUTi 
Agricultural College, Wye, Kent—The Principal, 
South-Bastorn Agricultural College, Wye, Kiaii*. A 
half-time donionstrator and half-tinu^ rcs(au‘ch«assist.ant 
familiar with X-ray apparatus and its use in crystal¬ 
lography, and a research assistant familiar with th(5 
chemistry and physics of photosynthesis, in th(^ 
department of physics of the University ol Toront-o 
—Prof, J. (1. McLennan, Athoiueuin Club, Pall 
Mali, S,W.L 


Our Astronomical Column. 


Comet Pons-Winnecice. — Recent observations, 
both visual and photograjihic, indicate a very definite 
central condensation, 10''' m diameter or less, per¬ 
mitting accurate measures to be made. According 
to usual views of comets, this indicates a well- 
defined meteoric cluster, not exceeding 250 miles in 
diameter. It is rather a puzzle bow they have 
maintained this compact regular formation through 
at least 108 years, m view of repeated largo perturba¬ 
tions by Jupiter, It suggests that some force oilier 
than gravitation 'may help to keep the constituents 
together. 

The comet was seen with the naked oyo on several 
occasions by those who know exactly whore t.o look 
for it; it could bo seen in the toloscopo before the 
close of twilight. Since its distance is only about a 
quarter of that of Eros in 1981, it should bo possible 
to derive a good value of the solar parallax, provided 
that nearly simultaneous observations are available 
fipm the southern hemisphere The distance on the 
night of June 26-27 was about 3,600,000 miles. 
According to a bulletin dated June 4, Issued by 
Science Service of Washington, there is only one 
case known of a nearer approach of a comet to the ^ 
earth. That is the comet 1770 I, knowrf as Lexell’s, 
which passed within 1,400,000 miles of the earth 
on July 1, 1770. Its coma then appeared 2J-° in 
diameter (Chambers, “ Story of the Comets,”"'p. 87). 

The motion of comet Pons-Winneoke was so rapid 
that on a photograph with the Greenwich Astro- 
graphic taken about on June 23, with 3 minutes 
exposure, it appeared as a narrow faint trail more 
than a millimetre long. 

The Gbeax Peeseib Showeb oe Meteobs.-— Mr. 
W, F. Denning writes; ^‘This important stream 
commences at the end of June or beginning of July. 
It is desirable to ascertam the dates when the first 
and last members of the display are visible. From 
a discussion of thousands of recorded paths, between 
about June 21 and Sept. 10,1 think that the limiting 
dates are June 25 and Sept. 5, a period of 72 days. 
Rut m consequence of the many feeble contemporary 
syst^s m play with radiants in the same region, of 
the heavens, it is difficult to decide with absolute 
safety on the exact period oyer which true Perseids 
continue to fall. It would be a good plan to arrange 
simultaneous watches by a number of trustworthy 
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observers Meteors doubly observed yiekl radiants 
which are not affectotl with the same doubts as an 
object seen by one observer only. A meteor may b(^ 
directed from the radiant of the Perseids and 
belong to anoilior centre, whereas inultipli^ ro(*on!s 
of the same object must give tlio correct radiant if 
the data are ac<‘.urately recorded. 

”The return of the Perseids this year placi* 

amid bright moonlight.. The moteoVs, however, are 
often so bright and a.bundant on Aug. 11 and 12 
that they well repay watching even wlion tlu' moon 
is present.,” 

The Speotroiieliosooce. — An artichi l>y Lei^ 
McCrtui in tlu^ Hclent>i/lo Atnerivan for March givi^s 
an illustrated description of Prof. Hake’s specluo- 
helioscope, whicli aecomplishes visually the same 
work that the spectroholiograph does photographically 
(see also Nature, July 3, 1926, Supfu p» 1), It- is 
not ossontially new ; the earliest spcctroHcopic oh- 
sorvations of the solar promincnceH wem mtwk^ 
visually, and the method of tho oscillating slit, which 
is the main feature of Prof, llale’ji insirunumt., was 
tried in those days. But long experience has so 
greatly improved all the accessories that the method 
is now much more effective. 

The article points out tho many advaniagew ofUlio 
visual over the photographic method ; photo¬ 
graph can only catch a particular aspect, wlic^i^eas 
the visual method, like a cmoma film, shows the 
progress of events. Its action is morocapid than t-he 
photograph ; further, it can pick out the r<»giouH of 
the sun where interesting dovolopmonts ar(^ in progress, 
and follow them through their different stagi^s. 

Another advantage is that eruptions occur whicli 
change the wave-length of tho lino owing to Doppler 
effect. A record of those would bo lost on the 
photograph, but can be obtained visually, since there 
18 a device for altering tho position of the slit. 
Knowledge has already been gained in this way re¬ 
garding the nature of the whirling motion i hat 
occurs round sunspots. It is hoped to OBtablish 
more accurately the relation between solar onqiiionH 
and magnetic storms on tHo earth. 

Prof. Rale is trying to produce a simpler and 
cheaper form of the instrument, and hofies that it 
may lead to a more general and continuous watcdi 
, on the sun for detecting outbursts. 
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Research Items. 


Celts fkom Knole Park, Sevenoaks.—^M r. 
J. P. T. Biirchell contributes to Man for June a 
further note on the unorthodox association of polished 
celts and stemmed and barbed arrowheads from 
Knole Park. The celts, which have thin butts and 
pointed oval section, according to the Scandinavian 
chronology should belong to the pre-Dolmen period, 
but in England they have been found, as at Bexley 
Heath, in association with celts having a thin butt 
and square sides, and must be considered as having 
survived well into the Dolmen period. The celt with 
thick butt characteristic of the second Dolmen period 
in Scandinavia was not adopted in England. At Seamer 
Moor, Yorkshire, celts with thin butt and pointed 
oval section were found with expanding edges and 
mcurved sides, together with kite-shaped arrowheads- 
fn the passage graves of Scandinavia occur narrow- 
bladed diggers, shaft-hole axes with expanding cutting 
edges and incurved sides, together with hollow-based 
arrowheads. It is suggested that some of the arte¬ 
facts of the passage-grave period in Scandinavia and 
Britain are copies in flint of existing metal types of 
more southern lands The last period of Britain, the 
third phase of the Dolmen cult, is deflnitely of the 
Bronze Age, though the use of the metal is still 
deferred in Scandinavia. The Eoiole Park settlement, 
with its stemmed and barbed arrowheads typical of 
the seneohthic period, cannot be much earlier than the 
times of the round barrows. The celts indicate that 
the settlement was occupied by descendants of the 
pre-Dolmen period and that they were under the 
influence of an ahen race. 

Vertical Distribution of Marine Macro- 
PLANKTON. —“In a flfth paper on this subject {Jour, 
Marine Biol, Assoc , vol 14, No. 3, 1927, pp 557-608) 
dealing with the catches of a stramm rmg-trawl, 
Mr. F. S. Russell gives particulars regarding the 
animals other than young flsh, which have already been 
(lealt with. The hauls wore made at serial depths 
during the daylight at intervals between April and 
August 1926 and give a valuable series of records for 
many imtiortant plankton species. In general, Mr. 
Russell flnds that most species have an optimum level 
m the water m which they live in the daytime, though 
this may vary according to weather and other con¬ 
ditions m ways not yet fully understood. 

pHtLiPPiNE Hydroids. —The late Prof. C. C. Nutting 
reports (U.>S Nat.Mus,Bull. 100,1927) on the hydroids 
collected by the U.S. Fisheries steamer Albatross in 
the Philippine region. Hydroids were taken at 58 
of the 575 dredging stations reported for that cruise, 
which does not indicate an extraordinarily rich 
hydroid fauna. The collection represents 10 families, 
27 genera, and 54 species, and affords many new records 
of species not hitherto found in the Philippine region. 
Prof. Nutting remarks on the relative scarcity of 
gymnoblastic forms, there being but three species 
belonging to this group, and one of these, the giant 
tubularid Branchiocerianthus ^mperator, was dredged 
outside the Philippine area in Japanese waters. 
Twenty-six species, almost one - half of the total, 
belong to the family Plumularidse. The author adds 
some remarks on the recent multiplication of names 
and the breaking up of old genera by Stechow, which 
tend in his opinion to confuse the situation, and he 
expresses his own preference for a conservative course 
m nomenclature. 

Hybridisation and Variability.— ‘ New Lights 
on Evolution’ is the title of an address by Prof. 
E. (J. Jeffrey {8c%ence, May 13, p, 458), the burden of 
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which is an exposition of his well-known view that 
polymorphic genera of plants and animals are all 
hybrids. While formerly holding that livbuds were 
of no significance for evolution, he now appears to 
have adopted Lotsy’s view that natural hybridisation 
IS the only cause of variability. With all the ardour 
of a convert, he even maintains that Drosophila 
melanogaster is of hybrid origin, notwithstanding the 
abundant contrary evidence. The widespread occur¬ 
rence of hybridism in flowering plants is recognised 
by many, but probably few would venture to see in 
it the sole effective cause of variation Similarly, the 
author believes previous crossing to be the cause of 
parthenogenesis, but he omits to consider Artemia 
scdina and its tetraploid parthenogenetic variety in 
this connexion. 

Tanaodon : A NEW Pelecypod Genus —A most 
remarkable jDelecypod from the Middle Devonian of 
China has just been described by Mr. Edwin Kirk 
{Proc, U,S, Nat, Mits , vol. 70, art, 12). Externally 
it somewhat resembles Megalodon, and the author 
places it m the Megalodontidap. The hinge, however, 
IS strikingly different from that of any hitherto- 
known bivalve. The teeth form a senes of elongate 
ndges disposed fan-wise, radiating from the umbo, 
and it is difficult to distribute them satisfactorily 
into cardinal and lateral. The author considers that 
eight may be reckoned as cardinal and tliree (or 
more) as posterior lateral. His figure shows thirteen 
of these ridges m all. Another interesting feature of 
the shell is the very prominent external umbono- 
liostero-ventral ridge, which at its point of origin 
at the umbones is raised into a sharp keel but becomes 
less and less pi eminent as it passes outwards. It 
reminds one of the similar keel in Hemicardium. 

Gravity Survey of Kwanto. —The recent issue 
(No. 2) of voL 4 of the Japanese Journal of Astroyhomy 
and Geophysics is wholly devoted to a report of a 
gravity survey, using an Eotvos variometer, of the 
Kwanto district, which suffered a great earthquake on 
Sept. 1, 1923. The district has since been investi¬ 
gated along many lines of geophysical reseai’ch : land 
and hydrographic surveys have shown that the 
vertical displacements of the bottom of the Bay of 
Sagami, resulting from the earthquake, are more than 
a hundred times those of the land. In the jiresent 
gravity survey, by N. Kumagai, 76 points were occu¬ 
pied, and the observations are carefully discussed and 
corrected for various sources of error, though farther 
corrections are to be embodied in a later report. 
Unfortunately, few gravity observations dating from 
before the earthquake are available for the district, 
so that the observations of the present survey cannot 
be used to infer changes of density distribution 
resulting from the earthquake. 

Positive Thermions. —The May number of the 
Journal of the Franklin Institute contains an account 
by Dr. C. H. Kunsman of the ‘ iron catalyst ’ source 
of positive ions of the alkali and alkahne earth 
metals. Its great advantage is that the mixture from 
which the ions are produced can be mounted on a 
filament and used in a high vacuum. The source is, 
moreover, steady and not readily exhausted, whereas 
most of the older methods of producmg positive ions 
either required the presence of gas or gave an emission 
which fell off rapidly with time. Dr. Kunsman has 
been able to show that the temperature variation of 
both the positive ion current and the electron current 
from a given specimen is in accord with the Richardson 
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equation, and that- the energy needed to remove a 
positive ion from the surface is consistently less than 
that required by an electron. It seems probable that 
metal diffuses to the surface in much the same way as 
thorium does m the lieat treatment of a thoriated 
filament. The ions have been analysed at Princeton 
by means of the mass spectrograph and have been 
shown to be singly charged atoms, and they have 
already been applied m the same laboratory to the 
study of the secondary emission of electrons when 
metal plates which have been thoroughly freed from 
gas are bombarded with positive ions. 

The Binning of Cihboh Disulphide. —It has 
been shown by A. G. White that the addition of small 
quantities of the vapours of ether, benzene, acetone, 
and acetaldehyde to mixtures of carbon disulphide 
and air causes a pronounced contraction in the range 
of flame propagation, especially at the lower limit. 
The results of further work on *this subject are pub¬ 
lished in the Journal of the Chemical Society for April 
1927. The present results are in general agreement 
with former work, and indicate that the added sub¬ 
stance appears to act m three ways . (1) it alters the 
thermal constants of the mixture ; (2) it alters the 
percentage of oxygen m the mixture , (3) it produces 
a specific catalytic effect. Of these, the catalytic 
effect is the most important and varies enormously 
from substance to substance. The order of efficacy 
of certain substances in preventing the propagation of 
flame at the limit in mixtures of carbon disulphide and 
air given by White differs from that found by Dixon. 

Decomposition of Coal. —Technical Paper No 16 
on fuel research (London • H.M. Stationery Office. 
9d. net) leeoi’ds observations by J. G. King and H. K. 
Willgress, of the Fuel JResearch Station, on t-ho 
“ Primary Decomposition of Coal ” The tomporaturos 
of initial* decomposition of fuels were found to range 
from 180'^ C. for peat to 215^-245° (t for bituminous 
coals. For these coals the ternporat-uro of initial 
decom])osition appeared to increase wii.h decrease in 
carbon content, and t-o increase with increasing oxygon 
content. The evolution of moisture is a gradual 
process, ])ut the first acceleration of moisture evolution 
coincides with the appearance of oil vapour. The 
temperatures observed are somewhat lower than those 
recorded by x>revious workers, and deserve considera¬ 
tion in connexion with all processes or researches 
involving heat treatment of coal in the region of 200°- 
300° C., in which the possibility of chemical change 
must never be overlooked. 

Dopes and Detonations. —The second report on 
dopes and detonations (Aeronautical Kesearch Com¬ 
mittee : Reports and Memoranda, No. 1062 (E 23). 
London: H.M* Stationery Office, 1927 1^. 3d. net) 

has recently been published. The investigation which 
the report describes has included an experimental and 
theoretical study of low temperature oxidation of 
liquid fuels in air, in conjimction with engine experi¬ 
ments to determine the relationship between detona¬ 
tion and observed chemical action. The conclusion 
drawn from the experiments is that detonation in 
paraffin fuels and ether is due to the accumulation of 
peroxides m the nuclear drops during rapid compres¬ 
sion. These drops ignite simultaneously' when the 
detonation temperature of the peroxide is reached. 
The amount of peroxide formed would not in itself 
be sufficient to cause the deto^iation observed, but 
acts as a primer by simultaneous ignition of the 
nuclear drops. The metallic dopes act by reducing the 
peroxides as fast as they can be formed, and preventing 
their accumulation, thus delaying the ignition of the 
drops. 
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' Haveg ’—In the ChernJeer-Zeiturig for May 11 
there is an account of the use of ‘ Haveg,’ an artificial 
losinous material like bakehte, for the manixfaoturo of 
large pieces of chemical ap})aratus without the use of 
an iron-core or other reinforcement. Vessels can bo 
constructed in one piece and without seams, U[) to 
2 6 metres in diameter The thickness of the walls 
varies from 10 mm. to 40 mm., and the vessels can 
withstand sudden alterations m temper attire up to 
130° C. Since the specific gravity lies between 1 6 
and 1 8, the apjiaratus can be handled easily ; more¬ 
over, br*eakages can be repaired inexpensively. During 
the haidenmg process the rosin shiinks considerably, 
so that some difficulty is experienced during manu¬ 
facture, if it IS desired to combine it witlr metal. 
This difficulty has been overcome by constructing the 
inner vessel ot perforated sheet metal, the perforations 
of which become filled witli the resin, whicli when 
hard forms knobs or studs serving to bind the outer 
casing to the inn or one. 

Radiologkal Acparatus —The latest (1927) 
edition of Messrs Newton and Wright’s catalogue of 
apparatus for radiology describes m a brief but (piite 
adet(uate way the various ty[)os of apfiaratus they 
make for ladio-diagnostic, racho-tlierapoiitic and 
X-ray research purposos. ''riio (closed circuit f-rans- 
foimer has been developed for many years by this 
firm, and they are now able to build these maidimos 
for 250 kilovolts rectified three-phase outpui-, giving 
practically continuous high-tension current without 
the introduction of condonsors. Oonsiderablo promi¬ 
nence IS given among the ilhisti’ations to the typi^s of 
‘ Metalix ’ tubes which are now available for medical 
and other purposos. This f-ubo is, wo undiu'si-and, 
becoming largely used in medical work, its handiness 
of form being a gi’oat loaturc in its favour. 

Blfatrode Hteam Generators. The irnportauci^ 
of having a uniform load on an ol<H*>tri<i powiu'-st-aifion 
is well known to oloctik^al ongineors. II t-lun’i^ is a 
largo demand for a short period (wcay day, tlu^ station 
must have sufficient plant to carry over the pi^ak load, 
and this moans that a number of macliinos an^ lying 
idle during nearly all the day, and so tlu^ ovorhoatI cost-s 
arc large compared with the nwonuo Fngineia'S do 
their utmost, therefore, to secure a Icwol load. For 
example, they often supply energy at a much cluuxpi^r 
rate (luring tlio night when the demand is small. To 
take advantage of this, electrode boiler's are sometimes 
used which store the electrical energy delivered during 
the cheap period of sup])ly as heat, either by hoaf.ing 
water or converting it into steam. In th(^ Bulletin 
for March of the Oerlikon Co. of Zurich, there is 
a description of electrode steam gonomiorH for ohvdvw 
pressures vdiTying between 3000 volts and 8000 voH-s. 
One of the hospitals in Basle obtains steam and hot 
water for the kitchen and the laundry in tliis way. 
Two similar boilers each for 1000 kilowatt, (iOOO volts, 
have boon ordeied for an installation in Groat Britain. 
In Switzerland, where sometimes only a hmil-iMl 
amount of electric power obtained from* watiala/lls is 
available, it is a boon to use these dovic*(>i and so 
eliminate chimneys and srhoko and avoid the rnKiossity 
of coal storage loom. The cost of maintenance (if 
these electrode steam generators is very small. The 
equipment works as a star connected plant, with thc^ 
boiler itself acting as the neutral point. It is there¬ 
fore safe to have m a building. Tests on a high- 
tension boiler for 1200 kilowatts and 6400 volts hav('> 
shown that the efficiency of the boiler can be as high 
m 98 per cent. We think that these electrode sfccjam 
generators can m many cases be advantageously 
used. 
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The Influence of Water in Physical Change. 


P ROF H. E. ARMSTRONO has long insisted on the 
view that chemical action is a species of reveised 
electrolysis and that an electrolyte, generally water 
in terrestrial systems, is a sine qua non for chemical 
action. Whether we should regaid modifications m 
the ‘molecular ’ weights of a Ik pud, alteiation m the 
' constants ’ of the Van der Waal’s ecpiation of state 
for a vapour or gas, change m the surface tension 
or vapour pressure of a licpiid, all due to associa¬ 
tion or dissociation, as caused by the operation of 
physical or chemical change, might be debated by 
the purist 

At least three different tyjies of union can readily 
be recognised , such as the'^cluster of jiolar molecules 
round charged ions, the association of molecules 
■which are either dipolar or possess poles of a highei 
ordei, and thirdly, the definite electrovalent bond in 
which one or more electrons have been definitely 
transferred from the orbit of one atom to another , 
chemical union is certainly not restricted to the thir-cl 
class In the second there appear to be all graduations 
in stiength ot union between polar molecules with 
increasing mutual distortion of the valence electron 
orbits and consecpient alteration in the electric 
moments of the molecules The enoimous chemical 
reactivity of charged ions as well as the infiiionc <5 of 
water on chemical reactions indicates that water may 
function not only as an electrolyte but also m virtu© 
of the fact that it consists of molecules of high 
electric moment; the latter may promote, as observed 
by Sir J. J Thomson, the formation of clusters or 
addition compounds m reaction, and also render more 
polar, and m conse([uenco more reactive, the molecules 
■clustered m the primary addition compound 

Similar conclusions as to the necessity of stages in 
compound formation may be drawn from a considera¬ 
tion of the phenomenon of adsor})tion as well as the 
•energies of ‘ catalysed ’ and non-catalysed reactions. 
It IS clear that such compound formation included m 
the term ‘ association ’ is not necessarily an electro¬ 
lytic process as generally understood, for in at any 
rate sim}>le systems it is no more than the clustering 
of polar molecules around an ion, and, m somewhat 
more complicated eases, the effect of mutual attraction 
of molecules definite elootric moments 

being either dipolar or ])olar of a higher order 8iiGh 
considerations involve inclusion of both mutual and 
interaction of ions and of polar molecules each ])0S- 
sessing finite electric moments, as wall as of reactions 


involving tw^o electrodes and an electrolyte, m our 
system ot cliemical reaction mechanism 

The delivery and publication of the presidential 
address to the Chemica] Society on Mar. 24, by 
Prof H B. Bakoi’, re[)resents this further stage in the 
experimental development ot the idea associated with 
the action of water m chemical change (“* Experiments 
on Molecular Association,’Voar Chem.Soc (April),949; 
1927). Since the president was one of the first to 
investigate experimentally the functions of water in 
chemical change in gas reactions, so it is only to be 
anticipated that he would be the first to investigate 
its functions in physico-chemical changes involved in 
molecular association 

Prof Baker has shown that all the hcpiids which he 
has examined may be regarded as analogous to an 
associable gas sucli as nitrogen dioxide, association 
increasing with decrease m ternj^eiature. The position 
of offuilibnum m licjuids is thus influenced by altera¬ 
tion in temper-ature, and the rate of attainment of the 
new ecfuilibiium is greatly affected by the presence of 
catalysts, of which water is one of the most important. 
The necessity for some type of catalyst is clear when 
the thermal energies involved are considered. Thus 
the mean thermal energy at 0° C of a molecule is some 
0 035 volt, the piocess of disintegration of a binary 
complex of two hydrogen molecules reepures only 
some 0 01 volt, but for vaporisation of liquids such 
as li<iuid bromine, benzene, orwater, energies equivalent 
to O'3 to 0 5 volt are recpiired Hydrogen complexes 
evidently would be rapidly broken u]) by thermal 
agitation alone at orclmary temperatures, but the 
destruction of com}ilexes m those liquids, although 
possible by thermal agitation, will evidently proceed 
at a slow rate m the absence of a catalyst necessarily 
polar in character. 

The existence of such complexes in solution and the 
gradual transformation of one type into another has 
been amply demonsia*at©d by Prof. Baker m numerous 
exiieriments which have been considerably oxtondod 
111 this address. Ho has shown, mter aha, by vapour 
pressure and surface tension measurements, tliat the 
rate of attainment of oipiilibniun is affected not only 
by water but also by solid catalysts such as charcoal, 
liiatinum black, and ihoria. Jf these catalysts were 
actually as dry as the liquids employed, we note again 
further evidence m the firocess of adsorption for the 
otieraidon of forces causing reaction in the absence of 
water. Eeic! K. Rideae. 


Archaeology in Greece. 


I F this issue of the “Annual of the British School at 
Athens ” belies its name by covering two yearly 
sessions, it is nevertheless true to its pre-War tradi¬ 
tion both in the interest of its contents and the 
dignity of its appealance. First in importance must 
be placed the report of the excavations of two seasons, 
1924 and 1925, at Sparta, In both years the main 
work was concentrated on the site of the theatre, 
where considerable portions of the stage and orchestra 
have been cleared and trials made m the cavea. This 
section of the work is described by the Director of the 
School, Mr. A. M. Woodward : the most interesting 
part of his description is that which deals with the 
scenae frons and the difficult problems connected with 
it. He shows that the cavea is a Roman construction, 
probably of Augustan age, doubtless on the site of an 
earlier and much smaller theatre. The evidence for 

^ “The Annual of the British School at Athens/’ !No. 26, Sessions 
1923-24,1924-25. Pp. vili-1-392 4 22 plates (London: Macmillan and 
Co., Ltd., n.d.) 63s. net. 
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the date of the stage-buildings is less clear, for remains 
of several periods exist, the earliest of which may 
possibly be earlier than Augustus. The inscriptions 
from this site, fully published here by Mr. Woodward, 
are both long anti important, for the marble facing- 
blocks of the* east parodos-wall of the theatre at its 
west end literally formed a single inscribed moauifient. 

The other portion of the site attacked was the 
Acropolis, more particularly the area between the 
Hieron of Athena Chalkioikos and the retaining wall 
of the cavea of the theatre. Here a mixed deposit of 
various dates was cleared which yielded some of the 
best finds made during the excavations. The most 
important are the remains of a marble statue, slightly 
larger than life size, of a bearded warrior wearing a 
helmet with cheek-pieces decorated each with a 
ram’s head. The arms are lost, but otherwise the 
statu© IS complete to the waist The section in which 
Mr. Woodward dates this statue to about 480-470 b.c* 
and seeks to demonstrate that the subject is no other 
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than the hero of Thermopylte, is among the most 
interesting in the volume. 

Messrs. Casson and Heiirtley write on the excava¬ 
tions which the British School has for several years 
past been conducting in the mounds of Macedonia. 
The former describes a burial moimcl at Chauchitsa 
with numerous interments of the iron age, beginning 
about 1150-1100 B.C., and the latter classifies and 
describes pottery picked up on mounds m western 
Macedonia and west Ohalcidice. 

It is a far cry from these prehistoric finds to the 
Finlay Library,' some of the contents of which are 
described by William Miller in an article which is very 
attractive reading. The other contents of the volume 
well indicate how wide is the range of the School’s 
activities and those of its students, past and present. 
Mr. Lawrence wiites on Hellenistic sculpture from 
Rhodes, and Miss Lamb on stamped pithos fragments 
in the collection of the School, mostly from Melos. 
Mr. Tillyard discusses the difficult problem of the 
signature or Marti/na in the Byzantine modes and its 
relation to the cadence ; Mr. Seltrnan deals with the 
early cult of Eros in Athens and its repiesentation in 
art, and Mr. Tod makes an invaluable contribution to 
Lacoman epigraphy by giving a list (with references) 
of inscriptions omitted from the Corpus, or pub¬ 
lished since its appearance, and by supplementing its 
bibliographies. 


University and Educational Intelligence. 

Bibmingham. —The degree of D.Sc. in chemistry 
has been awarded to the following : John Alfred 
Valentine Butler, for numerous papers on “ Studios 
in Heterogenous Equilibria ” ; and Harold Archibald 
Scarborough, for papers on ^ “ Saponification and 
Properties of Mixed Solvents.” 

Lonbok.—S ir William Beveridge has boon ro-oh^cted 
vice-chancellor for tlio year 1927-28. 

The title of emeritus professor of anatomy^ in the 
University has been conferred on Prof. Edward 
Barolay-Smith as from the end of the session 1926-27, 
when he retires from the University chair of anatomy 
tenable at King’s College. 

The following doctorates have been conferred: 
U.Sc. in Chemistry on Mr. F. H. McDowall (Uni¬ 
versity College), for a thesis entitled “ Constituents of 
Myoporum Icetnm Forst (The "Ngaio’)”; Mr, I. R. 
McHaffie (Univei'sity College), for a thesis entitled 

The Effect of the Presence of an Indifferent Gas 
on the Concentration and Activity of a, Vapour in 
Equilibrium with a condensed Phase or System of 
Condensed Phases ” ; Mr. S. 0* Rawhng (University 
College), for a thesis entitled “The Sensitivity of 
Photographic Emulsions ” ; and Mr. F. Tattersfield 
(Rothamsted Experimental Station), for a thesis 
entitled “ The Relationship between the Chemical 
Constitution of Organic Compounds and their Toxicity 
to Insects ” ; D.Sc. in Geology on Mr. S. W. Wool¬ 
dridge (Fang’s College), for a thesis entitled “ Con¬ 
tributions to the Study of the Structure, Stratigraphy, 
and Geo-morphology of the London Basin ” ; D.Sc. 
(Engmeenng), on Mr. Bernard Hague (Imperial 
College—City and Guilds College), for a thesis entitled 
“ Studies in the Theory of the Magnetic Field in 
Dynamo-Electnc Machinery”; D.Sc. in Physics on 
Mr. J, W, T. Walsh, for a thesis entitled “ The Theory 
of Luminescence in Radioactive Luminous Com¬ 
pound,” and other papers. 

A Umversity postgraduate travelling studentship 
has been awarded to Dr. R. Purcell (Imperial College 
Science and Technology—^Royal College of Science), 
W’ho proposes to carry on chemical research at the 
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University of Amsterdam under Prof. A. Smits, and 
to visit German universities. 

The purchase for the sum of £525,000 of the Blooms¬ 
bury site by the University from the Duke of Bedford 
has been completed. The site, meludlng roads, com¬ 
prises about 11J acres, bounded by Montague Place, 
Malet Street, (tordon Scpiare, Woburn Scjuaro, Upper 
Montague Street, and Russell Square. £400,000 has 
been provided by the donation from the Rockefeller 
Foundation and £125,000 is derived from a Siiocial 
Government Giant m respect of improved] accom¬ 
modation for the LTmversity. 


During the celebrations at Louvain on Juno 28 
and 29 to commemorate the five hundredth anniver¬ 
sary of the foundation of the University, the honoritKy 
degree of D Sc. was confoirod on Prof. E. G. CViker,^^ 
professor ot civil and mechanical engineering, Uni¬ 
versity of London, University College. 

A VACATION course for open-air work in geography, 
regional survey, geology, botany, and sketedung will 
be held in Snowdonia on Aug. 19-Sept. 2. The 
centre will be Llanberis, and excursions to selected 
parts of Snowdonia will provide training in all 
branches of open-air work. Further ])articulars may 
be obtained by sending a stamped addressed onvelojie 
to Mr. Valentino Davis, Ohoshiro Oouuty Training 
College, Crewe. 

The Royal Commissioners for the Exhibition of 
1851 have made the following appointments to Senior 
Studentships for 1927, the recommending bodies being 
indicated in brackets after the names • Mr. R. 0. 
Blackio (University of Liverpool), for research in 
geology, Miss P. A. Hicks (University (Jolk^ge of 
South Wales and Monmouthshire), for rosoarch in 
botany ; Mr. R. Hill, for research in bio-ehoniistry, 
Mr. D. 0. Rose, for rosoarch m physics, and Mr. 
L. H. Thomas, for research in thoorotajal (>hysi(^B 
(University of Cambridge); Dr E. if. Williams (Uni¬ 
versity College of Swansea and the Victoria University 
of Manchester), for research in physic^s. 

Post-War depreciation lu iho value of available 
funds has been keenly felt by i-hoso responsible for 
important libraries The initial cost of books has 
largely increased, and the cost of binding has been 
more than doubled. Siudi expenditure, essential jf 
the institution is to bo up-to-date, presents thoroforo 
a difficult problem; and in a library such as that of 
University College, London (which ranks in point of 
size third among the libraries of London and fifUi 
among the university libraries of tho Empire), tlie 
problem takes on a very serious aspect. Already the 
University Grants Committee has indicated tho in¬ 
adequacy of present library provision (see also Nature, 
May 21, p. 733). So insufficient arc the availabJo 
funds at University College that a capital fund of 
£24,000 is being sought. Without it tho uselulness of 
the library will be seriously impaired, not only by 
lack of means for purchase and binding, but also 
because of the difficulty of printing subject (catalogues 
and other aids which are almost indisponsalile to the 
scholar. It is to bo noted, too, that £7000 was 
recently expended on structural alterations to tho 
Science Library, which is also absorbing part of a 
special grant of £10,000 for its completion. While 
the libraries are arranged primarily to moot the needs 
of staff and students, it should not be forgotten that 
they are available for all genuine students who make 
application, and that members of the British Associa¬ 
tion and of the Geologists’ Association, whoso hbrarios 
form part of the Science Library, have tho riglit to 
use that Library. All interested are invited to 
oo-operate in providing the required sum of £24,000. 
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Calendar of Discovery and Invention. 

July 3 , 1769 .—Arkwright’s famous patent for 

spinning by rollers was taken out on July 3, 1769, 
a few months after Watt’s still more famous patent 
on the separate condenser for steam engines. A 
barber by trade, Arkwright became interested in the 
cotton - spmmng problem in 1766 when thirty-five 
years of age, and his first machine was exhibited in 
the old Grammar School at Preston two years later 
His machine of 1769 is preserved in the Science 
Museum, South Kensington There are four rollers 
m pairs, the top rollers being covered with leather, 
while the lower rollers are fluted, the several pairs 
being weighted to ensure contact. His roller drawing 
prmciple exists to-day. 

July 4 , 1840 .—The first steam vessel to carry the 
mails between England and America, and the first 
vessel of the famous Cunard Steamship Company, 
the s.s. Bntannia, sailed from Liverpool on her 
maiden voyage on July 4, 1840, and reached Boston 
m 14 days 8 hours. She was built of wood and driven 
by paddles, and could accommodate 115 passengers 

July 5 , 1639 .—The incident related of Galileo 
watching the lamps swinging m Pisa Cathedral dates 
back to 1582. Many years afterwards, on July 5, 
1639, in a letter he suggested the use of a swinging 
pendulum for astronomical purposes, and about the 
same time an arrangement was devised and set out 
on a drawing, for driving a pendulum by weights. 

July 6 , 1787 .—On July 14, 1787, John Wilkinson, 
the famous Shropshire ironmaster, wrote: “ Yesterday 
week my iron boat was launched It answers all my 
expectations and it has convinced the unbelievers 
who were 999 111 1000 It will bo a nine days’ wonder, 
and then be like Columbus’s egg ” This iron canal 
barge, the first of all iron boats, was followed by 
several others, but iron as a constructive material 
did not come into general use for half a century. 

July 7 , 1879 .—Among the most im]ioriant observa¬ 
tories of the Far East are those of Zikawei, near 
Shanghai, and Manila, founded by the Society of 
Jesus, which alone among the great religious orders 
has been famous for its scientific work. Tiie Manila 
observatory was first situated at Ateneo, and then at 
Emilia, and was founded in 1865 by Father Faura, 
S.J , who after some years of meteorological work, 
on July 7, 1879, predicted that a typhoon would pass 
over North Luzon The event justified his warning. 
This was the first time that the existence, duration, 
and course of a typhoon had been predicted in the 
Far East. Father Faura’s subsequent work proved 
so valuable that the merchants subscribed for its 
contmuance, and with the connexion of Manila and 
Hong Kong by submarme cable came the beginning 
of the system of weather forecasts which has proved 
such an immense boon to shipping in the China Seas. 

July 8 , 1814 .^—One of the visitors to Pans soon 
after the fall of Napoleon was Edward Stanley, 
Bishop of Norwich, who, writing to his wife on July 8 , 
1814, gave an interesting account of his visit to the 
Jardin des Plantes, where “everything is arranged 
m such order that it is almost impossible to see it 
without feeling a love of science ; here the miner¬ 
alogist, geologist, naturalist, and entomologist may 
each pursue his favourite studies unmolested- Here, 
as everywhere else, the utmost liberality is shown 
to all, but to Englishmen particularly, your country 
IS your passport.” 

July 9 , 1908 .—Following up the methods of Sir 
James Dewar, Kamerlingh Onnes, of the University 
of Leyden, liquefied helium, the only remaining gas 
that had not been coerced into that state, on July 9, 
1908. E. C. S, 
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Societies and Academies. 

Loxdon. 

Royal Society, Juno 23. —J C McLennan and J. H. 
McLeod . On the wave-length of the green auroral 
line m the oxygen spectrum. In 1925, McLennan and 
Shrum found a line in the spectrum of highly purified 
oxygen of wave-length X 5577-35±0-15, and provi¬ 
sionally identified it with the green auroral line. 
Reinvestigation with a Fabry-Perot interferometer 
now determines the wave-length of this line as 
5577-341 ± 9 004 Babcock’s value for the wave¬ 
length of the auroral line being 5577 350^ 0*005, 
there would thus seem to be no doubt as to the 
identity of the lines Apparently oxygen as well as 
nitrogen is present in those regions of the upper 
atmosphere whence the auroral light is ti’ansmitted. 

A. Caress and E K. Rideal : The combination of 
nitrogen and hydrogen activated by electrons. A 
study of the combination of nitrogen and hydrogen 
to form ammonia in a triode valve has been made. 
Hydrogen atoms iormod by thermal dissociation at a 
hot tungsten emitter combine with nitrogen at plat¬ 
inum and nickel surfaces to form ammonia. Hydrogen 
atoms excited by collision with ca 13-volt electrons 
leact with molecular nitrogen in the gas phase to 
form ammonia. In the absonco of hydrogen atoms 
(by using a mixed barium calcium oxide emitter) no 
ammonia is observed until a voltage of 17 volts is 
attained, and a further rise in rate of formation occurs 
at 23 volts. These two rises are attributed to the 
chemical leactivity of N^^* and N^\ Ammonia seems 
to be produced by interaction of Na’^ and N+ with 
liydrogon to form primarily excited hydrogen atoms. 
The olectron-efficienciy of ammonia-formation from 
nitrogen ions is at least one ammonia molecule pro¬ 
duced for the passage of four electrons ; in the case 
of excited hydrogen atoms the efficiency apjioars to 
be even higher. 

J. F. Lehmann and J. H. Osgood . The total 
ionisation duo to the absorption in air of slow cathode 
rays Electrons ejected from a hot timgston filament 
were accelerated to an anode, by a potential difference 
of 200 up to 1000 volts and a portion jiassecl through 
a carbon capillary into an ionisation cliamber. The 
electron current entering the chamber, and the positive 
ion current due to the absorption of these electrons, 
were measured alternately. Ratio of ionisation cur¬ 
rent to electron current gave average ionisation per 
electron. Using an electron beam of given initial 
energy, ionisation per electron is approximately pro¬ 
portional to pressure of absorbing air, provided this 
pressure was less than a certain ‘ critical pressure.’ 
For greater pressures, ionisation per electron was 
constant. The magnitude of the critical pressure was 
determined by the initial energy of the electron beam. 
Ratio of ionisation current to electron current, at 
pressures greater than critical pressure, represents 
average total ionisation due to complete absorption 
of an electron. This is directly proportional to initial 
energy of electron, and the ratio, initial energy of 
electrons/average total ionisation per electron, gave 
average energy expenditure associated with the forma¬ 
tion of a pair of ions. This average per ion pair was 
45 electron-volts, whereas the ionisation potential of 
air is 17 volts. 

J. F. Lehmann . The absorption of slow cathode 
rays in various gases A homogeneous beam of elec¬ 
trons of definite initial energy was introduced into an 
ionisation chamber. For complete absorption of the 
electron beam the average ionisation per electron was 
directly proportional to the energy of the electrons, 
the constant of proportionality varying markedly 
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from gas to gas. The ratio, initial energy of electron/ 
average ionisation per electron for complete absor])- 
tion, determined the average energy expenditure 
associated with the formation of a pair of ions. This 
ranged from 31 electron-volts per ion pair in helium 
to 45 electron-volts per ion pair in air, nitrogen, and 
carbon dioxide. The efficiency of ionisation as defined 
by the ratio, ionisation potential/avorage energy ex¬ 
pended per ion pair, was, m helium 0-78, argon 0 46, 
hydrogen 0 43, nitrogen 0 38, and carbon dioxide 0*32. 
Thus much of the initial energy of the electron was 
expended by processes other than separating the 
molecule into positive and negative ion. 

W. T. Astbury . A simple radioactive method for 
the photographic measurements of the integrated 
intensity of X-ray spectra A simple photometric 
arrangement is described in which the negative is 
replaced by a carbon ])rint and the measurements are 
carried out by means of a-rays and an a-ray electro¬ 
scope. This radioactivity photometer has been ap¬ 
plied to the investigation of the intensity distribution 
m X-ray crystal photographs. As a preliminary test 
the apparatus was used to find the intensity ratio, 
QuKal In X-ray photographs of the (muscovite) 
mica cleavage plane it was found that, 1st order • 
2nd order 3rd order = 66 : 31 • 100, and that the 
intensity ratio is 6*2 The apparatus can give a curve 
showing a relation between X-ray intensity and a-ray 
intensity which is very approximately linear through 
the origin. 

O. W. Richardson and F, S. Robertson . The 
emission of soft X-rays by different elements. The 
photoelectric activity of soft X-rays generated by 
electron impact on 14 different elements is measurod. 
The soft X-ray yield under given conditions of electron 
excitation is a periodic function of tiie atomic member 
of the anticathodc element. 

F. V. Appleton and J. Ratchffe : On the nature of 
wireless signal variations (1). Two methods oi 
measuring the angle of incidonco of downcoming 
wireless waves, botli involving iihotographic regist.ra- 
tion, are described. The first utilises the ordinary 
night-time signal variations and can bo (nnployod in 
connexion with any steady transmitting station, ft 
only yields useful results if the natural signal varia¬ 
tions are small. The second requires a controlled 
wave-length change at the transmitter, but may be 
used even when "the natural signal variations are 
large. The mean values of the angle of incidence for 
the periods immediately following sunset and preced¬ 
ing sunrise show a close agreement, and lead to an 
effective height of 90-100 km. for the atmospheric 
deflecting layer. There is a diurnal variation m the 
height of the ionised layer : it is higher in the middle 
of the night than duimg the simset and sunrise 
periods Comparatively rapid fluctuations have been 
observed in the angle of incidence of downcoming 
waves. Such fluctuations are considered as being 
due to * reflection ’ at different points on a layer the 
mean height of which is sensibly constant. 

E. V. Appleton and J Ratcliffe : On the nature of 
wireless signal variations (2). Experiments were 
carried out on the nature of the variations of down¬ 
coming wireless waves responsible for nocturnal 
signal variations. A receiving assembly which is a 
combination of a loop and vertical aerial eliminates 
the eflects of the ground waves at the receiving 
station. Large variations in intensity of downcoming 
waves are found. For wave-lengths of about 400 m. 
aud distances of about 80 miles, fading is chiefly due 
to changes m the intensity of the downcoming waves, 
variations in the phase relation between ground and 
sky waves are a secondary cause of fading. Changes 
m the angle of incidence or polarisation of the down- 
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coming wave arc not responsible in any very marked 
degree for signal variations Tho downcoming ray 
has electric vectors both in, and at right angles to, 
tho plane ol propagation ; similar intensity variations 
are found in both those vectors. 

L H. Martin : Tho elficiency of iv~sorios emission 
by Ji-iomscd atoms. The iv-sories fluorescent radia¬ 
tions have boon excited m dilates of iron, mekel, 
copper, and zinc by beams of exciting X-rays (\ —0*6 
A U. X limits), and the efficiency of K omission 
determined by an ionisation method The efficiency 
of K omission is also deduced for selenium, bromine, 
and iodine, from some early measurements by Barkla 
and Beatty Tho following values have been found 
for the iC-senes quantum transfomiation cooffieient, 
i.c. the number of quanta of X-sonos radiation omitted 
per iC-iomsed atom Fo (26) 0*29, Xi (28) 0*34, 
Cu (29) 0 40, Zn (30) 0 46, So (34) 0 68, Br (35) 0 68, 

I (53) 0 88 'Idio low values for this cooffieient are 
explained in tho hypothesis that m some conditifi^ifH-**' 
as yet undetorrmnod, the excited K radiation does 
not escape from tho atom, but is ' internally absorbed ’ 
m tho outer electron shells, giving rise to high-si)oed 
photo-electrons. It is found experimentally fiiat tho 
probability of X-sones omission as o})poso(l f.o its 
mtornal absorption is independent ol the frocjueney 
of the exciting radiation. The Zv-c(iiantum trans¬ 
formation coefficient is a function of atomic number, 
and such that it seems probable that similar laws, 
relating probability of absorption to atomic number 
and wave-length, hold in cases of ' normal ’ and 
‘ mtornal ’ absorption. 

Geological Society, May 25.—F S. Wallis : The Old 
Red Sandstone of tho Bristol district. Alf.hough the 
total thickness of those do})()sits is now estimated a,t- 
3000 foot, tJio faunal contents give evulon(‘-o of t-h(\ 
firosonco of beds of Ui>por Old Red Sandstom^ age^ 
only, and no apparent, uimmforiniiy in the stirat^a or 
minoralogical linmk has been det/ect(^d. tVery gruda- 
l-ion of deposit/ between t/ho following typew <*an 
found ; CWrso- and fino-grainod, sandstoiu^s, con¬ 
glomeratic saiulstonos, silt.stonos, (|uai't/zi(/es, corn- 
stones, pure lirnesteiuvs, and c.ongloinoratos, l^ruc 
marls and shales are absimt. The mati^nal was din’iviMl 
from a ])ro-Oambrian massif consist/ing of giUM'sses, 
mica- and (|iiart/Z-schists with abundant ((uartrZ augtai 
and volcanic or intrusive rocks, togot-hor with a 
sedimentary series of arenaceous and calcareous 
(largely silicified) typos, This source was sit.uat/iMl 
north-west of Bristol, and its rocks wore similar t/O 
those of the Mona Gorniilox, and especially to t/ho 
Gwna Beds of that formation It is not, however, 
necessary to postulate that tho material came from 
the Anglesey of the present day. Tho sediments w(u*e 
transported by a groat river, which, flowing through a 
country affected by heavy seasonal or spasmodiij 
rainfalls, finally reached the sea hy a broad didta in 
the neighbourhood of tho Bristol distinct. Lagoons 
also formed imjiortant physiographicial foa.t/ur(vs nc^ar 
tho coast 

SHEFm^UD. 

Society of Glass Technology, May 18. —(j W. 
Morey and X. L. Bowen : The decomposition of glass 
by water at high temperatures and pressures. ITio 
glasses were heated with water in steel bombs for 
about 20 hours. The bomb was thon cooled and tho 
product examined. For optical glasses tho amount 
of attack was greatest with a light barium crown, and 
least with the very dense barium crowns, which wore 
remarkably resistant. Of commercial glasses, Jona 
I combustion tubing withstood tho action of water 
i best, whilst the failure of Pyrox glass was outstanding. 
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At lower temperatures Pyrex glass was exceedmgly 
good, but at the higher temperatures of the experi¬ 
ments the boric oxide was completely extracted. The 
^ crystals obtained with Pyrex glass at 325° C, were 
unknown.—Gr. Gehlhoff and M. Thomas : The brittle¬ 
ness of opal glass. A dense opal glass contaming much 
fluorine was used, the opacity being increased by the 
addition of zinc oxide. At a temperature of about 
1040° C. discontinuous changes take place At high 
temperatures the glass is clear ; m cooling down, 
crystals of a uniform and small size of gram are 
precipitated The glass kept below the devitrification 
temperature already contains (owing to its having 
stood longer) bigger crystals. On further cooling 
down, in conformity with the law of the yet undefined 
constitution diagram, small crystals are precipitated, 
whereas the* existing big ones still grew. Thus opal 
glasses must necessarily be worked above the tempera¬ 
ture where precipitation of crystals causes opacity 
brittleness results if they are worked below that 
temperature.—Francis Redfern, jun. The new 
British 15-arm automatic suction bottle machine 
There are approximately 40 tons of moving parts 
mounted on the stationary element and the whole 
machine weighs about 60 tons It will revolve up to 
speeds of between 6 and 7 revolutions a minute, and 
IS electrically controlled. A week’s production of 
merchantable reputed quart bottles is estimated at 
2800 gross. The machme can be produced in three 
sizes, 6 units, 10 units, and 15 units. 

Pabis. 

Academy of Sciences, May 23.—^A. Lacroix : The 
meteoric iron of the oasis of Tamentit in the Tociat. 
This meteorite has been removed to Pans. Its date 
—oT fall was about 1400, and it is of interest as being 
the oldest meteoric iron known It is poor in nickel 
and belongs structurally to the ataxite group.—L. 
Lecornu ; The equipartitionof energy —C Sauvageau 
The gametophyte of Nercia fiUJonms —Charles Nicolle 
and Charles Anderson The comparative study of 
some recurrent virus, pathogenic to man.—Gaston 
Julia • A class of polynomials —G. Cerf : A pro])orty 
of invariance of the group of contact transformations 
and the transformations of certain partial differential 
equations of the second order with n independent 
variables.—Corps A new explanation of the nega¬ 

tive result of the Michelson-Morley experiment.— 
W. Arkadiew: Sounds due to the magnetisation ot 
iron.—C. Gutton and Mme. J. Mihul The per¬ 
meability of iron at high frequencies. The experi¬ 
ments described lead to conclusions in agreement with 
those of Laville. For wave-lengths varying between 
8 and 25 metres, no variations in the permeability of 
iron could be proved analogous to the variations of 
the dielectric constant m the neighbourhood of ab¬ 
sorption bands.—P. Bo vis : Absorption spectra and 
pleochroism of iodine and of herepathite, bohd iodine 
possesses a large absorption band with maximum 
density at wave-length 0*255 yti—JE. Darmois : The 
rotatory power of the tartaric ion. A study of the 
effects of the presence of neutral salts in the tartrate 
solutions on the rotatory power. In these solutions 
sodium tartrate undergoes varied modifications in 
rotatory power , both the magnitude and sign of [a] 
are changed If it is assumed that these modifica¬ 
tions are of a physical nature, it would appear to be 
very improbable that a single explanation can cover 
all the cases.—^R. de Mallemann : The calculation of 
the rotatory power of a system of molecules or 
anisotropic atoms Application to quartz,—^Mlle. C. 
Chamie : The grouping of atoms of radioactive ele¬ 
ments in mercury. In mercury the radioactive sub- 
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stances examined (radium, thorium, actinium, polo¬ 
nium) do not appear to dissociate into individual 
atoms, but are distributed into small groups of atoms, 
which show by their photographic effect the a-particles 
they emit —P Maurice Vezes The calculation of 
ionic equilibria —Mile. Germaine Cauquil * Viscosity 
and geometrical isomerism Derivatives of cyclo- 
pentanol and cyclohexanol have been examined from 
the point of view of the viscosity of the cis and trans 
isomers and the latter have been found to possess 
higher viscosities than the former Similar differences 
would appear to exist in the cis and trans dichlorethyl- 
enes but the increase is not so marked.—J. Cournot 
and E. Perot Some special cementations of alu¬ 
minium and of duralmin after a double electrolytic 
deposit Researches made from the point of view of 
the protection of aluminium and light alloys from 
the corrosive action of sea water —^]\Ime. Ramart- 
Lucas and M Fasal : Contribution to the study of 
the pyrrohdones The 5-methyl-3.3-dialkylpyrroh- 
dones, treated with sodium amide and alkyl halide, 
react m the lactam form and give JV-alkyl deriva¬ 
tives —J Bougault: An example of ether-oxide of 
a ketone hydrate Benzalphenylethylsuccimo and 
benzyl]ihenylothylmaleic acids.—R. Cornubert Study 
of the action of sodium amide on cyclohexanone.— 
F. Blondel . Tlie geological nature of the south-east 
ot Indo-Ohma —E. Bruet The discovery of the upper 
Pliocene in the valley of Aujon.—Jean Piveteau : 
Some fossil fishes from the north of Madagascar. 
One of the specimens collected by Waterlot m the 
Ambibole region belongs to the genus Acentrophorus, 
previously only found in the upper Permian in Eng¬ 
land. A discussion of the Madagascar form shows it 
to approach the species A. varians and A. glaphyrus — 
Em. Perrot and Raymond-Hamet: The Yage, a plant 
used as a stimulant by the Indians of the Amazon 
region of tho equator and of Colombia. The plant 
appears to be Bnnisteria Caapi, and the active prin¬ 
ciple IS an alkaloid, telopathino The poisonous dose 
for animals (pigeon, guinoa-]>ig, dog) is 200 mgm. per 
kilogram, and its local anaesthetic action resembles 
that of cocaine.—Louis Ldger. The nature and 
evolution of the ‘ siihorules ’ described lu Ichthyo- 
phonus, a parasite of the trout, — Huguenard and 
A. Magnan An accelerograxdi permitting tho direct 
measurement of the accelerations of a bird in flight. 
—^M. and Mme A. Chauchard: Quantitative re¬ 
searches on the excitability of the apparatus of taste 
in man.—Jean Roche and Mme, Eugenio Siegler-Soru : 
The respiration %n vitro of the blood of various 
homeotherm animals—-Milo. M. L. Verner . The 
transitory cephalic organs of the fry of A car a ietra- 
merus —^Jules Barrois : The medusoid stage of Velleles. 
—Stelys : The physiological origin of cancer. The 
geophysics of a pathogenic medium. Outline of a 
universal causality. 

Geneva. 

Society of Physics and Natural History, April 2L— 
L. Duparc: The tectonic of tho Tonkin coal basin. 
The strata of this basin, hitherto generally attributed 
to the Devonian, are Permo-Triassic. From this 
follow important modifications of the tectonic inter¬ 
pretations of this basin, the coal of which, sometimes 
m very thick seams, is of Triassic age.—W. H. 
Schopfer : The refractive index of the cysticerio fluid 
and its variations. This index is 1*3358 for the 
internal fluid and 1 *3430 for the external fluid. This 
index gives interestmg indications on the approximate 
content of the fluid in proteins.— G. Tiercy: The 
effective temperatures of the giant stars. Applying 
the formula of Saha corrected for the constant, the 
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author obtains for the stars of the spectral type 
S'e* A5, Bs ; 

Giant stars: Mj 2200 °, K, 2900°, O 5 3800°, F. 5000°, 
As 9200°. 

Dwarf stars: M4000°, K 6 4300°, G. 6600°, EjSSOO®, 
As 11,500°, Bs 14,500°. 


Official Publications Received. 

iiRITISH. 

Department ot iloology, Unneisity Collt'ge of Wales, Aber>st\\ylli 
Keport on Manne and Fresh Water liuestigationa (New Senes 2, Years 
endnig 3Cth June i»i‘j*4, and both Jime 19*5 ) Ip 7b (Aherjst-wytli 


United States Department of Aguculture. Department Bulletin No, 
1487* A Study m Hyperpaiasitism, with paiticular reference to the 
Parasites of Apantelas mlaimediL^ (Ratzebuig) By C P W Muese- 
bock and S M Dohanian. Pp. 3b (Washington, D.C : Goveunnont 
Printing Office ) 10 cents 


OA'l’Ar.OGlTKH 

Constable Books, 1027. (Hummei edition) Pp 24. (London* Con¬ 
stable and Co , Ltd ) 

Iinpoitant Woiks on Natural History and Science, published piiorto 
1800 (Catalogue 1.50.) 41 (London : Dulau and Co , Ltd ) 

Pine and Applied Aits, First editions, Moihun Piesses (No 437 ) 
Pp. 20 (Cambridge Bowes and Bowes ) 


Diary of Societies, 


Southern Rhodesia. Report of the Director, Geological Survey, foi 
the Year 1926 Pp 11 (Salisbury Go\eminent Punter ) 

Pidceedmgs of the Society for PsKhical Re.seaich Part 102, Vol sr, 
437-.J13 (London Francis Edwards) 45 hd net 
Hull Museum Piihlicalion.s No, 124 Wilberforce Hou.se, its History 
and Collections. Bj 1 Sheppard, New edition Pp 88-f 30 plates is. 
No US Record of Additions Edited by T Sheppard Pp. is-p;) 
« roikshire Silver Tokens, etc, m the Hull Miisoum 

ByT Siieppaid Pp 32. (HiilJ ) 

The Journal of the Central Bmoaiifoi Animal Hnshandiyaud DaiiwiiiK 
in India. Vol 1, Part J, April Pp vi-|-59+5 plates. (Caienua 
Goveinment of India Central Pnbhcation Branch ) JO annas 
Aeronautical Research CommiUeo Repoits and Memoranda No 10b5 
(Ae 247): Prelmniiary E\periments on Two-Dimensional Flow roimd 
Bodie-, rnomng through a Stationary BTnid. By Prof. B Melvill Jones 
W fe Farren and Flight-LieuUC E W Lockjer (A 1 b Photographic 
11.—T. 2350 ) Pp 12+16 plates (London H.M, .Stationery 
Omee.) Is. ed net 

Gypsy Lore Society Monographs. No. 4 * The Position of Romani in 
Quariteh’Ttd )^^ (London: Bernard 

T Royal Society of Edinburgh Vol. 55, Part 2, No 

14: The Igneous and Metamorphic Hhstory of Cromar, Deeside, Aber¬ 
deenshire By Dr H H Read. Pp. 317 353 (Edinburgh Robert 
Grant and Son, London. Whlhams and Norgate, Ltd.) 4s. bd 
British Museum (Natural lii.story) Picture Postcards Set C20. 
British Game Bird.s, Serms No. 2. 5 card.s in colour Is (liondon * 
British Museum (Nathral History)) ' 

Procpeding.s of the Geologists’ Association Edited by A K Wells 

L15 203 (London: Edward Stanfoid, 
Ltd ) 5s. ’ 

Diamond Jubilee of the Confederation of Canada: Sixty Years of 
Canahau ProKress, 1867-11127. Pp. vm+l08. (London. ITinU Com- 
rmssioner for Canada.) 10 cents. ^ 


.S’JT’PRDAF, Jitr,Y 2, 

Institution of Municipal and County Enginkisrs (Noitn«Westeui 
District Meeting) (at Town Hall, St Anne’s on Sea), at 10.30 a m 

JhivsioLocacAL Society (m Physiological Laboratory, Oxford), at 1 — 

F Buchanan A Method for recording the Actioii-Cuiient ol a Single 
Spot of Skeletal Muscle without iripii uig any other S])Ot —F R. B’ra.ser, 

J B .S Haldane, R niltoii, and G 0 Linder A Study of the Arterial ^ 
Blood in Ammonium Chloride Aeidohis —Dr E. D Adrian and Rachel 
Matthews . The Interaction ol Retinal Neuiones - RioL J Mellanby 
Tne Digestion and Ahsoiption ol Eat —Deinonstiatu ns —Appaiafns 
for investigating Radiant Hi'ating and il,s Etleeis, hi I’rol H M 
Vernon and M I) Vernon.—Some Changes rn the Tissues diiniig 
Attempted Acelimaiis.ition to Alteralions m (L-Pi('ssnre in the Air, 
by J A Camphell.—Mt‘iho<l of studying CUiaUd Kpitliehiim ol 
Tiachea, by Dr Leonard Hill 

Royal Society of Mldk’Ine (Disease in Children Heefaoii) (Piovineial 
Meetirig.it Royal Alexandra HospiUl for Hick Children, Dyke Road 
Brighton) 


MONDAY, July 4. 

Royal Society of Edinburgh, at 4.80.—Sir Josc'ph Larmor* The Gra^.p 
of Mind on Nature. The J.imeB Scott Prize will be presented to Sir 
Josei>h Lainior 

Royal Institution, at 5.—CJoneral Meeting. 

Society of Chemical Industry (Annual General Meeting) (in Edm 
burgh). 


TUESDAY, July 5. 

Royal Society op Medioink, at 5 —Annual General Meeting. 

Society of Chemical Industry (Annual General Meeting) (m Kdin- 
hurgh) 


WEDNESDAY, JULY (!. 


Foreign. 

Geof^siske PublikaHjoner iitgitt av det Norske Videnskaps-Akademi 
Oslo. Vol 6, No. 2: Photogrammefnsche Bestinimung dor Ilobe voi 
irisierenden Wolken (Ihirlmiitteiwolkeii) am 80 Dewmber 1920 Voi 
A/S )^L50kr ^ l^rpggers Boktrykker 

Ico l^atrol Service in the Nortl 

Atlantic Ocean, Season of 1926. Pp v+127. (Washington dp 
G overnment Printing Office.) ^ ^ twasnin^ton, D.C. 

Vol 8, Ko 

Ann! "bv^H B r^k°“ >n the Coastal Waters oil'Bergen, Mirch: 

DepartmCTt of theiinteijor Bureau of Education, Bulletin. 1927 
k™J? ■ Boards and Poundations, loat-SO. By Henry II 

Bwm. Pp. 12 . (Washington. D C. Gor eminent Printing OflTcO f 

Smithsonian MisceUaneons Collections. Vol 78, No 8 • The Plora m 

m?) Wca™o°! 

PiiKLi ^4 D.C.: Smithsonian Institution ) 

Na T (let Danske Meteondogiske Institut. Meddelel&er 

V w t Meteorological Problems ii: Thi Energy of t o Winds Bt 
SmJll- 'KJabenhavn- G E. C (fid.) 

S«”7v-T“-=- s:'s. 

Vol the Dudley Herbarium of Stanford University. 

PvVLdyife, 7* pi‘‘»tributional Catalogue of the Lupines of Orenon 

?o?d‘'ttsS|?rfs“f ■ Univer.+y CaW.?'S; 

wa Terrestrial Electric Observatory of Fernando Sanford 

No^!“ 5”teeIa1in^n^n?Vt?li’“’^^ Anthropological Senes, VoL 17. 



irrnnLT /V * ^ . *. rortery from Truiillo Bv Prof A ) 

^ebaJogical EYpeditiok' 

withaccompanymVpaS Ppm fcSomeriowaT^ 
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Hooiety of Ohumical Induhtky (Annual Qmmral Mooting) (m Edin¬ 
burgh). 

THURSDAY, Jur.Y 7. 

Hooiety op Ohemk'al Industry (Annual General Mnetinr) (In Edin¬ 
burgh). 

FRIDAY, July 8. 

Society op Ciiismioal Industry (Annual General Meeting) (in Ed in- 
burgh) 






British Myuoiaxiioal Society (Phytopathelogical Meeting) (at the 
Research Station, Ea.st Mailing, Kent), at 11.80—R. G. Hatton* 
General Account of the Slataon and its Activities.—At 12.—Deinon- 
stiation of Reversion in Black Currants, by Mr Hatton and Mr. 
Amos —At i 80 —Dr. H, Worinald . Brief Outline of the Pathological 
Problems under Investigation at East Mailing —1 45 to 3 45 —Tour of 
Eghani Field and Great Bast Field, and Examinatiion of Hpocimeii.s, 
Cultures, etc , in the Laboratory. Features of pathological interest 
include examples of ‘ Dio back' in Plum Trees, various RasplnuTy 
Disoasea, Walnut Bactenosis, Hpraying Experiments against Raspberry 

Anthracnose, and Apple Hpray mg Experiments, etc_At 4 30 —General 

Discussion. 


CONFERENCE. 

June SO to July 2 

National Association for the Prevention or* Tuiikroulosih (at 
British Medical Association House, a’avistoek Htiuare, W.C.l) 
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Science in Non-Self-Governing' 
Dependencies. 

/ 1 OVERNORS and other official representatives 
VX of the non-self-goveriiiiig dependencies of 
the Crown, recently gathered together at the 
Colonial Office Conference, devoted no little 
attention to a consideration of the function of 
scientific research in the development of the 
territories for which they are responsible, and the 
means by which this research is to be promoted. 
The outcome of their deliberations is the report on 
Colonial Scientific and Research Services which 
they approved and adopted on May 27, and is now 
available to the public in the pubhshed proceedings 
of the conference—^the first of its kind. 

From the point of view of research, no more 
favourable time could have been chosen for this 
first conference. It has followed closely upon the 
visit of the Parliamentary Commission to East 
Africa in the latter part of 1924, the personal visit 
of the Under-Secretary of State for the Colonies to 
West Africa in 1926, the tour of Mr. Roy Wilson 
and Mr. Harry Snell to British Guiana this year, 
and the reports which were presented to Parliament 
at their conclusion, in all of which the dependence 
of economic development upon the creation of new 
knowledge and the application of existing scientific 
and technical knowledge was emphasised. Further¬ 
more, it is only a few months since the Premiers 
and other representatives of the self-governing 
Dominions met, and were led to consider similar 
problems and approved a report of a sub-committee 
which they appointed on Empire research. 

The changed attitude of the Dominion premiers 
towards scientific research as manifested in that 
report was the subject of comment in these 
columns at the time. At the Imperial Conference 
in 1923 they sought for a solution of their 
economic problems in political expedients; three 
years later they decided to give science a trial. 
Upon this result the present political heads of 
the Colonial Office can be congratulated, for they 
have assiduously preached the gospel of science for 
the past two years. 

Under influence of the same stimulus, the repre¬ 
sentatives of the non-sefi-governing dependencies 
have reacted in the same way as the Dominion 
representatives. One of their first acts in confer¬ 
ence was to appoint a committee under the chair¬ 
manship of Lord Lovat “ to frame and submit a 
scheme, based on contributions to a common pool, 
for the creation of a Colonial Scientific and Research 
Service available for the requirements of the whole 
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Colonial Empire, for the support of institutions Colonial Empire, spends more than £4,000,0%^) 

required for that purpose, and for the increase of annually on agricultural research ” ; and that ' 

research and study facilities in connexion with the Egypt spends nearly twice as mucli annually on 

specialist services of the Colonics generally/’ agricultural entomology as the whole of the 

In the general statement of the problem the British colonial governments, most of which are 

Committee has drawn largely upon the information faced with far graver problems than Egy])t. 

contained in the report of the Committee on Unfortunately, the committee gives no indication 

Agricultural Kesearch and Administration in the of the expenditure of France, Belgium, or Holland 

Non-Self-Governing Dependencies, of which Lord on agricultural research in their respective colonies ; 

Lovat was also chairman. Its recommendations but we know that the Dutch maintaiu Biiitenzorg 

are almost identical with those put forward in that sxdendidly whih the Amani Institute is still lying 

report, and follow the general principles enunciated derelict, imtenanted, unstaffed ; we know that the 
in the report of the East Africa Parliamentary French are devoting much attention to the in- 
Commission for the effective prosecution and co- vestigation of nagana (tsetse-lly disease in cattk^J 
ordination of research. The modesty of its and are attempting to breed immune tape's, while 
proposals, however, will be gauged from the fact wo continue to starve the vetcrinai’y resc^arch 
that the scheme proposed for the reorganisation stations in East Africa, and to ox^iect the research 
of the colonial agricultural services involves an staffs to devote a considerable ])ro])orti()n of their 
annual expenditure of £175,000 in all, a consider- time to the preparation of sera for inoculating 
able proportion of which is at present a charge on cattle against the various diseases which decimate 
colonial revenues. This is a very small sum when the natives’ herds. 

regarded from the point of view of the needs of In view of the condition of affairs regarding 
colonies covering a total area of roughly 2,000,000 research and research institutions and the scientific 
square miles, the populations of which—^mainly services generally, as disclosed m ihe various 
agricultural—^number 50,000,000, controlled by reports to which we hav(i referred ahove, in fa(^t, 
thirty distinct administrations. It is illuminating to the complacent indilfereiice to science wliidi 
to relate the cost of such a service to the ox^iorts characterises our colonial administratiem, and tlu’* 
from the colonies to the United Kingdom. Those statement of Lord [jovat’s Gornmittee that '' iher(% 
exports, mainly agricultural, have quadrupled in is no organisation wdiatsoevcu’in tlu^ c()IotU(‘H whk^h 
the last twenty years and amounted to £B 1,000,000 views the problems of s(‘icnco as a whoks” W(^ c^an 
in 1925. In that year “they wore greater than but admire the forbearance of Ihc} ceminitl-(M‘. in 
those from the whole of India, or from any single stating that it is anxious not to gives ih('( inqiri'ssion 
one of the self-governing Dominions.” If the total that it is trying to ho dictatorial to the colonial 
agricultural exports of the colonials are taken into governments. It is well, however, that it has 
account, including rubber, the cost of the proposed obtained general consent to the establishment of 
service works out to of a penny in the pound. The a central fund maintainecl by contributions from 
Committee states that so far ‘‘the aid of science the various colonies. This should ensure continuity 
has been but half-heartedly invoked,” hut it is of research, and safeguard the individual scientific^ 
difficult to see how this state of affairs is to be officer against the excessive zeal of colonial govcaai- 
remedied with such meagre financial provision. ments to reduce their scicmtific staffs in timers of 
The committee is well aware of the needs of financial stringency. The evident purpose of tlu^ 
research. It appreciates the fact that “ there committee’s recommendations is to makc^ the 
is severe and growing competition between research services of the colonics attra-ctivc*. to tlu^ 
the sources of raw materials and food-stuffs for best type of worker, and this k certainly a groat, 
the supply of the world’s markets ” ; that ” the step forward. 

ravages of diseases, particularly among the The committee felt itself unequal to the task, in 
luxuriant conditions of tropical life, are over the short time available, of formulating prox)osalB 
increasing and that “ science, and science alone, for the creation of a unified research service, 
^ can enable ns to increase production by improved postulating as it does modifications in the organisa- 
methods, and, at the same time, combat success- tions (existing and proposed), the creation of links 
fully the diseases which these new methods bring between various sciences not only in the colonies 
in thdr train. ’ It notes that the “ United States, but also through research organisations at homo 
the ar^ of which is one-third larger, and the and in the Dominions That task is left for another 
p^pidaHon a littile more than double that of our committee, which will have the advantage of making 
120 ] ^ ' -- 
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its proposals after the Colonial Medical Research 
Committee, the Empire Forestry Conference, and 
other bodies have examined the problems con¬ 
fronting them. 

The Lovat Committee, however, is quite definite 
as regards the organisation of a colonial agricultural 
research service. It recommends that a central 
council should be constituted with a chairman 
(who should be a layman), a director (who should 
be a recognised man of science), and a deputy- 
director (who should have had administrative 
experience in the tropics). The formal channel of 
communication between the council and the 
Secretary of State should be through the chairman. 
The members of the Council should be the directors 
of the Royal Botanic Gardens at Kew, of the Im¬ 
perial Bureau of Entomology, and of the Imperial 
Bureau of Mycology, a chemist, and representatives 
of veterinary science, of the Imperiaf Institute, of the 
Colonial Office, and of the Empire Marketing Board. 
Liaison with the Medical Research Committee and 
any other research committee should be maintained 
either by co-opting a member of that committee as 
occasion required, or by creating an ad hoc com¬ 
mittee of members of the bodies concerned to deal 
with borderhne questions. 

The proposed constitution of the council is open 
to criticism. No reasons are given for the choice 
of chairman. What precisely is meant by a 
layman ? Is he to be a man w'hose impartiality 
and sound judgment are to be guaranteed by his 
complete ignorance of science ^ Exception might 
be taken also to the selection of the scientific 
representatives. Presumably botany, mycology, 
entomology, and chemistry are regarded by the 
committee as the four sciences of most importance 
to agriculture. Two of them are mainly concerned 
with the pathological aspects of agricultural 
research, admittedly of importance, but certainly 
not so important as research in genetics aiming 
at the production of new varieties of plant and 
animal types resistant to disease. At least one 
geneticist should be added to the council. The 
claims of physicists to representation on the council 
are also strong. A physicist would be able to 
advise on most problems in connexion with the 
relationship of soil and climate to plant life as well 
as those concerned with the transport and storage 
of agricultural produce. If there is a fear that 
the council would be too unwieldy, the substitution 
of an agriculturist—^say the director of Rothamsted 
Experimental Station—^for the four scientific 
members proposed by the committee, would pre¬ 
serve its balance and not diminish its effectiveness 
No. 3010, VoL. 120] 


as a council. Perhaps it is not too late, also, to 
suggest that an ex-member of the Indian agri¬ 
cultural services should be gunn a seat on the 
council Many of the difficulties which beset 
agriculturists in the colonies are identical with 
those wffiich have already been successfully sur¬ 
mounted m India by the application of research, 
and it wmild be well for the council to have the 
advice of some one thoroughly familiar with the 
methods already successfully adopted there. A 
further point might also be considered- The 
principle of automatic retirement of members of 
advisory councils after a short term of years has 
already been apphed to membership of the Medical 
Research Council and the Advisory Council for 
Scientific and Industrial Research. If the Colonial 
Agricultural Research Council is constituted as 
proposed, this principle could not be applied. 

The observations of the committee on the need 
for attracting the best talent to the colonial 
agricultural services will commend themselves to 
scientific workers as a wffiole. It must i)rovide a 
career. “ It must be well paid, and the financial 
prospects held out must be better than those wffiich 
obtain at present.” An officer entering the unified 
service must be liable to transfer, but he must be 
safeguarded against any loss on transfer It is 
recommended that retiring benefits for the members 
of this service should be provided by a provident 
fund scheme Transfers of research officers to the 
administrative side of agriculture would not then 
present any difficulties in this regard. Before the 
recommendations of tlic conference can be trans¬ 
lated into facts, however, the committee w^liich has 
just been appointed by the Secretary of State for 
the Colonies has to go fully ini ;0 the question of 
finance and submit its proposals to the colonial 
governments. This procedure involves vexatious 
delay and might have been obviated 

The tentative proposals of the committee on the 
unification of the various colonial research services 
need not be considered at this juncture. It will bo 
time enough to deal with the matter when it is 
made the subject of a report by the further com¬ 
mittee which is to be set up. The progress made 
in connexion with the agricultural research services 
will be studied with interest, and once the recom¬ 
mendation of the conference is made operative, 
that the poorer colonies will be entitled to com¬ 
mand the services of first-class men from the central 
pool — equally with those, colonies with greater 
financial resources—^provided then problems are of 
sufficient importance, no excuse will remain for 
their starving these essential services. 
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The Gentle Art of Chemical Controversy. 
Essays on the Art and Principles of Chemistry: 
including the First Messel Memorial Lecture. 
By Prof. Henry E. Armstrong. Pp. xxxiH-276 
(London : Ernest Benn, Ltd., 1927.) 155. net. 

HILE we regard parts of this book as 
beneath the dignity of the science the 
art and the principles of which it professes to ex¬ 
pound, we cannot repress some feeling of sympathy 
with the author for the courage he shows in resistmg 
superior forces. We can admire Prof Armstrong's 
defence of the name of ‘ oxygen/ we can appreciate 
his insistence that water acts chemically when 
dissolving salts . but is anything gained by crude 
lampoons on van't Hoff, Arrhenius, and Ostwald— 
and indeed on the whole school of modern physical 
chemistry founded on their work ^ 

The motif of the book appears to be that chemists 
are not only a perverse and unthinking crowd, 
easily hypnotised by any ‘ Hordic ’ magician who 
can work the spell of the integral calculus, but 
also, having been inoculated with the ionic virus ^ are 
unable to see the clear facts which Prof. Armstrong 
has been putting before their eyes for the last forty 
years. Why should this be ? Probably the force 
of prejudice and of dictated belief has blinded them : 
they have not understood. The case must bo 
presented again in a more comprehensive and 
definite way. 

The root of the trouble is twofold : people have 
never grasped that water is not the simple, neutral, 
self-satisfied body made up of an oxygen atom 
holding a hydrogen atom in each of its two hands— 
it is a far more complicated affair, a mixture of 
‘ polyhydrones ’ of various orders of complexity 
holding in solution simple ' hydrones' (HgO), the 
capture of which by molecules of dissolved salt or 
acid alters the physical properties of the solvent; 
and, secondly, no chemical action can take place 
unless there is a tertium guid —usually conducting 
water—to form an electrolytic system through 
which the change occurs. 

The year 1885 must still be sodden with the 
tears of things. In that year Prof. Armstrong first 
preached the true doctrine to the Chemical Section 
of the British Association; in that year the con¬ 
ception of the dissociation of salts in dilute solution 
became known—to use Prof. Armstrong's phrase, 
Arrhenius came forward as a Whole-Hogger "; 
and '' in 1885 van't Hoff, assuming the character 
of the Hatter, invited us to a scientific Mad Tea 
Party, at which he out-hatted the Hatter.’' But 
even this combination of ‘ genius' and ^ youthful 
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enthusiasm' would not have prevailed alone to 
spread the ^ joke ’ ; it was carried far and wide by 
'' floods of Ostwaldian ink.” Is not this language 
a little reminiscent of a celebrated criticism of the 
Hallucinations and the ' Phantasiespiolereicn ' of 
a certain Dr. J. H. van 't Hoff, and does not our 
modern Censor rather out-Kolbe Kolbe ^ 

Chemists can understand the protest against the 
idea that water, acting as a solvent, is a mere 
material vacnum-chamber affording room for the 
salt to dissociate ; they can believe it is an active 
chemical substance, and that the action between 
salt and water is reciprocal, Hero is a strong 
position to hold, but Prof. Armstrong is not content 
to hold it. The salt, or the acid, cannot react with 
water without an intervening electrolyte. '' Take,” 
he says, '' pure non-conducting water and pure 
non-conducting hydrogen chloride : they cannot 
react chemically, but they can form a couple by 
some mechanical ' attraction' or process of ' dis¬ 
tribution.' This couple (being an electrolyte ?) 
can now bring about union between it and another 
pair of molecules to form a complex which splits 
up into two bodies—one, ' muriated hydrol,' the 
other, ‘ hydrone chloride.' ” We are given a 
picture of the process, which we partly reproduce : 

<n (li.) (ill.) (iv) 

H H 

Cl yVA\ .01 

HaO^—+ hlR. 
0 ^0/" \h hq/ 

Hg Ha 

The couple Tiio Ifydrono Miirlatod 

with aUrncted ehloiklc. hydtol. 

molecules. 

So far the conception Bcems clear, hut afterwards 
it is harder to follow. The two hydrogeix chloride 
molecules have each incorporated a volatile 
hydrone molecule, and by so doing have altered 
the physical properties of the solvent; but one 
has to account for each molooulo of hydrogen 
chloride producing double the offoot of a’neutral 
non-conducting molecule. It seemed at first 
sight that Prof. Armstrong considered the ‘ hydrone 
chloride ’ molecule to be more readily acted on by 
hydrone than its sister hydro], and we pictured a 
further process taking place : 


(»i.) 

(V.) 

H 

yOJi 

HaO -t-OH 

“HaO 

\h 


Hytirone 

chloride. 

Ilydronol. 


The hydrogen chloride liberated in the last equation 
would presumably repeat the cycle, so that finally 
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for every HCI molecule dissolved, one hydrone 
would be captured and held bound as ' muriated 
hydrol,’ while two hydrones would be incorporated 
as hydronol which is represented as a stable 
molecule. That this is the interpretation meant 
by Prof. Armstrong seemed confirmed by his 
statement (p. 266) that the osmotic activity is to 
be attributed, in a dilute solution of hydrogen 
chloride, to the molecules of muriated hydrol and 
of hydronol. It will be noticed that in this inter¬ 
pretation every HCI molecule dissolved affects 
three, and not two, hydronic molecules , but in the 
equation suggested on page 264 to account for the 
production of hydronol both the hydrone chloride 
and the muriated hydrol react with hydrone and 
all the hydrogen chloride is liberated : 

/Cl HOH H/ /H 

HP + + CIH-Hp 4 - 2 CIH + OH 2 

\h ho/ \oh 

Hydrone Hydrone Muriated Hydronol. 

chloride hvdrol 

If the two HCI molecules liberated in this 
equation are free they would, presumably, repeat 
the original cycle until all the free hydrone was 
converted into ‘ hydronol ’ But if they form the 
H 

I 

complex CIH (labelled d on p. 263) and this is 
Cl 

unacted on by hydrone, then each HCI molecule 
has only anchored one hydrone. 

Probably Prof, Armstrong can devise some way 
out of the difiiculty which eludes us, or possibly 
we have been caught by a snag somewhere. When 
a man prides himself on his clear and forcible 
Enghsh, what are we to make of the following state¬ 
ments ? On page 266 he writes : “ This osmotic 
activity is to be attributed , . in a dilute 

solution of hydrogen chloride, for example, to the 
molecules of muriated hydrol and of hydronol, 



HCI and H 2 O ; ” while on page 271 

/qh \oh 

he says. “As the concentration is lowered, under 
the influence of hydrone, the complex RX 

/qh 

is more and more converted into hydronol. Ulti¬ 
mately the solution contains the solute only in the 



form HgO together with aji equal number 
/•X 

of molecules of hydronol.” The diflaculties of 
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following the hypothesis of electrolytic dissocia** 
tion seem small in comparison. 

Similarly in all cases of oxidation, whether it be 
a solid or a gaseous fuel that is burnt, hydrone is 
the sine qua non. Take that peculiar gas carbonic 
oxide. “ It is commonly recognised,” Prof. Arm¬ 
strong writes, ‘'that this gas cannot be burnt dry, 
but that the rate of combustion rises as the amount 
of hydrone in admixture with it is mcreased, up 
to a certain point; hydrone apparently plays a 
peculiarly active part in its combustion, primarily 
through nicorporation into its being In fact, it is 
difficult to think of hydrone as active in con¬ 
junction with carbonic oxide except by giving 
rise to formic acid , the two molecules cannot well 
grip each other at all with any other result.” That 
carbonic oxide can directly ‘ grip ’ with hydrone to 
form formic acid seems to be an advance on the 
doctrme that no chemical action can take place 
between two molecules unless there is a third and 
conducting body to act as go-betwxen , but ob¬ 
viously in this instance, as with hydrogen chloride, 
the hydrone plays a double part. It can ' grip ’ 
or ' disjierse itself over ’ carbonic oxide, and 
then "given the initial production of formic 
acid, all else in the behaviour of carbonic oxide 
is clear.” 

Prof. Armstrong complains that his w^ork has 
not been appreciated, his explanations not heeded. 
" Since 1885,” he writes, " my voice has been that 
of one crying in the wilderness,” But the voice of 
one crying in the wilderness—as prophesied by 
Isaiah—surely was listened to Are we not told 
that not only Jerusalem went out to hear, but 
" all Judaea, and all the region round about 
Jordan ” ? The voice has been heard, but is not 
the answer more nearly that pagan rejoinder, 

' Gredat Judaeus ’ ? 


Scientific Research and the Veterinary 
Profession. 

The Physiology of Beproduction in the Cow. By 
John Hammond. Pp. xvi + 226 + 33 plates. 
(Cambridge . At the University Press, 1927.) 
21s, net. 

N the modest preface to this book, the author 
expresses his hope that it will be of use to those 
who engage in research on the subject he deals with, 
and at the same time form a reference book for 
advanced students in agriculture and veterinary, 
science. We have confidence that his hopes wiU 
be fulfilled. 

Those who have learnt to value, the care and 
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accuracy which characterise all Mx. Hammond’s 
work 'vvill find in this book increased reason for 
appreciation of those qualities m the author. It 
is not only a masterly exposition of the physiology 
of reproduction in the cow ; it also deals in a truly 
scientific spirit with gynaecological problems of 
the first importance to members of the veterinary 
profession, and therefore to their clients, the 
practical breeders 

The volume is divided into (1) a short account of 
the breeding season ; (2) the oestrous cycle, which 
occupies the bulk of the book ; (3) pregnancy ; and 
(4) sterihty. The method of investigation the 
author adopts will be best disclosed by a brief survey 
of the section on the oestrous cycle. 

Mr. Hammond examines the periodicity and 
rhythm of the oestrous cycle in relation to the time 
of year, the age, the state of fatness, the effect of 
drugs, the psychological effect of proximity of the 
bull, the effect of service of the bull, and the result 
of artificial removal of the corpus luteum ; and 
^ wherever possible supports the conclusions he 
arrives at with elaborate tables of figures. The 
duration of oestrus he treats in a similar elaborate 
manner, and comes to the conclusion, which we 
think is justified by his records, that the length of 
the cycle and the duration of oestrus are correlated 
phenomena. But the main portion of this section 
is devoted to a detailed account of the physiological, 
anatomical, and histological changes which take 
place throughout the whole of the organs concerned 
with reproduction during the oestrous cycle, and 
with the mammary gland ; a most painstaking and 
valuable piece of work. 

It is impossible to do justice, in a critical sense, 
in the space at our disposal, to what may be 
described as a monograph of more than eighty | 
pages containing fourteen elaborate tables and 
illustrated by a prodigal number of drawings and 
photographs contained in nmeteen admirably 
executed plates. Much of it, of course, consists 
of a critical examination of work done by others, 
and when we add that the author’s bibliography 
containa references to four hundred books and 
papers, some idea may be gained of the labour 
involved in the work. A welcome feature of this 
portion of the author’s duties is his generous 
work of others and his judicial 
tolerance in criticism. We would assure him 
that the weight of his judgment is not decreased 
thereby. 

Mr. Hammond’s account of the anatomical and 
histological changes which take place in .the ovaries 
du^g tjbe oestrous cycle p^re specially worthy of 
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note, more particularly, perhaps, in relation to the 
Graafian follicle and to the corpus luteum. Much 
of this is new, and in some ways highly suggestive, 
while the tables and figures he gives are illuminating. 
With some of his general conclusions we are in 
entire accord, as, for example, in his refusal to 
accept the theory that the ripening of the Graafian 
follicle is the direct cause of menstruation. On the 
other hand, we have failed to convince ourselves of 
the truth of the view that the duration of the 
corpus -luteum solely controls the length of the 
oestrous cycle, a view which he finds reason to 
accept 

If we must particularise, however, it is Mr. 
Hammond’s original work on the mammary gland, 
on its growth, the histology of its development dur¬ 
ing foetal life, and from birth to the age of puberty, 
and the relation of different forms of development 
to the production of milk, which strikes us as 
fraught with matter of special scientific importance 
and economic value. 

The section concerned with pregnancy contains 
a valuable r6sum6 of the work of a host of observers 
on a variety of domesticated animals; it is, in fact, 
a comparative study of more considerable interest 
to the scientific worker than to the practical 
breeder, though of undoubted value to the vetorm- 
ary student. Here and there, however, these 
observations have practical significance, as for 
example the correlation between the time when 
the proportion of foetus exceeds that of tlio foidal 
fluids, and the liability to mfeotion with Baoillns 
abortus. 

The changes which take jilaco in the uterine 
tissues during pregnancy are very fully described 
and of much interest; especially in regard to the 
destructive action of the foetal membranes on the 
cotyledons, and the attachment of the foetal 
placenta thereto by finger-lilie growths which eat 
their way into the tissues of the cotyledons, where 
they are interlocked by growths of the maternal 
connective tissue and do not project freely into 
blood lacunse. The occurrence of pustules on the 
internal surface of the amnion and their relation 
to the amount of mucus m the amniotio fluid is 
recorded, but beyond the fact that they are said to 
contain large quantities of glycogen and that they 
are temporary structures, nothing seems to be 
known of their metabolic function. It occurs to 
us that the association of their breakdown and the 
simultaneous cessation of the secretion of foetal 
fluids with the glandular phase of growth of the 
udder, are correlated phenomena which it might 
be worth while to investigate. In this Section alsb 
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the work done on the histological changes which 
take place in the udder, and the nature of its 
secretions at different stages of pregnancy, is of 
marked value. 

It is to be hoped that the brief concluding 
chapter on sterility may be extended when a call 
is made for the next edition of the book. There is 
no subject associated with the breeding industry, 
especially the breeding of thoroughbred stock, of 
greater importance than this, and there is no 
subject of which both the man of science and the 
veterinary profession are more profoundly ignorant. 

W. H, 


Scientific Studies in a Swiss Nature 
Reserve. 

(1) Der schioeizerische National-Park. 50 kunst- 
lerische Aufnahmen von J. Feuerstein. Pp. 
IV +48 Tafeln. (Zurich : Brunner und Co. A.-G., 
n d.) n p 

(2) Vegetationsenkmchlung und Bodenbildung in 
der alpinen Stufe der Zentralalpen. Von J. 
Braun-Blanquet unter Mitwirkung von Hans 
Jenny. {Mim. de la Soc. Helv6Uque des Sci. 
Nat.'^ Vol. 63, Mem 2, 1926 ) Pp. viii + lSl- 
349. (Geneva, 1926 ) 

ROBABLY few whose pursuits have not 
brought them into wide as well as intimate 
contact with Nature, can realise the extent to which 
the face of the globe has been modified by the 
restless activities of the human race. The modi- 
f 3 dng influence of man is more particularly ex¬ 
perienced by the organic film which tends to 
cover, now thickly, now thinly, those portions of 
the surface of the earth which are capable of 
supporting life. Nowhere, perhaps, is this influence 
more noticeable than in the case of vegetation. 
For this reason plant ecologists have up to the 
present tended where possible to select for study 
the more ' natural ’ types of vegetation, i,e. those 
least altered by man and his domestic animals. 
It is gradually coming to be realised, however, that 
many of the problems of agriculture, dealing as 
it does with ‘ semi-natural' vegetation such as 
pastures, as well as with vegetation in its most 
‘ artificial ’ aspect, the crops of arable land, are 
really ecological problems. 

Though, however, no doubt ecology in the 
future will occupy a not unimportant position 
amongst the applied sciences, in this, as in other 
cases, pure science is fundamental. Such experi¬ 
ments, therefore, as that now in progress on a large 
scale in the Swiss National Park, are being watched 
by ecologists with considerable interest. The 
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Swiss Commission for Nature Protection ’’ is to 
be congratulated on its decision to allow natural 
processes to operate in this area of upwards of 
fiity square miles, entirely free from the disturbing 
influence of man.^ Here man is content to stand 
aside, and merely to observe and record. The two 
works reviewed below deal with this great Nature 
reserve, but from very different points of view. 

(1) The first is merely a ' Nationalparkalbum ’ 
of some fifty photographs by J. Feuerstein, with 
forewords by Prof. Schroter and H. Federer. Yet 
the album is worthy of its subject, for Herr 
Feuerstein is at once a skilled photographer and 
an enthusiast thoroughly familiar with the Park 
and its inhabitants. Artistically and technically 
the photographs reach a high standard; they are 
well reproduced, and most of them are of whole 
plate size. The photographs themselves possess 
considerable scientific interest. The landscapes 
give a good idea of the ecological character of the 
district, especially of the coniferous forests on the 
mountam slopes and the alpine zone above. There 
are some excellent photographs of a few well- 
known plants such as Ranunculus alpesiris and 
Crocus albifiorus, and of a number of animals. The 
latter include the marmot, chamois, roe deer, ibex, 
foxes, and the kite and other birds. One particu¬ 
larly attractive photograph shows an alpine hare 
seated on the snow. 

(2) The second of the two works under considera¬ 
tion is an important contribution towards the 
scientific exploration of the Swiss National Park, 
dealing with the development of both soil and 
vegetation above the tree limit. The vegetation 
in question is well seen in several photographs m 
the ' Album.’ Dr. Braun-Blanquet is responsible 
for the vegetational portion of the memoir, and 
Dr. Jenny, of the Agricultural-Chemical Labora¬ 
tory, Zurich, for that devoted to soils. The work 
has gained greatly by this co-operation. 

The underlying thesis, well established by con¬ 
vincing evidence, is that soil and vegetation 
undergo a parallel genetic development. Both 
exhibit initial an I transitional stages, and both 
tend towards a more or less stable ultimate 
condition, the soil climax and the vegetation 
climax respectively. Soil development is primarily 
conditioned by climatic factors, especially tem¬ 
perature, precipitation, and evaporation. The 
combined action of these factors ultimately pro¬ 
duces a definite soil type which occurs, under 
similar climatic conditions, on every geological or 
petrographical substratum where soil formation 

^ See article by Prof. 0. Schrdter, XxriTEBi Sep^tr 29,1923 ; voL 112, 
p. 478. ' 
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has progressed to the final stage. The soil type 
then is a function of climate, and it should be 
possible therefore to speak of a ' climatic climax ’ 
in the case of soils, as we already do in the case of 
vegetation In the humid climate of the alpine 
zone in the Central Alps the progression, owing to 
leaching and the accumulation of humus, is 
invariably from basic or weakly acid soils towards 
a strongly acid climax—the alpine humus soil. 
This order of development is irreversible. So far 
as plant succession is concerned, the gradual 
changes in soil reaction are accompanied by a 
struggle between the pioneer species characteristic 
of basic or less acid soils, and invaders capable of 
flourishing in increasingly acid soils. The climax 
community, on the strongly acid alpine humus 
soil, is dominated by Garex curvula. There is thus 
a very close parallel between soil succession and 
plant succession. The authors regard the pro¬ 
gressive changes occurring in the soil as the 
immediate cause of plant succession, the climate 
mainly affecting this succession indirectly through 
the soil. 

Another point of general interest is the ap¬ 
parently great importance of wind-borne dust. 
This dust aids in the building of soils ; compensates 
to some extent for the leaching out of soluble salts 
—^thereby, in the case under consideration, re¬ 
tarding plant succession; is a source of mineral 
nutriment for plants—indeed the chief source, 
according to the authors, in the case of shallow- 
rooted plants growing in acid humus soil; and 
finally, serves to infect the soil with spores and 
seeds. The authors quote the opinion of Treitz, 
expressed at the International Soil Conference at 
Prague (1924), to the effect that the most im¬ 
portant soil-forming - and plant-forming climatic 
factor is the annually deposited amount of wind- 
bome dust.’^ At first frankly sceptical regarding 
this somewhat sweeping generalisation, the authors 
investigated the matter for themselves, by collecting 
and therefore immobilising blown dust in ‘rain 
totalisators,* placed at two elevations in the Val 
duoza. The results obtained were truly remark¬ 
able. At the upper station, for example, above the 
tree limit at an altitude of 2340 m., the dust was 
collected continuously for two years. The average 
'deposition over this period worked out at about 
6*46 tons of du^t per acre per annum, of which 
- about 1'63 tons were CaCOg. Such heavy manuring 
by wind action alone seems almost incredible, but 
if true would justify the authors* opinion that 
alpine vegetation depends for its supply of mineral 
salts to a great extent on wind-borne dust. Similar 
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experiments would be well worth carrying out in 
Great Britain. Hitherto, with the obvious excep¬ 
tion of accumulations of wind-blown sand, little 
or no attention has been paid by ecologists to 
what seems likely to prove an important factor 
of the plant environment. 

The memoir contains a mass of careful detailed 
work which cannot be dealt with here, beyond saying 
that Dr.Braun-Blanquet has described and analysed 
a large number of plant associations forming the 
complex of communities leading to that dominated 
by Oarex curvula. He has, moreover, attempted 
to group these associations into alliances, according 
to their floristic relationships On the whole, the 
monograph is certainly one of the best that has so 
far emanated from the Zurich school. 

R. H. y 


Psychopathology. 

An Outline of Abnormal Psychology. By Prof. 

William McHougall. Pp. xvi + 572. (London: 

Methuen and Co., Ltd., 1926.) 15.s. net. 

EDICAL psychology has had a long and 
varied history. In its earliest stages it 
dealt with magical and pseudo-religious pheno¬ 
mena, which it took at their face value. Ev<m 
within the last century it remained mainly anec¬ 
dotal, with a complacent acceptance of the miracui- 
lous and the supernormal. With the earlier 
investigations and writings of scientists still among 
us, such as Dr. Pierre Janet and Dr. Morton Prince, 
it passed into the stage of detailed descriptions of 
outstanding cases of mental abnormality, especially 
of hysterical cases with their startling character¬ 
istics of dissociation and susceptibility to hypno¬ 
tism. Only within the last thirty years has it 
taken on the characteristics of a definite science— 
that of psychopathology—with a systematic classi¬ 
fication of its subject matter and a set of general 
principles genumely explanatory in nature. In 
the course of its development it has profited 
greatly by the advance of normal psychology, 
but is now reacting strongly upon the latter 
science, deepening its conceptions and revealing 
the presence of dynamic factors in the normal 
mind which would otherwise have remained un¬ 
observed and unsuspected. 

In Prof. W. McDougalFs '' Outline of Abnormal 
Psychology ’* we have the first serious attempt at 
a systematic and detailed text-book on the subject. 
It is a sequel to his already well-known ‘‘ Outline of 
Psychology,** and is written on the lines of general 
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psychological theory there set forth. In a series I 
of thirty-four chapters, all the main aspects and 
problems of the science are fully dealt with. 
Throughout the volume detailed descriptions of 
t 3 rpical cases, to the number of sixty in all, are 
given, which furnish a solid empirical foundation 
to the theoretical superstructure. Although full 
accounts are given of the chief schools of thought 
in modern psychopathology, such as those of 
Janet, Morton Prince, Freud, Jung, and Adler, 
these are successfully pressed into service to illus¬ 
trate the author’s own systematic psychological 
theory, the vitality of which is shown by its power 
to assimilate much that is characteristic of each 
of them. In this respect McDougall is repre¬ 
sentative of a flourishing school of psychopathology 
and psychotherapy especially prominent in England 
at the present time. 

Certain minor points may be singled out for 
qualified criticism. The theory of causation of 
exaltation and depression (manic-depressive in¬ 
sanity), in terms of the instmcts of self-assertion 
and self-abasement, would seem to be too simple. 
It does not allow for the large part played by 
disappointment in love,’ understood in the 
widest sense, often found in these cases when 
deeply investigated. Again, the author unduly 
minimises the correlation of pronounced hypnotic 
phenomena with those of hysterical dissociation. 
This is no doubt not unconnected with his readiness 
to accept at their face value the manifestations 
of alternating and multiple personality. This, in 
its turn, involves him in the necessity of producing 
an ingenious but singular theory of ‘ monads ’ in 
telepathic relation with one another to explain 
the forms of internal communication and lack of 
communication within these split personalities. 
Such monads are different from their Leibnizian 
prototypes, since the latter ' had no windows.’ 
Moreover, to bring in telepathy as a thorough¬ 
going explanatory factor in this way seems peril¬ 
ously near explaining ignotum per ignotim. 

We should bear in mind the alternative possi¬ 
bility that the phenomena of multiple personality 
may be in the main artefacts, due to the hypnotic 
methods of investigation and treatment employed 
by their observers. This would fit in with the 
fact that during the recent European War, in 
which severe forms of functional nervous derange¬ 
ment were produced by the thousand, no well- 
marked cases of multiple personality were reported 
or observed. Cases of extensive amnesia, fugues, 
etc., were numerous; but the first aim of the army 
doctors in the battle areas was to remove these 
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amnesias and re-associate the patients as quickly 
as possible, so that the latter might be either re¬ 
turned to the line or sent down to the base with 
the minimum of delay. Moreover, we should not 
overlook the part played by drama, or rather 
melodrama, in producing well-marked phenomena 
of multiple personality. 

Finally, Prof. McDougall makes a vigorous 
onslaught upon the theory of 'abreaction’ or 
psychocatharsis as a working off of pent-up 
emotion leading to recovery. But in explaining 
the beneficial results of this method as due to a 
re-association of the mind, he is only restating 
the theory of his selected opponent, set out 
in publications already some years old. The 
essence of his opponent’s theory was that the re¬ 
arousal of disturbing emotional experiences with 
sensorial vividness was in certain cases alone ade¬ 
quate to produce a re-association of the mmd with 
the requisite degree of completeness. The re¬ 
association must be an emotional one as well as 
an intellectual one. 

These matters are, however, of subsidiary im¬ 
portance. In its powerful s'weep, firm grasp of 
detail, and vivid and lucid style, the book stands 
out as one of the most important contributions to 
psychopathology of the present time. 

William Bbowk. 


Our Bookshelf. 

(1) The Food of some British Wild Birds : a Study 
in Economic Ornithology, By Dr. Walter E. 
Collinge. Second revised and enlarged edition. 
Pp. xix-h427-4-9 plates. (York: Published by 
the Author, Yorkshire Museum, 1927.) n.p. 

(2) The Birds of the British Isles, By T. A. 
Coward. (The Wayside and Woodland Series.) 
Third Series ■ Comprising their Migration and 
Habits and Observations on our rarer Visitants. 
Pp. xi + 308 + 127 plates. (London and New 
York : Frederick Warne and Co., Ltd., 1926.) 
10«5. 6(i. net. 

(3) British Birds, Written and Illustrated by 

Archibald Thorburn. New edition. In 4 vols. 
VoL 4. Pp. X +154 + plates 145-192. (London : 
Longmans, Green and Co,, Ltd., 1926.) 16.s. 

net. 

(1) Although Dr, Collinge modestly calls this a 
revised edition of his work of 1913, it is virtually a 
new book. In place of the twenty-nine species 
formerly considered, the feeding habits of seventy 
are now discussed in detail, a considerable number 
being sea-birds, which had no place in the earlier 
work. The data for most of the species have 
been extended, the volumetric system of analysis, 
now universally adopted in the United States of 
America, has been superimposed upon the numerical 
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system, and the useful chapters dealing with general 
aspects of the economic relationships of birds have 
been added to and expanded. On the whole, it is 
surprising in how many cases an analysis of the 
food stufs taken over a long period tells in favour 
of birds usually condemned as unmitigated pests, 
even although the statistics here given reckon 
against the bird much in the food content which 
can be of no agricultural value. The statistical 
methods adopted in such investigations still fall 
far short of scientific precision and leave the final 
judgment to personal interpretation with wide 
margins, but until better methods are evolved, 
Dr. Colhnge’s book will remain the standard 
British work on the subject 

(2) For the average naturalist this third volume 
completes the most attractive and useful of the 
lesser books on British birds. As a practical guide 
to species it is less essential than its forerunners, 
since it deals mainly with rare and casual visitors. 

It is illustrated by many fine coloured drawings 
reduced from Lord Lilford’s standard work. But 
it breaks new ground by introducing several 
chapters dealing with general aspects of British 
bird life, including a lengthy and excellent account 
of migration, and descriptions, family by family, 
of characteristic migratory and other habits. The 
sixteen ‘ sub species ’ added to the British list since 
the earlier volumes appeared are here described, 
as well as two species since recorded for the first 
time from Great Britain. 

(3) The appeal of Mr Thorburn’s work rests 
largely upon the beautiful and accurate coloured ! 
plates, the finest of their kind, which make identifica¬ 
tion of species a pleasure and a matter of compara¬ 
tive simplicity. Since, except for a number of rare 
and closely related species, all the British birds 
appear in these 192 plates, descriptive matter has 
been reduced to a minimum, and the text is con¬ 
fined to short accounts of range and characteristic 
habits, 

(1) Civilisation or Civilisations : an Essay in the 
B'pengUrian Philosojphy of History, By E. H. 
Goddard and P. A. Gibbons. Pp. xvi + 231. 
(London: Constable and Co., Ltd., 1926.) 
Is, net. 

(2) Sunrise in the West: a Modern Interpretation 
of Past and Present, By Adrian Stokes. Pp. 
xvi +168. (London: Kegan Paul and Cq., Ltd., 
n.d.) Is, %d. net. 

(1) In a preface to Civilisation or Civilisations,” 
Dr. F. C. S. Schiller, with a characteristic and 
mildly cynical humour, discusses the reasons for 
teaching history and briefly expounds the philo¬ 
sophy of that subject as an attempt to formulate 
a ‘ law.’ The book itself is intended to famifiarise 
English readers with the ideas of Spengler’s book, 
‘‘ Der Untergang des Abendlandes,” in which the 
belief in progress was challenged. Holding that 
civilisation does not show any steady arithmetical 
progression. Spongier propounds a ‘ law of civUisa- 
tiom ’ to account for their rise and fall. Human 
achievements are divided into nine groups or eras, 
each constituting a distinct civilisation capable of 
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high achievement in art, in science, in thought, in 
religion, and m social organisation. Each of these 
passes through a course of progress covering about 
1400 years, after which the society ceases to be 
artistic, social, or scientific in any but the crudest 
sense. Western civilisation, beginning aliout a.d. 
900, is expected to come to an end about a.d 2300. 
It will be seen that this theory of history involves 
a return to the schematisation of progress, and 
indeed the authors will have nothing to do with 
the archfBologist who traces cultural phenomena 
back to their origins or with the difiusionist and 
his migrations of culture from an original centre 
in Egypt Either school may perhaps be content 
to await the verdict of the facts—^when wn know 
them. 

(2) '' Sunrise in tbe West ” is essentially modern 
in outlook and in language—^both to the plain man 
a little obscure The culture of the west is 
reviewed as a progress in the relation to one 
another of the ' poetry ’ and ^ prose ’ of human 
expression. Our present position is a stage before 
the apotheosis of western civilisation, and the 
flame of the Western Spirit is a ‘ blue vision ’ 
which the author himself characterises as "‘an 
unsatisfactory expression, no doubt ” 1 

The Riddle of the Tsangpo Gorges. By Capt. 

Kingdon Ward. Pp, xv + 328 + 16 plates. 

(London : Edward Arnold and Co , 1926.) 21«9. 

net. 

The Tsangpo River, the main source of the Brahma¬ 
putra, flows placidly, from west to eavSt, across 
Tibet until it roaches the eastern end of the Hima¬ 
layan range, and vanishes into a terrific gorge. 
The bottom of the gorge is 9680 feet above sea-Icvol, 
and the peaks that hem it in on each side lisc to 
more than 21,000 feet. The river emerges from the 
mountains some 35 miles away, and is then flowing 
south and west at an elevation of less than 2000 
feet. There was, therefore, a chance that the 
gorge might conceal the most stupendous w'^aterfall. 
Part of the gorge was explored by Bailey and 
Morshead in 1913, and most of the remainder by 
Captain Kingdon Ward and Lord Cawdor in 1924. 
No large falls were found, and it is now clear that 
none exists. 

The main purpose, however, of Captain Kingdon 
Ward’s expedition was not the exploration of the 
gorge, but the collection of plants and seeds. In 
this corner of Tibet the climate varies from tropical 
to arctic, and from humid to arid, within a range 
of a few miles, and the flora varies with the climate. 
It is a wild garden stocked with countless species 
and varieties of flowers and flowering shrubs ; 
hillsides blazing with rhododendrons; fields of 
lilies; meadows of primulas ; giant snowpeaks 
above, and below the abyss, echoing with the 
thunder of the hidden river. 

The book is very modestly written, and the 
dangers and difficulties that were faced and sur¬ 
mounted in the gorge are mostly left to the reader’s 
imagination. It is probable that they will not be 
fully realised until some other explorer attempts 
to follow in the footsteps of Captain Kingdon Ward 
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and Lord Cawdor The expedition owed much to 
the hospitality of the Tibetans, and to the courage 
and endurance of the men and women who, at the 
risk of life and limb, carried their loads up and 
do^TL the almost vertical cliffs of the gorge The 
book is illustrated by excellent photographs, some ' 
of which must have "been taken from very perilous 
positions The last two chapters of the book are 
by Lord Cawdor, and give a short account of the 
natives of Eastern Tibet and their customs. 

Reports of the Prog? ess of Applied CJiem.istry, issued 
by the Society of Chemical Industry Vol 11, 

1926. Pp. 742. (London The Society of 
Chemical Industry, 46 Einsbury Square, E.C 2, 

1927. ) 125 %d. , 105. to Fellows of the Chemical 
Society, or 75, hd to members of the Society of 
Chemical Industry. 

One is accustomed to anticipate with some eager¬ 
ness the publication of the annual reports on pure 
and applied chemistry by the Chemical Society 
and the Society of Chemical Industry, respectively 
The eleventh volume (1926) of the latter series will 
occasion no disappointment In fact, it is unusually 
comprehensive; it is readable and yet as full as ever 
of catalogued information, and, moreover, it has 
appeared prompt^. It is not surprising that 
constant reference is made to the impression left 
by last year’s dispute in the coal-mming industry 
on the progress of applied chemistry ; however, 
the difficulties of that period have at least focussed 
attention on fuel economy, on more fruitful ways 
of using coal, and on the possibility of meeting 
future demands for liquid fuel. 

It is noteworthy that the period under review 
saw the establishment of the Institution of Fuel 
Technology and the Fuel Section of the Society of 
Chemical Industry. The fermentation industries, 
also, continue to grow in importance ; the butyl 
alcohol—acetone fermentation is now being har¬ 
nessed to the commercial production of hydrogen. 
Harington’s work on thyroxin is recorded as the 
most notable advance in the chemistry of the 
hormones. A. A. E. 

Wireless Loud-Speakers : a Practical Manual de¬ 
scribing the Principles of Operation, Performance^ 
and Design. By Dr. N. W. McLachlan. Pp. 
viii + 139. (London : Iliffe and Sons, Ltd,, 1927.) 
25 M. net. 

This book describes in a simple way the main 
principles used in the design of various modern 
types of loud-speaker. Both the amateur and the 
expert will find in it much that is instructive. The 
musician who judges from the average loud-speaker 
reproduction of to-day is forced to conclude that 
at the best it is only fair. The performance of even 
the best loud-speakers is far from ideal. The 
musical ear soon detects resonances in the repro¬ 
duction, and sometimes it soon ceases to give 
pleasure. It is also necessary that there should be 
no falling ofi in the reproduction of notes in the 
scale having frequencies between 40 and 400 cycles 
and also in the scale from 2000 to 4000 cycles. In 
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the former case the bass, and in the latter the 
upper harmonics, are almost lost. In practice the 
ear finds a great difficulty in judging which of 
several imperfect instruments is the best. It seems 
to be a matter of taste. It has to be remembered 
that the radiation of sound from a horn loud¬ 
speaker is in the form of a divergent beam, the 
best quality being obtamed when the aperture of 
the horn points directly to the listener With a 
cone diaphragm the radiant beam is wider and 
extends on both sides of the diaphragm. Owing to 
the focussing efiect the reproduction is best with 
the concave face to the front. In certain cases, 
however, this is somewhat modified by reflection 
from the walls of the room. 

EnkvicMungsgeschichte der mineralogischen Wissen- 
schaften. Yon P. Groth Pp. vh-202 (Berlin: 
Julius Springer, 1926.) 18 gold marks. 

This essay on the historical development of the 
mineralogical sciences is especially interesting in 
being from Prof. Groth, who has been a leader in 
these subjects for half a century and has now 
reached the age of eighty-three years. It is divided 
mto two sections—‘‘Krystallkunde ” and ‘'Mineral- 
kunde”—and the period covered is up to the end 
of the nineteenth century ; that is, previous to the 
recent developments in crystallography due to 
X-ray methods. 

The early history of mineralogy and crystallo¬ 
graphy are closely interwoven, but now they must 
be regarded as distinct sciences. Crystallography 
is no longer an aid only to mineralogy, but also to 
chemistry and physics—a fact that is well brought 
out in the present sketch. Besides chapters on 
geometrical crystallography there are others on 
physical and chemical crystallography, and on the 
recognition of the connexion between the form of 
crystals and their optical properties. The mineral 
section contains chapters on the crystallography of 
minerals and the optical determination of rock¬ 
forming minerals, and on the chemistry of minerals, 
including the study of their alteration and artificial 
reproduction. Some account is given of the more 
important mineral collections in various countries 
and of the work that has been done on the material 
so collected. An appendix gives an interesting 
series of biographical sketches of the more prominent 
past workers. 

The Story of Reckoning in the Middle Ages. By 
Florence A. Yeldham. With an Introduction by 
Dr. Charles Singer. Pp. 96. (London, Calcutta 
and Sydney: George G. Harrap and Co., Ltd., 
1926.) 45. M. net. 

The increasing number of teachers who are be¬ 
coming interested in the history of mathematics 
will welcome this little book, which is divided into 
two parts, treating respectively of the abacus and 
algorism. Admirable diagrams enable the reader 
to perform simple calculations with the abacus, 
and the chapters on algorism throw considerable 
! light on the evolution of our modem methods of 
I computation. 
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Letters to the Editor. 

[The Editor does not hold himself responsible for 
opinions expressed by Ins correspondents. Neither 
can he undertake to return, nor to correspond with 
the muters of, rejected manuscripts intended for this 
or any other part of Nature No notice is talcen 
of anonymous communications.] 

An Aspect of the Biochemistry of the Sugars. 

As is well known, the <i-galactose configuration may 
be derived from that of dl-gkicose by a simple optical 
inversion at position 4 as shown in the annexed 
conventional symbols: 


H 

OH 

H 

OH 

HO 

H 

HO 

H 

H 

OH — 

HO 

H 

H 

OH 

H 

OH 

d-GIuoose 

rf-Galactoso 


Although no suggestions as to a probable mechanism 
of this important transformation have hitherto been 
advanced, the explanation becomes obvious when 
certain developments in the theory of the Walden 
inversion and related simiDle optical inversions are 
taken into account. Lapworth, in the course of his 
studies of the mechanism of the formation and 
hydrolysis of esters, has pointed out that carboxylic 
esters and sulphonic esters are normally hydrolysed, 
and suffer fission generally, at the points shown by 
the dotted lines: 


R—O-f-CO—X 


R- 


-OSO.—X 


H OH HO H 

R—OH COgH.X E—OH SO^H.X. 

In harmony with the requirements of this theory, 
Phillips has found that optical inversion occurs in 
the fission, for example, the acetolysis of d-bonzyl- 
methylcarbinyl p-toluenesulphonate. The resuhiS arc 
summarised by the scheme : 


Ph. CHg. . CeH 4 . Me Ph . OH o. .Me 

(10 )c \ ^ 

W ^Me _ -h/ 

with inversion; 


Ph.CH 


(IL) 




.04-COR Ph. CH, 


.OH 


H^ 


""Me 


H 




Me 


without inversion. 

^ In ructions of type L, inversion is normal but nc 
mevitable, since special conditions may induce 
direct replacement. Thus there is little doubt the 
mversions in the carbohydrate group, though nc 
occurring in the hydrolysis of acetates, carbonates 
^tone compounds, etc., could be brought about b 
the tormation and hydrolysis of sulphato or ary 
^phonyl compounds. The theory which applies t 
den^tives of sulphuric acid applies also to derivative 
of phosphoric acid since, putting it crudely, phos 
phorus has much affimty for oxygen, and having one 
^quired the element will be difficult to part from n 
Iherefore hydrolysis of phosphoric esters will be i 


accordance with the scheme R-^0(P0)(0H)a, if 

the bxygen atom is directly attached to an asymmetric 
carbon atom, optical inversion should he observed. 
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Bearing in mind, then, the occurrence of iioxose- 
phosphates in Nature, it seems certain that the 
galactose configuration results from the hydrolysis 
of a glueosephosphoi’ic acid which may occur as such 
or form part of a larger molecule. An mtorosting side- 
issue IS the indication of the probable constitution 
of the glucosephosphoric acid, and the fact that 
the present hypothesis, permissible on the basis of 
Haworth’s six-ring glucose formula, would he excluded 
if glucose contained the butylene oxide ring. The 
reverse change from galactose to glucose will naturally 
have the same mechanism. 

In discussing the matter recently with Prof. 
W. N. Haworth and Dr. E. L Hirst, it was pointed 
out that the above suggestion tfirows an interesting 
light on the nature of the pentose m the nucleic acid 
derived from vegetable nucleo-proteins. Levene 
has obtained from this source a pentose-phosphoric 
acid which on hydrolysis yields d-riboso and phos¬ 
phoric acid and is therefoio considered to be a 
ribosephosphoric acid. It is much more likely to be 
d-xylosophosphoric acid, the nbose being produced 
in accordance with the scheme • 


H 

(H0)3(P0)0 

H 


OH 

H 

OH 


(i-Xylosephosphoiic acid 



K 

H 

H 


OH 

OH FLjPO. 

OH 

rf-JR.ibose 


The circumstance that wo are able in this way to 
regard nucleic acid as a derivative of the relatively 
widely distributed xylose in’Stead of the rare or 
unique nbose must undoiibtodly be regarded as 
strongly supporting the thesis advanced. The 
d-ribose could also be obtained from a d-arabinoso- 
phosphoric acid or from Myxosephosplioric acid, but 
d-arabinoso and /-lyxose do not appear to occur 
naturally, and consocpiontly the assumption of tiio 
origin from d-xyioso is preferable. Finally, without 
going into detail, it may bo pointed out that a con¬ 
sideration of the facts in relation to the theory of 
hydrolysis and opticuxl inversion indi(‘4itos Hiat* Iho 
first stage, involving fission of a bond, in the hydrolysis 
of a glucosido is the opening of the oxuk^ ring. 

R. UoniNSON*. 


The University, 
Manchester, Juno 24. 


Friction of Solids, 

There seems to be but very little published in¬ 
formation regarding the subject of solid friction, and 
such as there is is chiefly concerned with the efiocts 
of lubrication at considerable volocitios anti at 
comparatively low pressures. 

I think, therefore, it is worth while to contribute 
a short note on some experiments which I have 
recently made, in which the pressure between the 
solids range from those ordinarily met with m 
mechanical practice up to the highest which Hio 
material can withstand ^ and in which the velocities 
are almost vanishingly small. A list of the materials 
tried and of their coefficients of friction is given below. 

The point worthy of remark is the small difference 
which exists between the coefficients for the various 
metals notwithstanding their strong contrasts in other 
respects. Another point which seems remarkable is 
that when the pressure is high, the presence of a 
lubricant nearly always increases instead of diminish¬ 
ing the coefficient of friction.® 


* An example of friction at destructive pressures is presented bv 
the driving-band on the projectiles of large guns. The great volume 
of smofee which smokeless’ powder produces when such guns are 
%ed consists almost entirely of powdered drlvmg-band. te. of tnelv 
divided copper 

* The effect of a ‘drop’ in the saucer m preventing a cup from 
slipping Is very generally known. 
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In these experiments a small plate of sapphire was 
always used as one of the pair of substances the 
mutual friction of which was to be determined, because, 
as was found after many trials, where one of the pair 
was so hard as to be free from any chance of being 


The tray A was supported on three steel balls 
rolling on steel guides, and it was iound that the 
resistance offered to the travel of the tray was less 
than a ten-thousandth of the load earned by it. 

In making an experiment the tray was brought to 



Fig 1 — Appaiutus iiseil in ilie nioasmeinont cfiefticient oi tnction a, .siclo elevation , h, plan , A, tray lollinp; on steel 
balls, jS'j sapphire pkte , r, test piece , P, zero mark on trav , /, index , IJ, divided head, coiitiolliiiff spniift balance 


scratched, tlie coefficient depended solely on the 
properties of the softer material. 

As mentioned m inv letter published m Nature of 
May 7, the sapphire plate was earned on a tray 



Fig. 2 —^Diagram showing the results of two sets of experiments on 
the coefficient of faction of steel on sapphire 

X Individual observations when the surfaces are dry. 

0 „ »» in oil 

The ratio ordinate/abscissa=coefficient of friction 

which could be dragged literally under the loaded 
test piece by the action of a spring balance. The 
apparatus, somewhat improved, is shown in Fig. 1, 
a and b. 


the zero position by turning the adjusting screw H 
of the spring balance until the mark P on the tray 
coincided with the index I 


Coefficient of Friction between Metal anu 
Sapphire. 



D indicates that the surfaces were clean and dry. 
L „ „ lubricated. 


To make the zero definite a counter weight IF was 
added to give an initial tension to the springs. The 


No. 3010, VoL, 120] 


b2 







46 


NATURE 


[July 9, 1927 


test piece with its appropriate load was tlien allowed 
to pi ess on the sapphire and the tray (by means of 
a screw nut shown m the sketch) was shifted slightly 
in the direction to extend the balance spring. This 
screw was slacked back and the mark P again brought 
to coincide with I by turning the divided head H, 

The balance reading then gave the force which was 
just sufficient to cause sliding between the test piece 
and the sapphire. 

In Fig. 2 one complete experiment is plotted in 
detail, in order to show the kind of accuracy with 
which the relation between the tractive force and 
the load is determined by this method. All the 
experiments were plotted in the same way, and the 
order of acciuacy is much the same on each. The 
average results are given in the table on 45. 

Lubrication was effected by putting a drop of 
heavy oil on the sapphire before placing the test 
piece in position. Some very general causes must 
underlie the approximate equality of all these co¬ 
efficients, but the explanation would require a 
knowledge (which does not at present exist) regarding 
the intimate conditions at solid boundaries. 

A. Mallock. 

9 Baring Crescent, 

Exeter. 


The Scattering of Electrons from Single Crystals 
of Nickel 

In a letter to Nature (vol. 119, p. 558; April 16, 
1927, hereafter cited as loc. cit), Messrs. Davisson and 
Germer have communicated the results of some very 
interesting experiments on the scattering of electrons 
from single crystals of nickel. They show that the 
distribution of scattered electrons, which have only 
lost a small fraction of their energy, depends on the 
voltage, and is in accordance with the symmotT-y of 
the crystal. The authors explain their I'esults ap¬ 
proximately on the basis of the Einstein - do Broglie 
theory of the wave electron, in a similar manner 
to that suggested by Elsasser {Naturwiss,y 13, p. 711, 
1925) in explanation of earlier experiments of Davisson 
and Kunsman {Phys. Bev., 22, p. 243, 1923). In 
particular, the explanation given is that electrons of 
velocity v are scattered by the nickel crystal m very 
nearly the same directions as those in which an electro¬ 
magnetic wave of wave-length Xg^hjmv would be 
diffracted by the cross grating formed by the upper¬ 
most layer of atoms m the face of the crystal—m 
this case, a (111) face which has been etched by 
vaporisation. 

The alteration in intensity (with varying voltage) 
of the reflection with maximum at 50° in the {111} 
azimuth for 54 volt electrons [loc. cit, Fig. 1] is not 
explained by diffraction at a cross grating. There is 
another control which brings out the one reflection as 
a maximum with the partial suppression of the neigh- 
bourmg ones. The control is not the complete one 
which would be exercised by a space lattice. This 
would entirely suppress all reflections but the maxi¬ 
mum. The necessary degree of control would be 
provided by the influence of a second cross grating 
lying beneath the first. The observed position of the 
maximum (i.e. at 54 volts, 50°) can then, however, be 
explained only by the assumption of a spacing between 
the two gratings equal to where K == 0*66 or 

1*16 and is the normal spacing of th© {111} 

planes of a face-centred cubic lattice of constant a. 
At these distances the diffracted beams from the 
two layers are in phase for 54 volts. The twq factors 
differ from on© another in corresponding path length 
by one wave-length. 

It must be pointed out that the factor K is not quite 
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the same for all reflections. The calculatod maximum 
intensities for the various voltages in the neighbour¬ 
hood of 54 volts for tlio above values of K are shown 
m the figure, conqiared with fiio observed maximum 
intensities \loc. cii. Fig. 1]. (No corrections ha\^e 
been applied for general scattering.) The positions of 
the maxima agree with those observed within the 
error of reading of the published curve. The agree¬ 
ment in height of the maxima is almost equally satis¬ 
factory m the two sets. There is a possible prefer¬ 
ence for — 1*16, as the existence or non-existonc© of 
a peak may be a better criterion than the comparison 
of intensities. It may be necessary to take a slight 
effect from the third layer into account. 

The variation of intensity with azimuth in co- 
latitude 50° has also been calculated \loc. cit. Fig. 2J. 
The ratio of the maxima (111) • {100} has been 



CO-LATITUDE 

Pig 1. 

calculated to be 4 : 1 ; that of the observed values, 
making allowance for general scattered radiation, 
being of the order 2:1. This agreement is satis¬ 
factory when it is realised that atom factors for the 
gratings will have to be taken into account. 

The reflections in azimuths {111} and {100} for 110 
volts are not explained by diffractions in a cross- 
grating parallel to (111). On th© suggestion of Prof, 
von Lane that faces other than (111) were present on 
th© etched surface, the diffractions from the cross 
gratmgs parallel to a few of th© most probable sub¬ 
sidiary faces were calculated. Th© assumption of the 
existence of faces {Ill} would explain th© reflection in 
th© {111} azimuth, giving a value of n{\mv/h) = 2( 1 *06), 
The reflection in tho {100} azimuth can possibly be 
explained as a diffraction of the same typo in tho 
{Ill} faces of minute twin crystals, which are rotated 
through 60° on th© surface of the main crystal. 

It is reasonable to assume that an alteration in the 
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lattice IS to be found near the surface of a crystal. 
Whether an increase or a decrease takes place seems 
to be an open question. An application of the electron 
lattice theory of Haber would suggest that the nickel 
atoms would be repelled, and the spacing increase 
(c/. Madelung, Phys. Zeits^ 20, p 494, 1919). The 
point is, however, not very clear. That the surface of 
an etched crystal is not perfectly plane, and that many 
faces of the order of ten to a few hundred atoms in 
extent are present, is also to be expected. 

It is not profitable to carry the discussion further 
on the basis of the results which could be communi¬ 
cated m the scope of a letter to Nature, The agree¬ 
ment of these results with calculation seems to 
indicate that the phenomenon can be explained as 
a diffraction of waves in the outermost layers of the 
crystal surface. It also appears, which may be 
even more important, that a complete analysis of 
the results of such experiments will give valuable 
information as to the conditions prevailing m the 
actual smface of the crystal, and that a new method 
has been made available for the investigation of the 
structure of crystals in a region whicli has up to 
the present almost completely escaped observation. 
Calculations on the above lines will be continued when 
a more detailed account of the experiments is available. 

In conclusion, the writer wishes to express lus 
thanks to Prof. M. von Laue for the very kind interest 
which he has taken in discussing this problem. 

A. L. Patterson, 

National Kesearch Student (Canada). 
Kaiser Wilhelm-Institut fur Paserstoffchemie, 
Berlin-Dahlem, Germany. 

May 26. 


The Origin of Speech. 

It is well known that the gestures of articulation 
which produce the consonants T, and K are not 
always made respectively m exactly the same position 
m the mouth, and that the exact position is more or 
less dependent on the vowel with which the consonant 
in question is associated. 

Actually, the consonant gesture tends to be made 
near the position at which the tongue approaches the 
palate to form the central orifice between the front 
and back resonators which produce the required pair 
of vowel resonances. 

Examination of the actual resonance - changes 
produced by the consonant gestures of L, T, and K, 
in association with different vowels, showed that the 
acoustic effect of a consonant gesture varied very 
greatly according to the position m which it was 
made. 

Thus the initial resonance of L m the syllable 
Li (lee) is about 4 semitones higher (m my voice) 
that that of L in lu (loo). Similarly, in the case of 
ti and tu the difference of resonant pitch is 14 semi¬ 
tones, while between ki and ku the difference may be 
so much as 20 semitones. 

These differences of resonant pitch are much greater 
than those by which we normally distinguish such 
vowel sounds as i (eat) and ei (hay), or se (hat) and 
^ (earth), or A (up) and a (calm) ,* yet we normally hear 
all these consonants as the same—whatever be the 
vowel with which they are respectively associated. 

The conclusion which was drawn from these (and 
other) observations was that, in appreciating speech, 
the human mind is not primarily interested in the 
soimds—^which are due to changes of resonance—but 
rather in the gestures of articulation by which these 
changes are produced. 

We therefore normally accept, as identical, speech 

No. 3010, VoE. 120] 


sounds which may be very different m pitch or m 
change of pitch, if we recognise that they are made 
by the same gesture of the tongue—even though that 
gesture may, for convemence, be made m different 
Xiositions in the mouth when associated with different 
vowels. 

To test the assumption that speech is essentially a 
matter of gesture, the attempt was made to ‘ fabricate ' 
a number of words symbolising such simple actions as 
to dig, wave aloft, shake (like shaking a mat), stab, 
scrape, etc. The method of formation was to imitate, 
with the tongue, a pantomimic gesture, such as might 
also have been made by hand, and to phonate or grunt 
while makmg the tongue-gesture. 

The phonetic results of these combined gestures and 
grunts were submitted to Dr. Neville Whymant, who 
kindly undertook to comi^are them with early Poly¬ 
nesian, Melanesian, and Japanese words of similar 
meaning. 

As the result he was able to produce close phonetic 
counterparts from these languages m the case of 11 
out of 12 fabricated words. Thus, for to dig, the 
fabricated word was tadi or tan—the actual Proto- 
polynesian word is tan , for wave aloft the fabricated 
word was ledhl-ledhl or ledl-ledl—the actual word is 
lete-iete. 

To test whether the same principle of word forma¬ 
tion had been operative m the Aryan languages, the 
experiment was matle of comparing the meanings of 
a number of Aryan roots which differed only by a 
single consonant sound—as, for exaitiple, the roots 
LA, LAS, LAGH, and LAK. 

It was found that, in the case of about 130 words 
thus compared, each separate consonant imported a 
characteristic element of meaning, and that this 
meaning was pantomimically related to the gesture 
by which the consonant was produced. 

Thus LA —which is due to the sudden lowering of 
the tongue from contact with the palate—^iias the 
meaning * to be low ’ 

The consonant S is produced by pressure of the tip 
of the tongue against the back of the front tooth, so 
as to make a constriction in the front of tho mouth, 

S consequently denotes a grip or a bringing to a 
jioint in a forward position. 

Actually, LAS means ‘ to glean,’ that is, to be low 
and grip or pick in front of one. 

GH IS due to a partial closure of the back of tho 
tongue against the back of the throat—the sensation 
being that of flattening the tongue out in the mouth. 

Actually, LAOH means to lie down. 

K IS due to a complete closure (and release) of tho 
back of the tongue against the soft palate. 

Actually, LAK means to bend or dejiress—^the 
forcible K closure importing the idea of stress. 

Similarly, E (made apparently with a redexed 
tongue as in Wessex and very generally in the United 
States) commonly denotes a bending back or surround¬ 
ing, while L symbolises vertical movement, up or 
down. 

Besides the roots which form comparable series, 
there were found a large number of isolated words— 
like DHIGH to smear, WID to see, DU, DUK, or 
TUH to lead—^which give similar evidence of gestural 
origin. In the case of WID the lips and tongue appear 
to imitate the human eye, while in DU, DUK, and 
TUH the lips make a pomting gesture. 

Altogether some 320 roots have been found which 
show signs of pantomimic origin. 

It would appear, therefore, that human speech 
began by the performance of sequences of simple 
pantomiimc gestures of the tongue, lips, etc., com¬ 
parable with the natural gestures (of hands, etc.) 
which are still made by deaf mutes, and that these 
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gestures were luade audible by breathing or 

grunting. 

In tins way a single polysyllabic ' word ’ would 
denote a sequence of actions (or of actions and related 
objects), in otlier words, a ‘sentence.’ 

Since these results were formulated 1 have learnt 
that a practically identical theory was put forward 
in Sept.—Oct- 1862 by Dr J, Dae of Honolulu, in 
three articles published by The Polynesian^ copies of 
which I have now seen m the British Museum Library 
(Press Mark—Ueneral Catalogue—P.P. 9899. 6). 

Dr Dae’s conclusions were drawn from a study of 
Polynesian word-formation 

It is remarkable that, though Prof Max Muller 
was acquainted with Dr. Dae’s articles (see his 
“ Science of Language,” Second Senes, 1864, pp. 10 
and 89), he did not appreciate then imjiortaneo, or 
see the light which they thiew on the origin of tlie 
Aryan roots and of human speech in general. 

R A. S Paoet. 

1 Devonshire Terrace, W.2, 

June 6 


Preliminary Note on a Glow in Hydrogen 
at High Pressure. 

Dxjbing an experiment in which an attempt was 
being made to get atomic hydrogen by mean-^ of an 
incandescent tungsten filament in wet hydrogen, a 
quite unexpected glow was discovered The apparatus 
consisted of a three-litre bulb in the bottom of which 
there was sealed a tungsten filament from a 300-watt 
electric-light bulb. The pressures varied from 2 cm. 
to 36 cm., the hydrogen being generated by the 
electrolysis of potassium hydroxide. No cart^ was 
taken to dry the hydrogen or to jiurify it. 

The glow was observed as follows . The filament 
was allowed to come to mcanclcsconeo, the observer 
very carefully shielding his eye from the direct light 
of the filament. On extinguishing the filament and 
then opening the eyes, it was possible to seo a wi^akly 
luminous ball of vapour, blue in colour, rising from 
the filament and spreading out into an umbrolla- 
shaped cloud at the top of the bulb. This glow 
persisted for about a second and then disappoarod. 
The act of disappearance was a characteristic one, 
the glow appearing to collapse from the wall of the 
bulb to its centre. The speed with which the glow 
shot up from the filament increased with increased 
pressures. Below 2 cm. and above 30 cm. the glow 
was no longer observed. 

It was found that after the filament had been run 
steadily for about thirty minutes it was no longer 
possible to observe the glow. However, on letting 
the filament stand for about ten minutes it recovered 
its former power to give the glow. We suspect from 
this that the glow is caused by something which is 
liberated from the incandescent tungsten filament, 
the fatigue of the filament bemg due to the filament’s 
having given up all the carriers of the glow. 

When fresh hydrogen was allowed to enter the 
bulb the filament did not give the glow until it had 
been flashed about ten or twelve times, after which 
it recovered its former ability to give the glow. 

In order to eliminate the possibility that the glow 
may have been due to excitation of the hydrogen by 
electrons from the filament which had been accelerated 
due to the potential drop along the filametit, a 
filament was used which became incandescent and 
gave the glow on only 5 5 volts. This immediately 
eliminated the above possibility, because the lowest 
excitation potential of Hg is at 11 4 volts. 

Several attempts were made to photograph the 
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spectrum of the glow, all with no success. How¬ 
ever, by tho use of coloiu filters it was possible to 
show definitely that tlie glow oxteuded at least from 
5000 A.U. to*4400 A U. Thoreloio, although there 
are as yet no photographs, there is very little doubt 
m our mind as to the nature of tho spectrum. We 
think that tho spectrum is continuous because it is 
hard to see how such a weak spectrum can extend 
over a range of more than 600 A.U. and bo anything 
else. An attempt is now being made to determine 
the natm*e of tho carriers of this glow. 

Joseph Kaplak 

Physical Laboratory, 

Tho Johns Hopkins University, 

Baltimore, U S.A. 


Anomalies in the Properties of Long-Chain 
Compounds. 

Durinu tho (ioiu'so of an mvxist-igallon into tho 
nature ot adhesion (on which I havu boon ongagcnl 
with Prof. J W. McBam on behalf of the Adhosivjvs 
Rosoarch Committeo of tlio Department ot Scientific 
and Industrial Ro.soarch), it has bccomo ovuleiit tluit 
many ot tho properties of certain long-eham com¬ 
pounds become anomalous at (or in tlio immc^diato 
neighbourhood of) tho 5th, 10th, and 15th carbon 
atoms in tho chain. This is of theoretical intoiH^sb 
in connexion with tho form which Uio carbon spiral 
assumes in particular homologous senes. 

As IS well known, tlie combined X-ray dal-a of 
various investigators loud siqiport to tho idc^a that 
some form of carbon spiral or zigzag exists in certain 
long-chain compounds ; and on certain a.ssumptions 
the disposition of tho carbon atoms in thi^ chain has 
boon raon^ priMiisoIy dofiniMl. It» is (I(\sira]>lt% howovor, 
that (lat.a other than tJioso of X-ray s[)a<angs sliould 
hiMionsiderod in this connexion; f()rexamplo,prop(a'tioH 
relating to inoltmh shilv or to soliUlon, 

Accoiding to tho storoochomi<‘al view, a. cfaitinuous 
chain of live carbon atoms would f)o oxp<X}UHl almost 
to return on itself; and it is roasonablo to supposes 
that a siindar disposition of the carbon atoms would 
recur at tJio 10th, 15th, etc., carbon atoms. In this 
event tho jiropcadios of similarly constitutinl com¬ 
pounds might be expected to show at least a tend(uic,y 
to periodicity with incroase of molecular weight. 
Evidence of such a periodicity in tiie molecular 
rotatory power of the othyl-R-carbinols (R~“alkyl) 
was obtained by Pickard and Kenyon {Jour* Chem, 
d'oe., p. 1924, 1923). 

From a consideration of such properties as static 
friction, adhosion, cohesion, surface tension, density 
of packing and electrical properties of monomolocular 
films on water, optical activity, magnetic rotation, 
dissociation constants, toxicity, together with other 
data, it appears that cumulative evidonco can now 
be adduced indicating that anomalies or turning 
points exist in many of tho properties of certain long- 
chain compounds at (or near) tho 5th, lOth, and 16th 
carbon atoms of tho chain. (It is intondod to publish 
the detailed evidence shortly.) Tho abnormality is 
usually most pronounced at or near the anomalies 
bemg smaller in the neighbourhood of Gg and 
It is considered that publication of the data may 
stimulate research into the question of periodicity in 
the properties of long-chain compounds, quit© in¬ 
dependently of the various X-ray investigations now 
in progress. 

W. B. Lee, 

Department of Physical Chemistry, 

The University, Bristol, 

June 20. 



July 9, 1927] 


NATURE 


49 


Observations of the Total Eclipse of the Sun, June 29 . 


rflHE sense of personal disappointment of the 
-L astronomers who were prevented by clouds 
from observing the total eclipse on June 29 gives 
place readily to feelings of relief that in spite of 
persistently bad weather the spectacle was wit¬ 
nessed by many expectant people. As Prof. Turner 
rightly commented in the Times of June 28, the 
possible technical gains to astronomers on this 
occasion would take second place beside the general 
advantage of the pubhc. On account of the un¬ 
certainty of favourable weather, the shortness of 
the duration of 
totality, and 
the low eleva¬ 
tion of the sun 
at the time, this 
eclipse was not 
a favourable 
one for the 
specialists in 
eclipse prob¬ 
lems. As a 
possible oppor¬ 
tunity, how¬ 
ever, for many 
people to see 
the various 
phenomena of a 
total eclipse for 
the first and 
only time of 
their lives, the 
occasion justi¬ 
fied all the care- 
ful prepara¬ 
tions made on 
every side for 
its occurrence. 

Three months 
ago the railway 
companies re¬ 
garded the sug¬ 
gestion that a 
special train 
might be run to 
a place in the echpse track as scarcely a business 
proposition. One company replied that, though 
the event might be of interest to a few astronomers, 
the public was not likely to pay much attention to 
it. Within a few weeks of the eclipse, however, it 
became evident that a very large number of people 
intended to get within the zone of totality on 
June 29 ; and the railway companies with lines in 
or near the eclipse track found that they could fill 
all the trains they could run, or for which convenient 
stations or sidings were available. In addition to 
the thousands who travelled by rail, very many 
more journeyed to the track by motor-cars, and 
during the night of June 28 there was an almost 
unending procession of cars driving to the main 
roads within the track. 

Such a great pilgrimage to view an astronomical 
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phenomenon was in itself most remarkable, and 
though only perhaps about a quarter of a million 
people actually saw the glorious shrine of the sun’s 
corona, yet every one within the zone of totality 
was impressed by the accuracy of the timing of the 
eclipse (the difierence between prediction and 
observation was less than three seconds) and the 
eerie darkness of the total phase There was a 
sigh of relief in the watching crowds when the sky 
began to light up again after the sudden gloom. 

Those of us who are familiar with celestial move- 

ments can 
scarcely under¬ 
stand how com¬ 
pletely wonder- 
ful the predic¬ 
tion of eclipses 
appears to be to 
the mind of the 
general public. 
Most people 
have only the 
vaguest ideas 
as to the sizes, 
distances, or 
motions of the 
sun, moon, and 
earth, and to 
many of them 
the dark body 
of the moon 
seemed to be 
actually a disc 
touching the 
sun. One lady 
was heard to 
say that she 
was afraid the 
thing would 
stick upon the 
sun instead of 
passing right 
across. It is 
true that the 
periodical press 
has done much to enlighten the public by means of 
descriptive and illustrated articles as to the nature 
and cause of eclipses, and never in the lifetime of 
any of us has so much space been devoted to an 
astronomical subject. The Tail^/ Mail in particular 
took the lead months before the event, and near 
the day of the eclipse, as well as a day or two later, 
every daily newspaper made it a leading feature. 
Eeporters and press photographers invaded every 
station where astronomical instruments were set 
up, and opinions as to promise or performance 
were eagerly sought and copiously printed. It is 
stated in the Times of July 4 that 22,000 press 
telegrams on the eclipse were dispatched from 
Settle on June 27-29. The London Evening News 
may be congratulated upon a remarkable achieve¬ 
ment in this connexion. The Astronomer Royaks 



Fig 1.—Photograph of solar prominences and inner corona taken at the Astronomer Royal’s 
observing station at Giggleswick, Yorks, during totality on June 29 Exposure 20 sec,, 
using a 6-in lens of 45-ft. focus by Alvan Clark, kindly lent by Mr James H Worthington. 
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photograph of the corona taken at Ctiggleswick 
was developed hy ten o’clock on the Wednesday 
morning, and a representative of the Evenmg News 
was permitted to copy the negative He went at 
once to Leeds by motor-car, and from there his 
photograph was taken to London by aeroplane, 
with the result that a reproduction appeared in 
the Evening News of the same day. By the courtesy 
of that journal we are able to reproduce the same 
photograph in ISTatuke (Fig 1). The original 
negative at the Royal Observatory, Greenwich, 
show's, of course, more detail, yet the picture here 
reproduced illustrates how successfully the Astro¬ 
nomer Royal’s party took advantage of the good 
fortune given it during -^the fine moments of 
totality. 

Though glimpses of the corona were obtained at 
a few other places, no photographs comparable with 
that secured at Giggleswick were obtained elsewhere 
in England or Wales. At Gilling, near Richmond, 
Yorks, Sir Francis McClean had erected a camera 
wdth a lens aperture of 6 inches and focal length of 
31*5 feet for the photography of the corona, but he 
and his brother, Capt. W. N. McClean, as well as Dr. 
Lockyer, Director of the Norman Lockyer Obser¬ 
vatory, who hoped to obtain a photograph of the 
coronal spectrum, were prevented by thick clouds 
from doing anything useful during totality. 
Similar depressing weather conditions prevailed 
at most places and prevented observational work, 
either visual or photographic, by Prof. Fowler 
at South Kensington, Prof. Newall and the 
Cambridge party at Aal, Norway, and Prof. 
Mitchell at Fagerness. It is reported, however, in 
the Times of June 30 that at Ringebu, in Giid- 
brandsdal, and at Nyborgmon, in Finmark, w'cather 
conditions were perfect and excellent observations 
were made and photographs taken by Profs Haland 
and Vegard at the former, and by Prof. Linke and 
M. Kjogness, Director of the Geophysical Institute 
of Tromsd, at the latter. 

Whilst sympathising with the many disappointed 
astronomers who had prepared and hoped for 
successful observation, it cannot but be felt that 
the combination of circumstances, such as they 
were, could not have been happier. In the first 
place, the Astronomer Royal’s party was able to 
carry through successfully its intended programme, 
in spite of a serious handicap to the adjustments of 
instruments imposed by continuous bad weather 
for a fortnight before the event. Only those who 
have at least seen something of the preparations 
required in setting up an eclipse camp can appreciate 
the skill, concentration, and anxiety involved, and 
all will rejoice at the Astronomer Royal’s good 
fortune in being at the most favoured place on 
June 29. At Southport also, a town at which the 
largest number of people had congregated, a satis¬ 
fying, although not perfect, view of the eclipse was 
afforded. Prof. Turner, who has done so much to 
forward pubhc interest in the eclipse, musb-feel 
highly gratified at his happy selection of Southport 
for his observing station, to which people gravitated 
in such large numbers. 

An account of the mtended programmes of 
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work proposed at various eclipse stations w'as given 
in the Supplement to Nature for June 18 Work 
was practicable, however, at three only of these 
stations At the Astronomer Royal’s camp at 
Giggleswick, the very successful large-scale photo¬ 
graph of the corona already mentioned was taken 
with an exposure of 20 sec Photographs of the 
flash spectrum, whilst not completely successfuh 
on account of the lightly-veiled sky, should give 
useful information. At Southport, the site of the 
joint expedition from the University and Radcliffe 
Observatories, Oxford, tw'o photographs were 
obtained with the astrographic telescope One of 
these photographs developed during the following 
afternoon gave a moderately good image of the 
corona, the other plate being reserved for special 
treatment at Oxford A pair of polanseopic plates, 
taken with the similar components of the Abney 
lens, showed that qualitatively, at any rate, the 
method employed was successful At Stonyhiirst, 
where the vagaries of the weather were especially 
evident, the programme arranged by the director 
could not be carried out owing to cloud, but a 
visiting astronomer, the director of the Coimbra 
Observatory, Portugal, w^as able, in another part 
of the grounds, to complete two kinomatograph 
films, which it is hoped will show the formation 
of Daily’s Beads. In an aeroplane (kindly placed 
at the disposal of the Astronomer Royal by the 
Daily Mail) at a height of 11,000 fend over 
Darlington, two members of the staff of the 
Royal Obsd’vatory, Greenwich, secured thriM^ small- 
scale photographs showing the (corona and its 
extensions These jihotographs would hav(^- Ixnm 
of special use in defining the typi^ of corona and 
tracing its extensions if the sun had been completely 
liidden at all land stations. 

Tlic most interesting featurcss of the eiiipst^ 
appear to be as follows * 

The Moon’s Shadow.—T he approach and 
retreat of the moon’s shadow'' as a definite boundary 
were clearly soon by Dr Gerald Stoney from a lidge 
a few miles north of Richmond, Yorks. To most 
observers, however, the shadow was simjily an 
increasing darkness It w^as noted generally that 
the increase of light after totality wtxs apparenlly 
more rapid than the decrease before totality, 
progressive changes of colour as totality approaclu'd 
and passed have been fully described by eyc^- 
witnesses in and adjacent to the zone of i;otahty. 
The most remarkable effects w'cro cvickmily seem 
from the air. 

Baily’s Beads —Several people reported having 
seen this phenomenon, which occurs immediately 
before and after complete totality. It is possible, 
however, that in some cases this may have been 
confused with the appearance of bright pro¬ 
minences. An account of a spectroscopic observa¬ 
tion of Baily’s Beads, succeeded by the appearance 
of the flash spectrum, is given by a correspondent 
in the Yorkshire Post for June 30. 

Solar Prominences and Chromosphere,— The 
ptommences were a striking feature at totality, four 
or fi,Te being visible to the naked eye. The largest 
of these, near the sun’s north pole, was easily seen 
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by most people , its height was estimated to be 
50,000 miles The day previous to the eclipse, 
Prof Fowler, observmg at South Kensington, 
detected this prominence spectroscopically The 
only sunspots near the sun’s limb at the time of the 
eclipse were placed at position angles 70° and 257° 
respectively, measured from the north point of the 
image. The colour ascribed to the chromosphere 
and prominences by the majority of observers was 
pink, red, or scarlet It is of interest that the 
Greenwich observers and their associates in the 
aeroplane agree in the statement that at a height 
of 11,000 feet, where the sky was so clear as to be 
a deep Oxford blue, the colour was a lustrous silver 
white This divergence of colour estimate might 
well be a point for observation at future eclipses. 

The Corona —The type of the 1927 corona is 
that previously found associated wuth maximum 
sunspot activity In shape it resembles that of 
the 1905 corona (An article dealing with the 
forms of the corona and their origin was contributed 
by Dr W J. S. Lockyer to Nature for June 18, 
p, 93.) A remarkable feature of the 1927 corona 
w’as the brightness of the inner zone One or 
more extensions were seen, the estimated length 
for the longest being about IJ solar diameters 

We are glad to be able to pubhsh the subjoined 
details of observations made at various stations 

Giogleswick. 

The Koyal Observatory observers at Giggleswick 
were Messrs Davidson, Jackson, Melotte, and 
Woodman They arrived a fortnight beforehand 
in time to meet their instruments, which had been 
sent from Greenwich by Admiralty lorry. They 
were joined later by Messrs Greaves and Horrocks, 
and on June 24 by the Astronomer Royal The 
site kindly placed at their disposal by the governors 
and headmaster of Giggleswick School was a field 
behind the chapel, from which the morning sun 
was seen over a lull rising to an altitude of 4° to (>°. 
On the morning of the observers’ arrival, the sun 
was seen in a perfectly clear sky at the time of the 
eclipse, but for thirteen successive days was in¬ 
visible at this time. During this fortnight rain and 
wind hampered the observers, but the greatest 
trouble was the absence of any continuous spells of 
sunshine This made the final adjustments of the 
spectroscopes very difficult and somewhat uncertain. 

On the day of the eclipse the observers were 
kept on tenter-hooks, but the sun was visible in a 
slightly hazy sky for 10 minutes before the total 
phase. Mr. Horrocks had a chronometer and called 
out, from the calculated times, 10"^. 5^ : 2“ . : 

50®: 40®: 30® 20®: 10® before totality. The com¬ 
mencement of totality was 3® before the revised 
predicted time. This was observed by the 
Astronomer Royal and coincided with the time 
when Mr Davidson, watching the image, cried 
' Go.’ Mr. Horrocks from this zero counted seconds. 
The duration was 23®. 

Dr. Jackson exposed a plate in the 45-foot 
camera from 1® to 21®. A very sharply defined 
picture of the inner corona on the large scale of 
5 inches to the sun’s diameter was obtained. The 
extension is not great, but the detail is very fine.^ , 
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The spectra of the ‘ flash ’ were only partially 
successful 

The observers in the aeroplane provided by the 
Daily Mail were Messrs Greaves and Witchell of 
the Observatory staff and Mr. Hargreaves, an 
amateur astronomer who has been very successful 
in photographing faint comets. On ins advice, 
hyper-sensitised panchromatic plates were used. 
With these, three photographs were taken with 
exposures of yh®, ^^®. The plates show the 
extension of the corona well, but the longer 
exposures are afiected by shake. The success of 
this party was due in great part to the magnificent 
pilotmg of Capt. Barnard He found a hole in the 
high alto-stratus clouds and kept the aeroplane in 
it at the critical time. 

The third Greenwich expedition was not so 
fortunate The Hydrographer kindly arranged for 
the survey ship H.M S Fitzroy to be in the belt 
of totality during the eclipse Messrs. Edney and 
Chamberlain took cameras of 27 in. and 20 in. 
focal length working at F/4-5 and F/5‘6 respectively. 
But the sky was completely covered and nothing 
could be done 

There were no less than 100,000 visitors to the 
Settle and Giggleswick district who obtained a 
magnificent view of the eclipse. Among them were 
a number of boys and girls from West Riding towns 
like Huddersfield and Keighley. The educational 
effect of this unforgettable sight is not the least 
valuable result of the eclipse F. W Dyson . 


I observed the eclipse at Giggleswick from a 
point in the Chapel Field a few yardvS to the west 
of the Royal Observatory party. With me wore 
Messrs R. W, H and J Davies, who assisted me 
greatly in the erection and adjustment of my 
instruments The only photographic work at¬ 
tempted was with a small home-made shtlcss 
spectograph fitted with a transmission gi’ating 
mounted on a prism The clear aperture was 
1| inches, and the spectrum w^as focussed by a 
spectacle lens of 32 inches focal length. The scale 
of the spectrum thus formed on the plate was 
about 500 A U. to the inch. The plate used was 
a super-'speed panchromatic, made and kindly 
presented by the Imperial Dry Hate Com|)any. 
The speed was estimated by the makers at about 
1250 H. &; D., and the sensitiveness extends well 
down into the red, to about A7500 A half-piate 
was used, and this included about 5 inches of the 
red end of the spectrum, from A5000 to the limit 
above stated. Fairly satisfactory photographs of 
the flash spectrum were secured at both second and 
third contacts, exposure at the latter being made 
by Mr. J. Davies ll« and Dg are shown as large 
arcs, the former more than 180° in extent, and there 
are about a score of reversed metallic lines, mostly 
in the green ; but the plate has not yet been 
examined in detail. 

The majority of totality was devoted to a simple 
visual scrutiny of the corona with a 3-inch Merz 
comet-seeker having a power of 17 and a field of 
3° 10'. With this instrument the intense brilli^ce 
of the lower corona was v^ striking. It certainly 
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greatly exceeded the intrinsic brightness of the 
full moon and seemed to approximate to that of an 
incandescent mantle. The colour was pure silver- 
white, while that of the prominences was rose-pink, 
or perhaps more nearly cerise The four principal 
rays of the outer corona seemed to be arranged 
fairly symmetrically round the disc, and the general 
appearance was that of a typical maximum corona 
These rays were very much fainter than any part 
of the lower corona, but could be traced out to at 
least a full diameter of the moon. More than one 
w’^as observed to exhibit a double curvature of 
outline, and in all there was a marked tendency to 
radial striation or subdivision. The rays seemed 
scarcely so white as the lower corona. Instead, 
they appeared slightly cream coloured, but the 
somewhat hazy sky may have had something to 
do with this 

At third contact I moved the telescope so as to 
place the reappearing crescent just outside the 
field of view. The lower corona and prominences 
were then still conspicuously visible and remained 
so for at least half a minute. After this, as the 
light increased, the corona became gradually 
fainter, besides growing narrower through the 
encroachment of the moon’s disc, but it could be 
clearly held until 3 minutes and 5 seconds after 
third contact This moment corresponded to a 
94 per cent, obscuration of the sun. There was 
much absorption and scattering of the sunlight by 
haze, and the sky against or through which the 
corona was seen was very bright Had the 
atmosphere been transparent and a somewhat 
higher power been used, I feel fairly confident that 
I could have seen the corona for at least another 
minute, and possibly a little longer still. In any 
event, my observation seems to lead to the interest¬ 
ing conclusion that, given clear weather and a 
suitable instrument, the lower corona could have 
been seen at this eclipse from practically every 
part of the British Isles. Certainly from places 
near the zone of totality, such as Manchester, 
Leeds, and Newcastle, it would have been a 
conspicuous object. W. H. Steavenson. 

Southport. 

The members of the Oxford expedition, Prof. 
H. H. Turner from the University Observatory, 
and Dr. H. Knox-Shaw and Mr H, 6. 8. Barret 
from the Radclifie Observatory, arrived at South- 
port on June 22, and immediately commenced 
setting up their instruments in a cycle shed of the 
King George V. School, which with the ready 
assistance of the Southport Director of Works was 
quickly converted into a comfortable observatory. 
As mentioned in Nature of June 18, the instru¬ 
ments consisted of the astrographic object-glass 
of the University Observatory with a portable 
tube, fed by a 16-in. coelostat, for direct photo¬ 
graphy of the corona; and the two components of 
a 4-in, Dallmeyer doublet (the Abney lens), each 
of 5 ft. focal length, with two cameras containing 
plates of plate-glass, blackened at the back, just 
Adthin the focus, reflection ofl which polarised the 
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light in two directions at right angles. These 
cameras were fixed on an equatorial mounting 

The weather was almost uniformly bad during 
the week of preparation. The instruments were 
set up approximately in azimuth by means of an 
excellent plan of the shed prepared by boys of the 
school, and accuracy to within about a degree was 
secured in this way. The coelostat commanded 
only the morning sky, and a glimpse of the sun on 
the morning of June 25 provided the means of its 
final adjustment in azimuth Intermittent sights 
of the sun on June 28 enabled the coelostat clock to 
be rated. As there wore no clear nights, the focus 
of the three telescopes was determined in the school 
dark-room by a photographic autocollimatiou 
method 

On the night before the eclipse there was a short 
interval when the stars were clearly visible, but it 
clouded up before dawn and there were no patches 
of clear sky again until the following afternoon. 
Throughout the period of the eclipse there was a 
uniform sheet of thin cloud over the sky and 
considerable lower cloud as well, from which the sun 
was fortunately clear from 5 h 10 m. (summer time) 
until about a quarter of an hour after totality, 
except for a few anxious minutes after six o’clock, 
when it was almost entirely absorbed. Through 
this thin cloud exposures of 5 sec. and 2 see. were 
made with the astrographic telescope, and a plate 
was exposed in each of the polariscopic cameras 
simultaneously for 18 sec. 

The latter plates, on which photometric wedges 
had been impressed at the (jlarendon Laboratory, 
with the kind co-operation of Mr. 1. 0. (irilfith and 
Dr. G. M. B. Dobson, have boon (hwelopcd, and 
show differences which seem definitely to ho due to 
polarisation in the corona. It is doubtful whoth(U’ 
they will prove of any photometric value owing to 
the presence of cloud, but it is gratifying to find 
that this simple and mexpensivo method of 
obtaining photographs of the corona in polarised 
light, which should be within the reach of amateurs, 
promises to be successful The 2 sec. exposure 
with the astrographic telescope was also developed 
at the school. Although weak, it shows a narrow 
corona and several prominences, one of them 
showing a distinct arch. The 5 sec. exposure with 
this camera was taken back to Oxford to have a 
wedge impressed on it before development. All 
the plates show absorption by cloud over the 
lower limb of the sun. 

The observation of the time of second contact 
'indicates a correction to the predicted time of 
minus 2 or 3 seconds, but this, as in the case of 
the observation made at Giggleswick, will require 
confirmation, when the accurate position of the 
station is determined. A number of .persons saw 
several prominences quite distinctly with the 
naked eye. 

. The headmaster (Mr. G. A. Millward) and the 
staff of the school, and the Mayor and Corporation 
of Southport, gave every assistance in their power. 
For the observations at totality the expedition 
was assisted by Mrs. Turner and Mr. E. B. Knobel, 
who with fans made the exposures at the two 
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instruments ; by Mr. J. H. Reynolds, who at¬ 
tempted without success, as did Mr. Barrett, to 
observe the flash spectrum with a direct-vision 
spectroscope ; by Messrs D. C Leech, R Thomp¬ 
son, and C Woodham, masters at the school, who 
worked the apparatus which provided the wureless 
time signals from Greenwich and called out the 
seconds of totality , and by several boys of the 
school, who booked the times of the various 
exposures 


Meteorological Observations, 

The maximum of mnd velocity occurred at 
o 28 or 5 29 G.M T , and the maximum ‘ backing ’ 
of wind direction at 5.30 The reduction in velocity 
was only 2 or 3 miles per hour, namely, from about 
6 to about a 4 miles per hour wind, the recovery 
being the same. The backing of direction was 28° 
(from a point 146° from north through east to 118°), 
and the recovery afterwards practically as much. 

Temperature fell only 0° 4 F. by the M.O 
thermograph in the Stevenson screen, but 0° 9 
by the dry bulb of the Assmann aspirated psychro- 
meter. The minimum occurred at 5 34. 

The wet bulb fall was 0° 6 by the Assmann At 
5.35 the dry and wet bulbs were only 0° 9 apart 
(dry == 47°-9 and wet -47° 0) 

The open-scale barogram shows nothing what¬ 
ever that can with any certainty be associated 
with the eclipse. 

The grass minimum temperature (by a special 
thermometer as sensitive as a mercurial one) was 
44° 8. 

Not the slightest char was made on the card of 
the sunshine recorder all the inorning 

Joseph Baxendbll. 

Daklinuton 

As I was one of the fortunate few who saw the 
eclipse on June 29, a brief account of my experience 
may be of some interest I spent the previous night 
at Darlington with my party, and a little before 
5 30 we went out into the streets in a quiet part of 
the town. The eastern sky was cloudy, and it was 
some ten minutes before we could locate the sun, 
but at last, about 5 45, there was a break in the 
clouds and it was seen that the moon had already 
bitten, so to speak, a fairly large crescent into the 
disc. Clouds were continually passing, but at 
intervals we saw the gradual progress of the moon 
across the sun’s face. As the time of totality 
approached, a mass of cloud advanced and com¬ 
pletely obscured the sun, and after 6.20 an extra¬ 
ordinary pall of darkness fell upon us, which we 
took to mean that totality had begun. We had all 
but given up hope of seeing what we had gone so 
far to see, when suddenly the sun disengaged itself, 
and we saw the black disc of the moon with a fiery 
belt all around it, and then bursting out from the 
top right-hand corner came a flash of blinding light 
ivhich seemed to take the form of two ovoid 
excrescences. Immediately afterwards, more cloud 
came up through which we could just make out a 
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thin sickle of light on the right of the moon, and 
then we saw no more But our effort had been 
well reivarded. George A. Macmillan 

Ebinburgh 

Preparations w^ere made at the Royal Observa¬ 
tory, Edinburgh, for observing the ' flash ’ during the 
partial phase The great solar spectrograph with 
40-ft focus O.G and Rowland concave grating of 
214 ft radius was adapted for the purpose by intro¬ 
ducing a right-angled prism in the beam so that the 
tip of the cusp could be rotated tangentially to the 
slit- The weather, however, proved unfavourable 
The crescent of the sun was glimpsed at maximum 
phase (0 98) through low, rainy cloud, but not for 
long enough to turn the spectroscope upon it, even 
visually. R. A. Sampson 

Stonvhijrst College 

At Stonyhurst, owing to a small cloud covering 
the sun at time of totality, the plates, wLich w^ere 
all exposed according to jirogramme, show" nothing 
with the exception of that on the Dallmeyer 
portrait lens camera attached to the 15-in. 
equatorial. The eclipsed sun was slowly emerging 
from the small cloud mentioned above during the 
last 4 or 5 seconds of totality, and the result on the 
plate w'as a fairly complete ring of the chromo¬ 
sphere, the prominences on the west limb, and a 
trace of the corona to about one-third of a solar 
diameter beyond the prominences. 

Times oe Contact. —^At time of first contact the 
sun was partially immersed in cloud and no obser¬ 
vation was possible. 

The time of second contact, 5 h. 23 m 58*9 s. 
G.M T., was well determined by Father Rowiand 
observing through a prismatic monocular magni¬ 
fying 8 diameters, the Rev. J. Lawrence, S.J., 
timing with the Frodsham half-seconds chrono¬ 
meter, of which the correction had been determined 
from the Greenwich radio signals at 4 li G.M.T. 
The rapidly diminishing solar crescent w"as dis¬ 
tinctly though faintly seen through the cloud, until 
its quite sudden disappearance 

The third contact was unfortunately not so well 
determined. When the crescent disappeared, there 
was absolutely nothing left to hold in the field of 
view, and though the observer tried to keep the 
instrument directed to the assumed position of the 
sun, it actually drifted off, and the first intimation 
of the end of totality w"as the appearance of the 
emerging crescent, seen with the other eye, without 
instrumental aid, and immediately the signal 
‘ stop ’ was called. The time was clearly late, the 
observer estimating the error as. about sec. 
Father O’Connor, who was operating the 19-ft. 
prismatic camera, and was carefully observmg for 
the first reappearance of a Baily Bead, with the 
view of obtainmg the second ' flash,' closed down 
just one second before the signal' stop ’ was given. 
Applying a correction of sec., the time of third 
contact works out as 5 h. 24 m. 20-9 s., giving a. 
duration of totality of 22 sec. 

The times of secopd contact and of duration had 
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been worked out by Dr Croinmelinas 5 ii. 24m Os., 
and 22 sec respectively 

Magnetic Recokds —In accordance wdth the 
request of the Permanent Joint Eclipse Committee, 
quick runs of 4 hours’ duration were made on the 
magnetographs from 4 h. to 8 h G.M T on June 28, 
29, and 30. The curves obtamed are beautifully 
clear, and throughout the periods of the quick runs 
on all three days the magnetic conditions were 
exceptionally quiet, and so w ere well suited to bring 
out any deviations from the normal eJffect of solar 
radiations as ahectmg magnetic conditions As 
the curves show that there was not the slightest 
variation at or near the time of eclipse, it appears 
to be clearly established that the screening action 
of the moon is without magnetic effect under these 
conditions Whether it would produce any diminu¬ 
tion of disturbed conditions remains an open 
question 

Meteorological— The barometer was steadily 
falling all the time from 29 342 in. at 4 15 G.M.T. 
to 29 326 in at 6,0 G.M T. 

Readings of the thermometer were taken at every 
15 minutes, starting at 4.15 G.M.T, The readings 
were . 54^*3, 54° 5, 54°-6, 54° 4, 54° 3, 54°-3, 54°*7, 
56°*5. The thermograph showed practically no 
variation. 

Further to my earlier communication, it may be 
of mterest to note that the time of second contact 
was confirmed by an independent observation 
made by the Rev. J. O’Hea, S.J., working with a 
second chronometer at a station 23 chains duo 
south of the first station, w^ho obtained the time of 
second contact as 5^ 23“^^ 58 5® G.M.T. By inter¬ 
polation from the data on the B.A.A. Eclipse Map, 
the time at the second station should be 0*36^ 
earher than at the first station, and applying this 
correction the time reduced to the first station 
becomes 5^ 23^ 58 86®, which is in striking agree¬ 
ment with that actually observed there 

It had been intended to observe the times of 
contact by noting the instant of the reversal of the 
Fraunhofer lines of the spectrum as the moon 
covered and uncovered the photosphere. For this 
purpose a transparent Thorp rephea grating of 
about 14,000 lines to the inch was fitted in front of 
the objective of the prismatic monocular. With 
this instrument a beautiful spectrum was obtained, 
and as the solar crescent waned the principal 
Fraunhofer lines could be distinctly seen as curved 
arcs, but as totality approached the spectrum 
became so faint owing to the mterposition of the 
small cloud mentioned in my previous communi¬ 
cation, that it was realised the method might fail 
from lack of hght, and the mstrument was therefore 
turned direct on to the diminishing crescent. 

E. D. O’Connor. 

Richmond, Yorks. 

The expedition from the Norman Lockyer 
Observatory took up its position at Olliver Ducket, 
near Richmond, on June 19, and commenced 
operations in setting up the instruments ; and the 
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work was completed and all in order two days 
before the eclipse. For the first few days the 
weather was fairly fine, but after that it became 
very w^t and windy and made it very difficult to 
erect the tube of the 30-ft coronograph Very 
little work could be done on June 21 owing to a 
gale, which necessitated everything being anchored 
down securely 

Observation of the sky every morning at the 
time and in the direction of the eclipse showed that 
on three occasions it was perfectly clear, two days 
thin clouds wore present, and for the rest totally 
overcast- Three mornings previous to eclipse day 
thick cloud intervened 

Sir Francis McClean and Capt. W. N. McClean 
with their staffs were each operating three instru¬ 
ments, and the writer with his staff four instru¬ 
ments Three members of the Observatory 
Corporation were also located on our site and w'cre 
employing one mstrument each. 

On the morning of the eclipse the sun when just 
above the horizon appeared as a red disc, but soon 
became hidden by clouds. At 5^ 10^ the clouds 
seemed to be breaking up and patches of blue sky 
appeared in the south, from which direction the 
light wind was coming The valley mists appeared 
to be rising and dissipating, and the prospects 
looked hopeful at about 5^ 35^ 

At 5^ 50“ the conditions seemed to be more 
promising, and at 6^^ 0“ the partial phase was w(4l 
seen m clear sky for a few minutes. At 7“ 
heavy clouds obliterated the sun from view, and 
I then thought that wo should not sees thc^ sun 
again. This turned out to be the case. At 15“ 
the conditions were hopek^ss, and the sun was not 
seen again until half the partial phases had pass(Hl, 

The system of time signals was carried out very 
efficiently by Capt. McCloan’s assistant, Mr 
Chapman. In addition to preliminary signals, 
every minute was called out, beginning at foui* 
minutes before totality, and every second for thirty 
seconds before totality. The greatest darkness 
seemed to arrive at the moment ' one second ’ was 
called. The majority of the observers carried out 
their programmes according to schedule, although 
it was known that no results could be secured 
During the total phase it was very dark, but no 
doubt the heavy clouds were responsible for this 
to a great extent. 

It is pleasing to place on record the fact that 
every assistance was given to the jiarty whenever 
it was desired, and special thanks are to Oajit. 
Nelson Rooke, acting for the Marquess of Zetland, 
who did all in his power to make the expedition a 
success, William J. S. Lockyer. 

Reeth (Swaledalb). 

The Armstrong College party consisted of Messrs. 
H. W. Davis, T. Russell Goddard, G. R. Golds- 
brough, Wilfred Hall, G, W. Todd, and Stanley 
Todd. The site selected was Gointar Lodge, near 
Reeth, Swaledale. The equipment consisted of a 
5-inch photo-visual objective mounted in a fixed 
horizontal position, and served by a coelostat; a 
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14 cm. photographic objective in an equatorial 
mounting and three fixed cameras of shorter focal 
length for instantaneous exposures These were all 
intended for photographing the corona There 
were also a Hilger two-prism stellar spectrograph 
mounted equatorially with a Zeiss objective , an 
objective prism with 3-inch objective mounted 
equatorially, and a grating and fixed camera 
served by a small coelostat. These were intended 
for flash spectra and, if possible, coronal spectra. 

During the early phases there were broken clouds 
which allowed occasional ghmpses of the sun. 
There was a clearer view just before totality, and 
the last thin crescent was distinctly seen with 
Daily’s Beads formmg at the cusps The crescent 
also seemed to be tremulous Then just as totality 
was about to begin a thick cloud covered up the sun, 
and no plates could be exposed. 


Reeth—10 miles up Swaledale, west of Richmond 
—^had moderate eclipse luck The day before 
looked most unpromising, but with some hope at 
night in spite of the gloomy weather forecast. At 
3.35 A M Jupiter was visible and there were wide 
areas of clear sky. On arrival at our observation 
post, on the ridge above Marrick Abbey, a couple 
of miles east of Reeth, the eastern sky was covered 
by dense cloud, but there were clear areas to west 
and south-east Breaks in the clouds gave a view 
of the sun when a fifth covered ; we saw it a dozen 
times, the last being about 4 minutes before totality. 
Then the cold seemed to condense cloud in the 
eastern gaps and we saw the sun no more. Eight 
diverging rays marked its position. They vanished 
suddenly at totality, and reappeared as suddenly 
at its end. The inky darkness below the sun was 
impressive, but we saw no advancing shadow from 
the west, and the western sky was much lighter. 

On somewhat higher ground to the south, on the 
edge of Wensleydale above Leyburn, experiences 
were much the same—ten views of the sun through 
gaps and its disappearance 4-5 minutes before 
totality Observers on the plateau to the north of 
us enjoyed only one early view of the sun. Mist 
rested on some hills to the south-west. 

J. W. Gregoky. 


CoLWYN Bay. 

Although dense clouds veiled the whole of this 
phenomenon from Colwyn Bay, it was possible to 
time the end of totality within a second or so by 
the passage of the edge of the moon’s shadow 
(which was well defined on the clouds) over the 
known place of the sun. The time, using the 
wireless signals, was 5^ 23^ 55® U.T. Both the 
descent of darkness and the return of light happened 
several seconds before the predicted times, since 
these were produced by the shadow on the cloud 
layer above us, and as the shadow was only some 
10° from the horizontal position, it reached a 
articular cloud several seconds before it would 
ave reached the point on the ground vertically 
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below The colour of the sky during totality was 
a beautiful blue with a purplish tinge The 
darkness was considerable, being increased by the 
thick layer of clouds A. C. B. Crommelin. 


The Royal Irish Academy party undertook a 
programme of observations on atmospheric elec¬ 
tricity at the old telegraph station at Llysfaen, near 
Colwyn Bay. On the mornings of June 28, 29, 
and 30, from 4 20 a.m. to 8 30 a.m., continuous 
measurements were made of the atmospheric 
potential gradient, of the atmospheric conductivity, 
positive and negative, and of the concentration of 
condensation nuclei. No efiect attributable to 
the solar eclipse was detected, but any moderate 
change would have been masked owing to the 
disturbance in the atmospheric electric elements 
caused by the rain which fell during the eclipse 
Apart from the question of possible effects due to 
the eclipse, the examination of the results obtained 
is expected to give useful information in connexion 
with the equilibrium of atmospheric ionisation. 

J J Nolan. 


The astrophysical observations which were hoped 
for at Llysfaen, near Colwyn Bay, were completely 
spoiled by clouds. No glimpse of the sun was 
obtamed on June 29 before, during, or for several 
hours after the time of eclipse- One member of 
the party, however, who carried out experiments 
on wireless reception, obtained results which may 
be of value, and his statement is subjoined. 

Herbert Dingle. 

The special transmissions from Eindhoven, on a 
wave-length of 30-2 metres, were received by means 
of a short wave receiver, and measurements were 
made of the variation in signal strength over the 
period 4.30 to 8.30 B S.T. on the morning of the 
eclipse, and of the day before and after. On 
June 29, generally similar variations to those 
obtamed on the other days were observed for some 
time before totality. During totality, however, 
the signals faded out completely, and the station 
was only heard very faintly and irregularly from 
then until after 7 a.m., when the reception began to 
improve again. The results for the normal days 
before and after the eclipse showed no such marked 
fading over the same period (6.23 a.m. to 7 a.m.). 

Criooieth. 

Criccieth eclipse station had very heavy rain 
during all phases of the eclipse, and no photographs 
were obtained either of the corona or of the spectrum. 

Dr. J. H. Shaxby, of the National School of 
Medicine, Cardiff, assisted by Mr. Deniol Williams, 
of Aberystwyth University College, took photo¬ 
metric measurements throughout the eclipse with 
particular attention to the period from 6.20 to 
6.30 Summer Time, and I have asked Dr. Shaxby 
to send Nature certain of the results of his work. 
The curve is an interesting one, although not so 
valuable perhaps as it would have been had we 
been favoured with good weather. 
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It was a glorious quest well worth the effort, 
and all the party thoroughly enjoyed the work ni 
spite of the disappointment 

We had a 21-inch siderostat and were working 
from it with a 6-inch mirror of 7 ft focus, a 6-nich 
mirror of 24 inches focus, a two-prism objective 
prism spectroscope for the flash spectrum, and a 
grating spectroscope for the infra-red end. All 
our spectrum plates were special neocyanine ones 
with the ammonia doping to make them super¬ 
sensitive A, Taylob. 

Snowdou 

On the morning of the eclipse a whirling mist 
of cloud slashed with streaks of ram narrowly 
restricted the range of vision on Snowdon summit 
but did not quench the sunlight, which it uniformly 
diffused. The view-point whicli I had chosen the 
day before was not upon the cairn or the platform 
which, with buildings, artificiahsc the highest 
peak, but a narrow spur of rugged rock about 
fifty feet lower, overhanging precipitous descents 
on either hand of which the bottom was un- 
discernible on either day Pointed battlements of 
rock a few feet distant fenced the turret of my 
outlook , beyond, the luminous obscurity of cloud 
reached from the zenith nearly to the nadir. I 
was alone, and no human form loomed into sight 
through the mist. 

The wildness of the scene was enhanced by the 
veering and backing of a gusty wind which drove 


the pelting ram upon the crags, and its monotony 
w^as unrelieved during the partial eclipse, for the 
murk of the morning seemed but a thickening of 
cloud At length, on a sudden, there wbs a shuttmg- 

off of light as if a curtain had been quickly drawn 
part w^ay across the window^ of heaven Before 
I could recover from the start, a second and greater 
darkening occurred, as if the wundow had been 
completely curtained, and all around wms the blue¬ 
blackness of night The jutting rocks were 
blackest The atmospheric background, above and 
below, was uniform in tint, no longer showing 
whirls of mist or stretches of ram 
The condition of an unusually sombre night had 
contmued for a sufficient number of seconds to let 
the mind begin to brood, wlien 1 was aw^akenod 
as from a dream by the dawn of a new day, 
miraculous from the suddenness of its light ancl 
remarkable for the quick change of tint to a ruddy 
glow. The brightening of this first drawung-back 
of the curtain was much greater than the darkening 
of the first partial closing Before surprise had 
passed there w^as a second flood of light, and one 
felt that the window^ of heaven was now completely 
uncurtained There wwo no more phenomena, for 
ours was a total eclipse without the incidents of 
the partial phase. The narrowing of the view^ 
WBS lamentable, liut the concentration in time to 
one breathless half-minute was (’ixtraordinarily 
dramatic, and the solemnity of the surroundings 
amply compensated for the discomforts of a lofty 
and exposed situation. Vaitoran C^ornisit. * 


Archaeological Work at Gerar. 

By Sir Fliuders Petrtk, P.R.H 


I T had long been desirable to obtain a more 
exact scalq of dating in the archmology of 
Palestine. For this purpose the Egyptian con¬ 
nexions were needed, ancl the British School of 
Archseology in Egypt therefore settled last winter 
upon the mound of the city of Gerar, nine miles 
south of Gaza, almost in the desert. An area of 
about an acre was cleared, to thirty feet deep, 
through six superimposed layers of building from 
400 to 1600 B.o. Each chamber found was lettered 
on tbe plans, and each object found was given its 
chamber letters and foot level. The planning was 
continuous, and 2000 objects were drawn in out¬ 
line for publication The record is therefore com¬ 
plete, without needing notebooks or card cata¬ 
logues. The date of each of the six layers of 
building could be ascertained within ten years 
by the external history ; the rate of accumulation 
happily proves to accord with the time scale 
throughout, to within a foot, 

Iron furnaces of about 1200 b.o. were found, and 
by them were very large tools, as a pick of seven 
pounds weight, hoes, and plough pomts. The ore 
was probably haematite, resulting from decom¬ 
position of pyrites from the Beersheba basin. 
Iron knives were made from 1350 b.c., probably 
the earliest manufactured iron known. The flush 
of gold named in Judges viii. is apparent m the 
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many earrings and a gold frontlet which wc‘-r(‘ all 
of that ago, while none w'as found of later tiuKJS. 
The influences were from the east and central Asia 
under Shishak, 900 b.o., but from Italy and Oyprus 
in 800 B.c. The business of the city was making 
the arms and clothing for the north-west irihc‘,s of 
Arabia, as now in modern Gaza The position was 
important as being on the road from Egypt to the 
Judxan hills, and also as commanding* the coast 
road ; hence the Egyptian kings fortified the place 
whenever they occupied Palestine. The Persians 
also made this an army base of supplies for invading 
building large granaries to hold enough 
corn for 100,000 men for two months. This 
fertility of the plain in good seasons accords 
with the great number of flint sickles found, of 
about 1800 to 1400 B c., and the liundrcd- 
fold crops named in Genesis xxvi. The Philis¬ 
tine settled here was apparently a corn-factor 
to collect gram for supplying Crete, like the 
Philistine at Ekron in the middle of the Shephelah 
corn land. 

appears that the coast must have been sub¬ 
merged as much as 125 feet in late Roman times, 
and recovered later. There are stratified silt 
deposits up to that level at Gerar containing 
Roman pottery throughout, and three miles nearer 
the coast the stream cuts through 50 feet of these 
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deposits with Roman pottery from base to top 
The top plane is at the same level at both places. 
As the valley is two miles wide and fifty feet deep, 
any artificial dam is improbable, and the silting 
must therefore have been due to an estuary reach¬ 
ing up to 125 ft. There are great deposits of 
recent shells on hills by the coast up to about 


80 ft The Egyptian movement at Alexandria was 
at least 40 ft of submersion, and a later recovery 
of 18 ft. This corner of the Mediterranean needs 
an historical survey, including the pottery and other 
remains. The coilection brought to London will 
be on view at University College, Gower Street, 
until July 16. 


News and Views. 


It is announced that the Secretary of State for the 
Colonies has ajopomted a Committee to formulate 
practical proposals for submission to the Colonial 
Governments to give effect to the resolution for the 
Colonial Office Conference on the subject of Colonial 
Agiicultural Scientific and Research Services ” These 
pi’oposals are to “ include a scheme, based on con¬ 
tributions to a common pool, for the creation of a 
Colonial Agricultural Scientific and Research Service 
available for the requirements of the whole Colonial 
Empire for the support of institutions needed for that 
jiurpose, and for the increase of research and study 
facilities in connection with specialist services of the 
Colonies generally.” The committee is thus consti¬ 
tuted * Lord Lovat, Parliamentary Under-Secretary 
of State for Dominion Affairs (chairman), Mr. W. 
Ormsby-Gore, Parliamentary Under-Secretary of 
.^ate for the Colonies; Sir Graeme Thomson, Governor 
of Nigeria; Mr. A. S. Jelf, Colonial Secretary, 
Jamaica ; Mr. O G. R. Williams, Assistant Secretary, 
Colonial Office ; Major R. D Purse, Private Secretary 
(Appointments) to the Secretary of State for the 
Colonies ; Sir J. B. Farmer, Dr. A. W. Hill, Mr. F. L* 
Engledow, and Dr. A. T. Stanton, Chief Medical Ad¬ 
viser to the Secretary of State for the Colonies. 

If reference be made to the second paragraph of 
the leading article in this issue of ISTatube, it will be 
observed that to this committee has been relegated 
one part of the more comprehensive task given to the 
Committee appointed by the Colonial Office Con¬ 
ference at its first session. At that Conference were 
gathered together official and authoritative repre¬ 
sentatives from most of the thirty different colonial 
administrations. The scheme for agricultural research 
recommended by the committee they appointed in¬ 
volved them in a total annual cost of £175,000, the 
greater part of which is already a charge on their 
revenues. The Conference approved the recom¬ 
mendations of the committee, which in the main were 
those of a Commission on Agricultural Research and 
Administration in the Non-Self-governmg Depend¬ 
encies, appointed some years ago, the report of which 
had just been published. General consent might have 
been obtained immediately, it might be presumed, for 
some systematic method of determining the contri¬ 
butions of the various colonial governments to the 
central pool and matters of detail left to the Agri¬ 
cultural Research Council. The appointment of this 
further committee will inevitably involve more delay 
in the long overdue reorganisation of the colonial 
agricultural research and scientific services. 
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The Golden Valley is one of the chief beauties of the 
famous Hmdhead district, in the neighbourhood of 
Farnham and Winchester, and its wild and beautiful 
slopes, wooded with pine, birch, and hawthorn, and 
chequered by gorse and broom, make an essential 
complement to the neighbouring land secured for the 
people under the National Trust. At short notice 
the Golden Valley was put up to sale for building 
plots, but the prompt action of Dr. Mane Stopes in 
stepping m to purchase the Valley (at the surprisingly 
low figure of £5650) gave the residents time to form 
a committee to collect funds which would save the 
land from the builder. The completion date for the 
sale was June 30, but the vendors have granted a 
short extension, and the National Trust, to which 
the property would be handed over, now issues an 
urgent appeal for the small sum needful to complete 
the purchase price. Residents and local sym¬ 
pathisers have played their part, for already approxi¬ 
mately £4500 has been subscribed. Less than £1500 
is required, and we feel assured that so good a cause 
need only be mentioned to obtain the support it 
deserves. It would be a calamity were this spot, 
where artists, writers, and naturalists have gamed 
inspiration, to become lines of villas. Contribu¬ 
tions to the Golden Valley fund, so marked, should 
be sent to S H. Hamer, The National Trust, 7 
Buckingham Palace Gardens, London, S W.l. 

On July 14 occurs the centenary of the death of 
Augustin Jean Fresnel, the distinguished French 
physicist who shares with Young the honour of 
establishing the undulating theory of light. Born at 
Broglie (Eure) on May 10, 1788, Fresnel was a few 
years'younger than Arago, Brewste r, Biot, and Malus, 
all of whom laboured in the same field. He was 
educated at Caen ; at sixteen years of age he passed 
into the Ecole Poly technique, and after bemg trained 
as a government civil engineer m the £ cole des Fonts 
et Chauss^es, was employed in various provincial 
departments. His important scientific work began 
with his paper on diffraction read to the Paris 
Academy of Sciences in 1815. Just as Young in 
England met with opposition, so Fresnel had to face 
the criticisms of Laplace, Poisson, Biot, and others. 
Fresnel, in addition to his theoretical work, made 
practical improvements which led to the adoption 
of polyzonal lenses in lighthouses adopted first in 
France and then in foreign countries. Towards the 
end of his life he acted as examiner to the ficole 
Polytechnique, but his various duties proved somewhat 
too much for his feeble constitution, and he died at 
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Ville d’Aviay on July 14, 1827, at the early age of 
thirty-nine years. Only a few days before this, he 
liad received at the hands of Arago, the Hiimford 
Medal of the Royal Society, awarded him for ‘‘His 
Development of the Dndulatory Theory, as applied 
to the phenomena of Polarised Light; and for his 
various important Discoveries in Physical Optics.” 
Some of his memoirs lay unpublished until 1884, the 
year his memorial was unveiled at Broglie, These 
were found among the papers of Ampere and relate to 
electromagnetism. Fresnel’s great lenses are pre¬ 
served m the Pans Observatory. 

The thirty-eighth Congress of the Royal Sami ary 
Institute will be held at Hastings on July 11-16, 
under the presidency ol the Right Hon Sir William 
Joynson-Hicks, Barf. The lecture to the Cbngress 
will be given on July 12, by Sir William Willcox on 
“ Chrome Rheumatism m its relation to Industry,” 
and on Friday evening Sir Henry Gauvain will give 
an address and show a film dealing with “ The 
Treatment and Training of Crippled Chddron.” The 
business of the Congress will be carried on in seven 
sections and six conferences, covering various aspects 
of personal and public health and hygiene. A special 
feature of the meeting will be the conference dealing 
with health resorts, over which Dr. A. Rollier, of 
Leysin, will preside. Among the topics to be discussed 
at the Congress are the following : The notifiable 
infectious diseases of the nervous system; industry 
and disease; inspection and consumption of food , 
tubercular infection in milk ; treatment an<l disposal 
of sewage. Many visits and excursions to jilaces of 
professional and general interest have boon arrangiMl. 
The Health Exhibition, which is an im])ori,ani ])art of 
the Congress, will include exhibits rolai.ing to domost^ic 
health and comfort, municipal sanitation, otc. 

The provisional programme of the annual mooting 
of the British Medical Association, to be held at 
Edinburgh on July 15-23, includes many discussions, 
several of which are of general scientific interest. 
These include the following, the section or sections 
arranging the discussion and the opener’s name being 
given m brackets : the results of insulin therapy in 
diabetes mellitus (Section of Medicine, Prof. Hugh 
Maclean) on July 20 ; immunity (Sections of Patho¬ 
logy and Bacteriology and Comparative Medicine, 
Dr. R. A. O’Brien and Prof. Carl H, Browning) on 
July 21; the therapeutic uses of calcium salts (Section 
of Therapeutics and Pharmacology, Prof. F. R. 
Fraser) on July 21 ; the duties of the State in 
regard to food supplies (Section of Preventive Medi¬ 
cine, Prof. E. Mellanby) on July 21; the struc- 
tiu*e and function of the spleen (Prof. John Tait) 
and the influence of internal secretions on sex 
characters (Dr. F. A. E. Crew) on July 21, and 
chemical changes accompanymg muscular activity 
(Prof. T. H. Milroy) and haemolysis (Dr. E. H. 
Ponder) on July 22 (Section of Physiology and 
Biochemistry); the historic evolution of disease 
(Section of History of Medicme, Sir Humphry 
Rolleston) on July 22. A feature of the meeting 
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will be the eeleliration of the centenary of the birth 
of Lord Lister , a meeting ]H'esided over by Lord 
Balfour will bo held m the M‘Ewan Hall on July 20, 
and short addresses will bo delivered by Sii' W. 
Watson Oheyno, Bart, ProL Tuflier (Pans), Prof. 
Harvey Cushing (Harvard), and Dr. James Stewart 
(Halifax, Nova Scotia). A inuseiun of relics of Lister 
will bo open throughout the week in tlui Upper 
Library of the Old University. The honorary local 
general secretary is Dr A. Fergus Hewat, 14 Chester 
Street, Edinburgh. 

We learn from a Daily Service Nows Bulletin 
recently issued by Science Service, Washington, that 
the “dangerous fish tapeworm of Europe,” Dihoth- 
rwcephaliw laius, which is adult in man and has 
become established in the United States, is to bo 
the object of special study this summer by a group 
of investigators iiudor the direction of Prof. H. B. 
Ward. Tho investigation, whicli is siqiportod by 
the National Jtcsoarch Council, wall bo carried out 
in the extreme north of Minnesota, winch is the 
centre of tho infected area. Tlio tapowairin appears 
to have boon introduced into tho United States by 
immigrant labourers in the iron and lumber industries, 
who not only carried the parasites internally but also 
imported their favourite dried and salt fish from their 
central and eastern European homelands. Salting 
of tho fish does not kill tho young stage of tho tape¬ 
worm, and imperfect smoking also loaves the worm 
alive. There is evidence that tho native fishes lu 
some of tho northern lakes of tho United Si-ati's may 
have become infocf.od, and tlio investigators hO[)o to 
sooiiro definite ovidonco on this point and to work 
out methods for kooping tho infociion from spriuulmg. 

About two years ago tho Astronomical Sooid-y of 
tho Pacific proposed to reprint some of tho popularly- 
written dosoiiptions of topical dovolo])nKmts and dis¬ 
coveries in astronomy which from time to tune appear 
in various publications, provided a vsufficiontly wide¬ 
spread desire for such reprints w^as mamfestoil by the 
members. We have now received a batch of nine 
leaflets of the character indicated, from which it may 
be inferred that the proposal has been favourably 
received. They consist of double-leaved pamphlets, 
about 6 m. by 4 m. in size, containing 1000-2000 words, 
and the subj'ects dealt with and the manner of their 
treatment are well indicated by the titles : “ Mira, 
second largest star, could engulf earth’s orbit ” ; 
“ Why popular interest in Mars ? ” ; “ Island 

Universes ” ; “ The strange companion of Hirius ” ; 
“ A close-up of the moon ” ; “ How far away is that 
star, and how do you know ? ” ; “ The Magellanic 
Clouds ” ; “ The Pleiades ” ; “ The Great Nebula in 
Orion.” The notes are written by astronomers of 
repute, and most of the leaflets contain reproductions 
of photographs illustrating the subject treated ; Dr, 
Moore’s article, for example, on the great nebula in 
Orion, is accompanied by an admirable view of that 
object. W© congratulate the Astronomical Society 
of the Pacific on this excellent idea, which, if it meets 
with the success it deserves, will, we hope, be taken 



July 9 , 1927 ] 


NATURE 


59 


up by I'esponsible bodies in other branches of science. 
We should like, in fact, to see the project extended 
beyond the boundaries of scientific societies. Religious 
and political organisations have long realised the value 
of the tract as a means of bringing their respective 
gospels before the public at large, and if funds are 
available, there appears to be no reason why the 
gospel of science and of education in general should not 
be proclaimed in a similar manner. The leaflets before 
us are admirably suited for such a purpose 

British scientific workers tend to be conservative 
in then reading of the foreign technical press. It is 
iherefoie with some pleasure that one notes the 
increasing vogue of foreign technical abstracts m 
British journals. The Jomnal of the Royal Aero¬ 
nautical Society publishes each month extracts from 
the scientific and technical press as issued by the 
directorates of technical development and scientific 
research. These ai‘e excellent as giving a short 
resume in compact form of the most recent woik m aero¬ 
dynamics. In the May and June issues, for example, 
there is a number of excellent abstracts from the 
French and German press on the woik which is proceed¬ 
ing in these countries on fluid motion. Experimental 
criticisms have been levelled by H. Benard against 
Karman’s laws of frequency and distribution of 
vorticity behind an obstacle. The lattei*, m an 
excellent reply, points out the existence of surface 
ripples in Benard’s experiments, estimates the effect 
due to these, and verifies his previous results. A 
number of abstracts deal with the rate of spread of 
turbulence in a viscous fluid, while others treat the 
problem of boat transference from liquids or gases to 
solid walls, a subj'ect to which Prandtl and Karman 
have contributed so much in recent years. These 
abstracts give an idea of tho inspired work which* is 
proceeding at various German centres along those 
lines. It would apjiear that during recent years the 
centre of gravity of pure hydrodynamical investiga¬ 
tion has definitely shifted to the Continent. 

^ The current issue of the Svenska L%nne-Sallslcapets 
Arsskrift (Argang 10, 1927) is of much historical 
interest. It is devoted to the publication of papers 
illustrative of the hfe and work of Lmnseus, delivered 
at the Swedish Lmn6 Society’s commemorative 
meeting, which took place m his native village in 
Smaland on May 23 of last year, the anniversary of 
the birth of the great botanist. Much of the material is 
of biographical rather than of botanical interest. Prof. 
Robert Pries, chairman of the Society, contributes 
an account of Linnaus’ connexion with Sm41and, 
his early life there, and the botanical influence which 
helped to shape his career. Prof. H. O. Juel and Mr. 
G. Drake give some interesting botanical and pharma¬ 
cological notes on Limiseus’ “ Report on the Medicinal 
plants growing in Sweden.” Mention is also made of 
his abortive attempt to introduce the tea plant from 
China. The somewhat complex disposition of 
Linnaeus is admirably analysed by the Rev. E. 
Mahnestrom, who holds a brief for the great system- 
atist’s exaggerated self-esteem, and the laudatory 
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terms in which he refers to himself. Shorter articles 
deal with various topics of local and historical 
interest. 

Prof. Henry Locus, emeritus jirofessor of mining 
at Armstrong College, Newcastle-on-Tyne (University 
of Durham), has been appointed president of the In¬ 
stitution of Mining Engineers m succession to Dr. J. S. 
Haldane. He will take office at the annual meeting in 
London in ISTovember. 

Djr. Whitman Cross, of Washington, and Prof. A. 
G. Hogbom, University of Upsala, have been elected 
foreign members of the Geological Society. Prof P X. 
Schaffer (University of Vienna), Prof C. Schiichert 
(Yale University), Ptof F. Slavik (University of 
Prague), and Dr E 0 Ulrich (U.S. Geological Sur¬ 
vey) have been elected foreign correspondents of the 
Geological Society. 

A RECENT news bulletin issued by Science Service of 
Washington states that the State of Montana has 
allocated 60,000 dollars for the erection of an entomo¬ 
logical laboratory at PTamilton, Montana, with 
25,000 dollars per annum for the next two years for 
research there. One of the pressing problems to be 
investigated is Rocky Mountain spotted fever, which 
is conveyed by a tick. It is hoped that a jiarasite of 
the tick may be utilised for its destruction, and so the 
conveyance of the disease may be prevented. 

A NUMBER of useful papers appear in the recently 
published Proceedings of the Chemical Engineering 
Group of the Society of Chemical Industry, vols. 6 
(1924) and 7 (1925). The 1924 section contains four 
papers, two on crystallisation and two on chemical 
works costs. A considerable portion of volume 7, 
containing 17 papers, is devoted to fuel questions, 
but it includes articles on the internal combustion 
boiler, the treatment of solvents used in dry cleaning, 
crushing and grinding mills, aerosols in industry, and 
other subjects of importance to the chemical en¬ 
gineer. The volume of 200 pages is well illustrated, 
and it will be valued by all interested m large-scale 
chemistry. 

Combustion engineers have often discussed the 
possibilities of having central heating stations for 
supplying steam for the steam-pipe heating of build¬ 
ings and flats. We learn that 45 miles of mains for 
this purpose have already been laid in New York, and 
that more than 7000 million pounds of steam are being 
sold yearly by meters. The steam is used in addition 
for electrical generation for hghtmg and for working 
lifts in office buildings. Many householders discard 
their furnaces and buy steam instead of coal. To 
produce this steam last year 350 thousand tons of the 
cheapest grades of anthracite and pulverised bitu- 
mmous coal were used. Recent improvements m the 
main steam pipes, which carry large quantities of 
steam long distances, have made this method of 
supplying heat a rival to electric and gas heatmg. 
Somewhat similar methods are used on a smaller 
scale in other parts of the world. 
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The ‘ Statistical Report of the Health of the Navy 
for the year 1924 ” has recently been issued (London : 

H M. Stationery Office. 45. 6d. net.). The returns for 
the total force show a decrease in the incidence of disease 
as compared with the three years’ average, but a slight 
increase in relation to 1923. The invaliding and 
death ratios also show a decrease in comparison with 
the three years’ average. The Mediterranean Station 
showed the lowest sick rate, and the China Station 
the highest. Bronchial catarrh caused the largest 
number of cases (5641) of sickness, and influenza, 
2407 eases. As in the Army, tonsillitis shows a i 
considerable incidence with 2602 cases. | 

Pbof Samuel J. Record, of the Yale School of 
Forestry, has presented to the Smithsonian Institu¬ 
tion a valuable collection of plants illustrative of the 
flora of Honduras, one of the few regions in North 
or Central America which is still practically unknown 
botamcally. In view of the lack of knowledge of 
the forest flora of Honduras, it is not suiprismg that 
study of the collection has revealed the presence of 
several new species, a genus new to North America, 
and several extensions of range. The collection 
includes many woods of economic importance, and 
it is probable that much mformation of value to the 
lumber industry will result from the study of the 
economic woods of Honduras which this collection 
makes possible. 

We have received a copy of the Index of the Fara¬ 
day Society Transactions, vols. 1-20 (paper cover, 
105. 6d. net; cloth, 135. 6d. net). The entries have 
been emphasised in such a way that quick reference is 
facilitated. For this reason the titles of the papers 
have in some cases been slightly altered in the Subject 
Index, hence, when original titles are required, refer¬ 
ence should be made in the Author Index. It is 
obvious that great care has been exercised in com¬ 
piling this publication, and it will undoubtedly prove 
very useful. 

We have received the annual report of the Calcutta 
School of Tropical Medicine, Institute of Hygiene, and 
the Carmichael Hospital for Tropical Diseases for 
1926. A history of the School is given, together with 
a summary of the past year’s work and of the research 
work carried out, with a portrait of its founder, Sir 
Leonard Rogers. 

The British Drug Houses, Ltd., Graham Street, 
City Road, N.l, issues a useful booklet on the use of 
stams in bacteriology and pathology, with their 
formulae, and a price list of standard microscopic 
stains. For those who only occasionally employ 
stains, small quantities of the solutions are supplied. 

We have received from Messrs. Baird and Tatlock, 
Ltd. (14-15 Cross St., Hatton Garden, E.C.l), vol. 3 
of their Standard Catalogue of Scientific Apparatus ” 
(1927). This deals with the biological sciences, ex¬ 
cluding physiology, to which vol. 2 is devoted. It 
contains a very full list of apparatus for teaching and 
research required in anatomy and microscopy, botany 
and zoology, bacteriology, pathology and hygiene, and 
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agricultural science. In addition to making apparatus 
m their own workshops at Walthamstow (of which 
seveial excellent jilates are inserted), tiie firm also 
acts as agent for many individual makers of scientific 
instruments, e g. microscopes and microtomes. Tho 
catalogue is extraordinarily complete, and an almost 
bewildering rang© of apparatus is listed. It is 
profusely illustrated, and being printed on paper with 
a good surface, the illustrations are very clear and 
distinct. Messrs. Baird and Tatlock also design and 
supply laboratory furniture and equipment. 

Applications are invited for the following appoint¬ 
ments, on or before the dates mentioned.—A registrar 
of the Wigan and District Mining and Technical 
College—The Principal, Wigan and District Mining 
and Technical College, Wigan (July 11) An assistant 
lecturer m botany at the University College of North 
Wales, Bangor—Tho Secretary and Registrar, Uni¬ 
versity College of North Wales, Bangor (July 12). 
Junior assistants at tho National Physical Laboratory 
for work in connexion with photometry and rnotallurgy 
—The Director, National Physical Laboratory, Tod- 
dmgton (July 16) An instructor for carpentry and 
joinery and building construction in the School of 
Building, Willesden—The PiincqDal, Willosden Poly¬ 
technic, Priory Park Road, Kilburn, N W.6 (July 16). 
A lecturer m biology in tho Edinburgh and East of 
Scotland College of Agriculture—Tho Secrotary, 
j Edinburgh and East of Scotland College of Agricul- 
turo, 13 Goorgo Square, Edinburgh (July 18). A full¬ 
time locturor in tho Department of Mochanic*al and 
Civil Engineering of Loughborough Collogo—Ilio 
Registrar, Tho (Jollego, Loughborough (fJuly 18). 
A demonstrator in geology in tho Qu<H)n’s University 
of Belfast—Tho Secretary, Queen’s Uu ivorsjty> 
Belfast (July 20). A lecturer lu zoology at Armstrong 
College, Newcastle-upon-Tyno—Tlu^ Registrar, Arm¬ 
strong College, Nowcastlo-upon-iyno (July 23). 
A senior lecturer in tho Department of ElocJrical En¬ 
gineering of Loughborough College—The Registi'ar, 
The College, Loughborough (July 23). A reader in 
organic chemistry in the University of Dacca, India— 
The Registrar, University of Dacca, East Bengal 
(July 30). A university lecturer i n structural crystallo¬ 
graphy in the University of Cambridge-—Prof. A. 
Hutchinson, Pembroke Lodge, Cambridge (July 31). 
A professor of chemistry m tho University of Adelaide 
—The Registrar, The University, Adelaide. South 
Australia (August 15), or tho Agent-Gonoral for South 
Australia, Australia House, 112 Strand, W.C,2 (October 
1 ). A test assistant m the Metallurgical Department 
of the Royal Aircraft Establishment —Tho Chief 
Supermtenclent, R.A.E., South Farnborough, Hants 
(quoting A. 193). A visiting lecturer m structural 
engineermg, drawing, and graphics at the Borough 
Polytechnic Institute—The Principal, Borough Poly¬ 
technic Institute, Borough Road, S.E 1. A woman 
clinical pathologist at the Lady Hardmge Medical 
College, New Delhi, India—^Dr. Kate Platt, 59 Queen 
Anne Street, W.l. A professor of medicine in tho 
University of Edinburgh—The Secretary to the 
Curators, 4 Albyn Place, Edinburgh. 
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Research Items. 


A Jaina Image of Ajitanatha —In the l7idimi 
Antiquary for April, N. C. Mehta figures and describes 
a beautiful image of Ajitanatha, accordmg to tradition, 
a contemporary and cousin of the mythical prince 
Sagara. It was executed in a d. 1053, when Jamism, 
havmg suffered an eclipse in the south after the sixth 
century a.d , was approaching its chmax m western 
India under the Solanhi mlers of Gujarat. The image 
is 51 mches, or, with the pedestal, 63 inches in height. 
Judging from the exceptionally bright and yellow 
lustre of the body, the metal must contam a large 
amoimt of gold. It stands in the characteristic pose 
of a Jama hevah, i.e, “ one who has attained the Peace 
born of perfect Imowledge and of absence of attach¬ 
ment to things mundane.” The face is that of a 
yoimg man, strikingly handsome, and the hmbs are 
beautifully modelled and of pleasing proportions. 
The loin cloth is attached to an elaborately carved 
girdle of fine design. The ushnisha, the symbol of 
enlightenment, is just mdicated, while the Jewel of 
Illummation is prominently shown on the forehead. 
An inscription states that this statue was set up in 
memory of the saint Shahbhadra by his pupil Purna- 
bhadra. The statue is still worshipped in the Ajitanatha 
Temple in Zavenvada at Ahmadabad. It is a very 
favourable example of the art of casting metallic 
images which reached a high standard in medieval 
Gujarat, and of which a large number of good 
specimens are still to be found in the Jama temples 
scattered throughout Gujarat and Rajputana. 

Food and Habits of Meganyotiphanes.—^A n 
account is given by Mr. R. Macdonald {Jour, Marine 
Biol. Assoc,, vol. 14, No. 3, March 1927, pp. 753-84) 
of work carried out in the Clyde area from the Marine 
Biological Station at Millport on the biology of this 
euphausiid, which is of great importance in the 
economy of certain fish, particularly hake and herring. 
He finds it to be a suspension feeder, subsisting on 
minute organisms and detritus. Vegetable detritus 
of land or coastal origin appears to be of special im¬ 
portance as a source of food in the area studied. 
Evidence is given of partial diurnal migration in a 
vertical direction, but further work seems to be 
required to establish the conditions of such move¬ 
ments. In the second paper, Mr. Macdonald describes 
certain irregularities in the larval development of 
M norvegica {ibid. pp. 785-94). 

A Fdagellate in a Nematode. —Dr. T. Goodey 
and Miss M. J. Triffitt {Protozoology, No. 3, 1927) des¬ 
cribe observations on flagellates in the intestme of the 
nematode Diplogaster longicauda. This worm was 
living in numbers among decayed material from a 
narcissus bulb, and many of the worms harboured 
the flagellates in their intestine—^in some cases the 
gut ‘ ‘ was literally packed with them. ’ ’ The flagellates 
are lO/i to 12/^ long, fusiform in shape, and have a 
single flagellum. Occasionally the flagellates issued 
from the anus of the worm into the fluid—^material 
from the decayed bulb plus a little tap-water—and in 
some of them a contractile vacuole was seen to make 
its appearance towards the anterior end of the body, 
but a contractile vacuole was not seen in any of the 
flagellates still m the gut of the worm. The nucleus 
of the flagellate is of the vesicular type with large 
karyosome, the parabasal body is rod-shapedj or oval, 
and there is a small anterior centrosome from which ^ 
the axoneme takes origin. The free part of the 
flagellum is 8/i to I2fi long. Both lej)tomonad and 
crithidial forms were observed and division stages of 
both forms were seen. A Leishmania stage was not 
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met with. The flagellates agree with Leptomonas 
butschhi in general shape and size, but the authors 
prefer to leave open the question of the name of the 
organism. 

Growth of the Skeleton in Two Echinoids — 
Although much valuable research has been conducted 
on the embryology of sea-urchins, few workers have 
investigated the development of the skeletal plates 
from the embryo to the adult, and indeed the difficulty 
of rearing the forms in an aquarium has been a 
sufficient hindrance to any complete study. Fortun¬ 
ately, modern methods have at last enabled Prof. 
MacBnde and his pupil Dr Isabella Gordon to obtain 
excellent series of a regular urchm, Echmus miharis, 
and an irregular heart-urchin, Echmocardium cordatum, 
and very thorough and complete accounts of the 
development of the test have been publisliod by 
Dr. Gordon {Phil. Trans. Roy Soc , B, vols. 214 and 
215). Both memoirs contain valuable additions to 
our knowledge, but the latter lends itself better to 
summary here. While the adult heart-urchin has the 
outline which its name implies, with the apical system 
from which radiate five petal-shaped ambulacra, on 
the upper surface, with the mouth shifted to the front 
of the imder surface, and with the anus at the other 
end of the body, the young as it emerges from the 
larval stage has an almost circular outline, with the 
mouth central on the under srnface, and the anus 
enclosed by the central apical system, from which 
radiate ambulacra of primitive structure. Dr. Gordon 
traces in minute detail the shifting of mouth and anus 
and the gradual growth and specialisation ot the 
ambulacra. For her statement of facts we hax?’e 
nothing but praise, but when she says that “ the 
migration of the anus within the periproct is due to a 
diflerence in the rate of growth of the various plates,” 
or that the periproct is encircled by the inter¬ 
ambulacrum “ as a result of ” the addition of mter- 
ambulacral plates, then w© suggest that the alleged 
cause IS merely a concurrent phenomenon If any¬ 
thing, it IS the tension on the gut as the body elongates 
that iiLills down the anus ; and the plate-building 
follows this. 

Seismograph Records. —In the issue of the 
Proceedings of the Imperial Academy of Japan for 
March, Mr. K. Suyehiro directs attention to the 
possibility of a seismograph installed so as to be 
sensitive to earth movements in a particular direction 
being set in motion by disturbances at right angles to 
those it is intended to record. He shows that an 
instrument set up, for example, to record movements 
in the north-south direction may be set m motion by 
an east-west movement of half the natural period of 
the instrument, and that the records of such an 
instrument are liable to mismteipretation on this 
account. The possibility of the motion of the instru¬ 
ment to which attention is thus directed, will be 
recognised by those who are acquainted with Melde’s 
experiment, in which a stretched wire is set into trans¬ 
verse oscillation by one end of it being attached to 
the prong of a tuning-fork vibrating along the axis of 
the wire. 

Geophysics in France. —The Institut de Physique 
du Globe de rUniversitd de Paris, with which is 
associated the Bureau Central de Magn6tisme Terrestre, 
under the directorship of M. Maurain, has recently 
published vol. 4 of its Annates, It gives an interest¬ 
ing and valuable record of the considerable activity 
which now exists in France in the investigation of 
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terrestrial magnetism and other branches of geo¬ 
physics. It contains mneteen articles, of which the 
first and longest is the report of the Val Joyoux 
magnetic observatory, including tables of hourly 
values of the three elements, for 1924. A shorter 
report of the less comprehensive observations at 
Nantes ^ is also given. The remaining articles on 
magnetism mainly refer to survey measurements in 
various parts of France, and also in Syria, Other 
sections deal with meteorology, seismology, and 
actinometry at Parc Saint-Maur, and with atmo¬ 
spheric electricity observations made on board the 
ship Pourquoi-Pas ^ in the Arctic region. 

The Height oe Iridescent Clouds. —In Geo¬ 
physical Publication No. 2 of Volume 5, published by 
the Norwegian Academy of Science, Oslo, Prof. 
Carl Stormer gives the I'esults of his measurements of 
the heights of iridescent or mother-of-pearl clouds. 
His method is to take simultaneous pliotopaphs of 
the clouds from two distant stations at a time when 
some of the brighter stars will show on the plates. 
The altitude of the cloud can then be calculated from 
its parallax. From observations taken at stations 
26 kilometres apart during the evening of Doc. 30,1926, 
he folds the altitude to be 27 kilometres. 

Causes of Teopical Rainfall —The rainfall of 
the Sudan, both west and east, has been found to 
fluctuate considerably from year to ^ year, not in¬ 
frequently to such an extent that deficiency or irregu¬ 
larity leads to famine. In discussing the causes tor 
this in a paper in Materiaux pour V etude des catamites 
(No. 11, 1926), Mr. G. T. Renner maintained that all 
tropical rainfall is really monsoonal m character 
During the period of high sun, the land masses aro 
centres of low pressure surrounded on sea and land 
by areas of higher pressure. Monsoonal currents 
blowing from the sea into those areas of low ]>rosHure 
bring heavy rainfall. The alternate cooling of the 
tropical lands, when the sun is low, loads to a high 
pressure and a dry season. The double rainy season 
of equatorial regions is caused by those areas being 
crossed by both sets of monsoonal currents. Thus 
variations in the rainfall of the Sudan am due to 
variations in the intensity of the low pressure and 
the resultant strength of the monsoon currents. 
Variation in solar weather must cause the variation 
in the intensity of the low pressure. Mr. Renner 
further points out that while all tropical rainfall is 
liable to vary from year to year, it is only m the 
savanna and grassland regions, where normal rainfall 
makes agriculture just possible, that a marked 
deficiency leads to famine conditions. He thus 
considers that all the tropical savannas and grass¬ 
lands are potential famine areas. 

The Sensitive Centees of Silvee Beomide 
Paeticles. —^It IS well established that m the develop¬ 
ment of an exposed gelatine-bromide plate the re¬ 
duction of the silver salt to metal (the blackening), 
starts at ‘ centres ’ or points on the crystals or 
particles of the silver salt. It is generally assumed 
.that these points where the action begins are more 
sensitive than the rest of the crystal or particle 
Dr. S. E. Sheppard has found that this sensitiveness is 
caused by certain sulphur-containing organic bodies 
present in the gelatin, and considers that the extra 
sensitive pomts are invisibly small specks of silver 
sulphide. The existence of these centres or starting- 
points of action has been demonstrated by stopping 
development at a very early stage, before the reduction 
-has had time to extend to the whole particle. Messrs. 
Bheppard, Tnvelli, and Wightman now find {Journal 
of die Boyal Photographic Soci^y, June 1927) that the 

No. 3010, You 120] 


existence of these centres may be shown also by 
‘ printmg-out,’ that is, merely prolonging the exposure 
by subjecting the plate to the action of an intense 
beam of white light for four minutes. They find, too, 
that by soaking a plat© for one hour in a very dilute 
solution of allylthiourea and then for five minutes in a 
1 per cent, solution of sodium carbonate, a number of 
black specks apj^ear that were not there before. They 
‘‘ feel safe m saying ” that these black sjiecks are 
formed by the transformation of invisible specks of 
allylthiourea-silver bromide into silver sulphide. The 
communication is illustrated with excellent photo¬ 
graphs which cleaily show the results stated 

Photochemical Equilibeium in Niteogen Per¬ 
oxide. —In the course of some photochemical 
investigations, R. G. W. Nornsh noticed that nitrogim.^ 
peroxide enclosod in a water - jacketed vessel and 
illuminatod by the rays from a quartz mercury vapour 
lamji showeel a considerable increase of pressure, 
which was too great to be attiibutecl to the heating 
effect of the absorbed light. The experiments which 
have boon carried out in order to determine the cause 
of this pressure change are described in the April issue 
of the Journal of the Chemical Society. It has been 
found that the establishment of a photochemical 
equilibrium between nitrogen peroxide and nitric 
oxide and oxygen is the chief cause of tiie increaso of 
pressure. To this must be added the direct heating 
effect of the absorbed radiation, and the efi'ect of the 
boat liberated from the reverse reaction 2NO + Og—>- 
2 NO 2 . ^ reaction mechanism is suggested which is 

capable of giving results in quantitative agreement 
with those determined experimentally. 

The Chlorides of Sulphur. —^Although the 
evidence as to the exact nature of the chlonnatiou 
products of sulphur is somewhat contradictory, it is 
gonorally agrctKl that a monochlondo and a toira- 
chlorido exist, and that the so-callocl * diohlorido ’ is 
merely a mixture of these two. This conclusion is 
largely based on cryoscopic experiments, and in ilio 
Journal of the Chemical Society for Ajiril, Lowry, 
M‘Hatton, and Jones describe the results of a coireful 
rodotormination of the freezing-point curve of ih(^ 
chlorides of sulphur over the range from 16-70 per 
coni, of sulphur. This ro-determination has revealed, 
in addition to the mam sections corcosponding to the 
separation of the monochlorido and tho iotrachlorid(\ 
two well-defined breaks which are attributed to tho 
crystallisation of the dichloride and of a irisulphur 
tetrachloride of the formula SgCl^ which has not 
been prepared before. It is proposed to discuss the 
molecular structure of these compounds in a later 
paper. 

Coking Properties of Coal. —On© branch of the 
work of the Fuel Research Division is the physical and 
chemical survey of British coal soarns. Dr. J, T. 
Burdekin, of the South Yorkshire Survey Staff, has 
published an investigation of iho caking power of coal 
(Fuel Research Survey, Paper No. 8. London: 
H.M. Stationary Offic©, 1^ net). Numerous attempts 
have been mad© to give a ([uantitativo figure to tiie 
tendency of a coal to produce a coke on carbonisation. 

So many factors operate that a single simple tost is 
difficult to find. The author has carbonised different 
mixtures of the coal with calcined anthracite at defined 
and various rates of heating, and determined the 
crushmg strength of the product in a special machine. 
The results are displayed as ‘ caking power curves ’ 
(crushing strength against composition of coal* 
anthracite mixture), and it is believed that these curves 
can be interpreted as giving a measure of tho capacity 
, of a fuel to give a satisfactory coal in an oven. 
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The Expedition of the Meteor in the South Atlantic. 


On the West African coast, water rising from the 
de]3ths continually enriches the surface layers and 
occasions a rich growth of plankton A considerable 
fouling of the ship’s bottom in this area was also 
noticed, and it was observed that the colour of the sea 
was modified by the greater number of plankton 
organisms m it, which by reflecting yellow and green 
light give it a greemsh blue appearance on looking 
down over the ship’s side 

A table by Hentschel shows the average number of 
individual plankton organisms per litre found during 
the course of the ten cruises already made across the 
ocean, and brings out very clearly the relation of fer¬ 
tility of the water to latitude 


Mean latitude 

53° S 

48° S 

42° 8 

35° S 

28° 8 

23° 8 

15° 8 

10° 8 

3°S 

2° N. 

Plankton orj>:anisras per litie 
at 200 metres 

1528 

1415 

302 

718 

171 

695 

443 

600 

747 

702 

Plankton orf?amsms per litre 
at 1000 metres 

71 

1 


34 ' 

49 

19 

28 

24 ' 

55 

62 
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third report^ on the progress of the Meteoi 
Expedition, of which an account was given in 
Natxjke of Jan. 1, includes some interesting results 
of an extensive survey of the chemical and physical 
conditions of the waters of the South Atlantic. 

Water cooled below the Arctic ice m the northern 
henusphere falls and creeps slowly southward as a 
deep current, rising in the zone 50°-60° S. and turning 
back to flow as an intermediate current at a depth of 
between 500 metres and 1000 metres towards the ecjua- 
torial zone, where it mmgles with the upper layers A 
similar t;^’pe of circulation was recently found m the 
Indian Ocean by Schott ^ 

The estimations of dissolved phosphate made on 
this expedition are singu¬ 
larly interesting as a factor 
governing the fertility of the 
ocean, for the conclusions 
based on them by Watten- 
berg are in excellent agree¬ 
ment with the conclusions 
arrived at by Atkins ^ from 
his woik m the North Atlantic and around the coasts 
of Britain. In the tropics the sudden increase of 
phosphate with depth is accounted for by its utilisa¬ 
tion in the surface layers by vegetable plankton 




Fig. 1 —^Vertical distribution of dissolved phosphate in the South 
Atlantic Abscissae show railligrains PaOs per cubic metre, 
ordinates depth in metres A : ca 50° S., B . Tropics. 

organisms; here the sudden difference in density 
between the light warm upper layers and the cold 
heavy water below hinders mixing by means of con¬ 
vection currents, whereas in more southerly latitudes 
the upper layers, nearer in density to the water below, 
are continually being renewed by this means, giving 
rise to much greater plant growth. 

1 Die Deutsche Atlantische Expedition auf Meteor. Bericht 3 
Zeitsch der Qesells fUr Brdhmde zu Berlin, 1927. 

* Ann der Hydrog , 54, 417-431, 1926 

® Jour Marine Biol Assn , 13, 119-150, 700-720,14, 447 , 1923-1926 
Nature, 116, 784, 1926 


The minimum of life does not occur in the equatorial 
region but around latitude 28° S., in the region corre¬ 
sponding to the Sargasso Sea in the North Atlantic, 
where warm surface water forms a pool in the ocean. 

In this connexion it is interesting that Lohmann ^ 
in the Deutschland found more plankton in the 
equatorial region than in about 20° N. The ex¬ 
planation in both cases seems to be that water rich 
in phosphate and nitrates rises near the equator to 
take the place of that which flows away in the west¬ 
going currents, whereas immediately north and south 
of this zone the upper layers are not enriched from 
below to any appreciable extent and plant life is re¬ 
duced to a minimum, giving rise to the barren deep 
blue areas of the oceans. 

Estimations of alkalinity of the water in the tropical 
regions indicated that the surface layers were to a 
slight extent depleted of dissolved calcium carbonate 
through the agency of minute plant organisms which 
secrete an enveloping shield of calcareous plates, while 
the water close to the bottom was somewhat richer 
than the intermediate layers owing to solution of 
calcium carbonate from the detritus of dead organisms. 
Sea water generally is almost, but not quite, saturated 
with respect to calcium carbonate. 

Arch, fur Biontologie, 4, Heft 3. Berlm, 1920, 


The Gas Industry 

NDER the presidency of Mr. J, Wilkinson, of 
Nottingham, the Institution of Gas Engineers 
held its annual meeting in London on June 14-16. Mr. 
T. Carmichael discussed the economics of carbonisa¬ 
tion as based on operations of the Portsmouth Gas 
Company, where a wide range of plant is at work. 
The cost of production of gas in vertical and hori¬ 
zontal retorts showed no great difference and is only 
half that of the cost of producing carburetted water 
gas. There is then no incentive to produce gaseous 
fuel from oil at the present time, so far as cost of 
production is concerned. Mr. G. M. Gill described 
types of modern chamber ovens and coke ovens and 
discussed their suitability as carbonisation units for 
gas-works purposes. Mr. T* Canning devoted a paper 
"to the relations of a gas undertaking to its con¬ 
sumers. The pre-carbonisation of coal before com¬ 
bustion is to-day kept constantly in the public eye. 
The town’s gas industry is carrymg out such pro¬ 
cesses under strictly commercial conditions# and is the 
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and Carbonisation. 

only industry doing so on a national scale. Its results 
and experiences as indicated by these papers deserve 
close study by all advocates of coal carbonisation. 

The progressiveness of the industry is indicated by 
the great space devoted to the various reports on 
research. The Gas Research Eellow’s report of a study 
of the properties of coke prosecuted at the University 
of Leeds contains more observations on the remark¬ 
able influence of inorganic catalysts on the gasifica¬ 
tion of coke in steam, carbon dioxide, and oxygen. 
Sodium carbonate is again shown to have a far- 
reaching effect on these reactions. An interesting 
experimental technique is described for studying the 
reactivity of carbon with oxygen which, owing to the 
great evolution of heat, has been a very difflcult 
matter. In the eighteenth Report of the Joint 
Research Committee with the University of Leeds, 
an account is given of studies of the carbonisation 
process as applied to 30 db. charges. The rdle of 
sodium carbonate,, which had been demonstrated on 
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the labomtorjf scale, has been confirmed on 30-lb 
charges and a striking increase in the production of 
gas was shoi-m, doubtless owing to the decomposition 

of water vapour present by tlie carbon, stimulated 
bv the presence of the soda. 

"The seventeenth Report of the same Committee 
gives a continuation of the study of tho products of 
combustion of gas fires. In order to do this, it was 
necessary to develop and revise the method of 
determining carbon monoxide to deal with the minute 
traces which here require measurement. It was 
considered possible to do tins with a precision of 
1 part in a million. It was also established that 
carbon monoxide is always present in a city atmo¬ 
sphere m quantities reaching 6 parts per million 
under normal conditions, and m foggy weather 
reaching 25 parts. In association with tho British 
Refractories Research Association, the Institution of 
Gas Engineers supports a wide range of experimental 
work winch was repoitod to the meeting. 


University and Educational Intelligence. 

Bibmingham.-— The Charter has been revised so as 
to embody alterations and additions the desirability 
of which has been suggested by experience The 
chief points are : (1) Alterations in the titles of ofEcors 
of the University. The “ Vice-Chancellor ” becomes 
“ Pro-Chancellor,” and the Pro-Vice-Chancellor ” 
becomes “ Deputy Pro-Chancellor.” The “ Prin¬ 
cipal ” becomes “ Vice-Chancellor and Principal ” 
and the conf erring of degrees will be one of his functions. 
(2) The appomtment of the Vice-Chancellor and Prin¬ 
cipal is to be made by the Court of Governors, on the 
recommendation of the Council, who shall have con¬ 
sulted the Senate. The appomtment was foimerly 
made by the Crown (3) The Guild of Chaduates will 
elect a representative on tho Council, and tho non- 
professorial stab will elect from its number one 
member of Council and six rei)rosontativos on the 
Ooui’t of Governors. (4) Power has been granted to 
create a Paculty of Law. The revised Charter has 
been approved by the King m Council. 

Oxi'OBU.—The Board of the Faculty of Physical 
Sciences has appointed Mr. Bertram Lambert, follow 
of Merton College, to be Aldrichian demonstrator m 
chemistry for four years from the first day of Michael¬ 
mas term, 1927, 

St. Andbews. —^At the graduation ceremonial on 
June 28, the honorary degree of LL.D. was conferred 
(in ohsmHa) upon Prof. John Rankine Brown, of 
Victoria College, Wellington, New Zealand. The 
degree of D.Sc. was conferred upon W. S, Duke Elder 
for a thesis on “ The Nature of the Intraocular 
Fluids and the Pressure Equilibrium m the Eye,” 
and on David Stiven for a thesis entitled '‘A 
Study of the Phosphatese-Phosphatase System of 
Muscle Extract.” 


The University of Maryland has conferred the 
honorary degree of Doctor of Science on Sir John 
Russell, Director of the Rothamsted Experimental 
Station. 

The degree of Doctor of Science has been conferred 
by Columbia University, New York, on Frank B. 
Jewett, vice-president of the American Telephone and 
Telegraph Company, and president of Bell Telephone 
Laboratories, New York. In conferring the degree, 
President Butler referred to Dr. Jewett as “ bringing 
to the art of telephony and its development the full 
weight and power of modem scientific knowledge; 
building on this foundation a notable organisation of 
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research workers and applied scientists, and thereby 
contributing m highest degree to the perfection of the 
art of communication between human beings and over 
increasing distances.” 

In a letter m the Times Educational Buppiemen 
for May 28, the chairman of a special committee of 
the Science Masters’ Association directs attention to 
the strange diversity m the attitude taken up by 
different universities with regard to the recognition 
of advanced courses in science in secondary schools. 
While exact imiformity may not be essential, there 
seems to be a danger that the progress of scientific 
education may be hampered in certain ai'eas owing to 
the policy of the local university; Oxford and 
Cambridge show their appreciation of the advanced 
courses by granting certain exemptions to students, 
who have x^assed the higher certificate, and their 
mfluonce, fortunately, is not confined to any particular 
locality. The last year at school is often of supremo 
importance in the formation of the mind and character 
of a boy ; if injudicious ])rossure is brought to boar 
upon him to leave school and enter on a career of 
narrow specialisation at too early an age, tho boy 
himself may never attain to his full mental stature, 
the uuiversity will receive less competent students, 
the standard of science teaching for all boys in tho 
school will be depressed and the status of science 
relative to other subjects will inevitably suffer. 

The increase in recent years m tho demand for 
higher education and in its cost is shown in a recent 
publication by Mr. A. J. Klein, Chief of tho Division 
of Higher Education, Bureau of Education of the 
United States (“ Higher Education Biennial Survey, 
1922-1924” (Bullotm, 1926, No. 20); Washington, 
D.C. : Government Printing O(Tice). For example, 
m 1912 there wore 255,673 students enrolled m the 
colleges and universities of tho United States, in 1922 
tho number had bocemo 650,90(). Tho UKUimo of 
higher institutions in 1912, excluding additions for 
endowment, was 90 million dollars ; by 1922 it had 
risen to 273 million, Idns mcroaso is far greater 
than tho mcroaso in population or in tlio income of 
tho country. Tho additional money has b(M»n largely 
used in increasing teachers’ salarkvs. In small 
colleges salaiies have risen from an average of about 
1400 dollars to an average of 2000; in mochum-BixecI 
institutions from 2500 dollars to 4000; in large 
institutions from 5000 dollars to 8000 or 10,000, 
The number of members of staff incroascMl from 
30,000 m 1912 to 50,000 in 1922. There has been 
much criticism of the products of higher education. 
There is a general demand that those who enjoy its 
benefits should contribute more largely to its cost. 
Everywhere there has been a tendency to increase 
tuition and institutional fees, but this has had little 
effect in reducing the number of students. Various 
measures have been adopted with the view of iM^strict- 
mg admission to those who are most likely to biaiofit 
from a university training; c.r/. Harvard has limited 
its entering class to 1000 and changed its <aitranoe 
requirements ; while the x>ersonal interview has also 
been used. The junior-senior high-school system is 
being modified with the view of providing completion 
courses for those who are not proceeding to college. 
“ The burden upon the [university] institutions makes 
them friendly towards the idea of developing separate 
two-year junior colleges,” which will (1) provide a 
liberal arts course leading to entrance to the ‘ junior 
year’ in a university, i.e. skipping the freshman 
and sophomore years; (2) conduct two-year pro¬ 
fessional or pre-professional courses; (3) offer two- 
year completion courses for those who do not desire 
^ to secure a degree or enter a profession. 
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Calendar of Discovery and Invention. 

July 10 , 1817 .—For his important discoveries on 
the polarisation of light, Brewster m 1815 received 
the Copley Medal. In his investigations he was led 
to the invention of the simple scientific apparatus, 
the kaleidoscope, which he patented on July 10, 1817. 
As a toy the kaleidoscope quickly gained immense 
popularity in England and America. Writing from 
Eondon in May 1818, Brewster said, “ You can form 
no conception of the effect which the instrument ex¬ 
cited m London. . . . Infants are seen carrying them 
in their hands, the coachmen on their boxes are busy 
iismg them, and thousands of poor people make their 
bread by making and selling them ” 

July II, 1861 .—Kirchhoff’s great paper “On the 
Solar Spectrum,” containing his views of the true 
nature and the chemical constitution of the sun from 
his interpretation of the Fraunhofer lines, was read 
before the Berlm Academy of Sciences on July 11, 
1861. To no one did Elirchhoff’s work appeal more 
than to Huggins, who years afterwards wrote: “This 
news was to me like the coming upon a spring of 
water in a dry and thirsty land. Here at last pre¬ 
sented itself the very order of work for which m an 
indefinite way I was looking—^namely, to extend his 
novel methods of research upon the sun, to the other 
heavenly bodies.” 

July 12 , 1770 .—^The spinning jeimy constructed by 
Hargreaves and patented by him on July 12 , 1770— 
an epoch-making invention—^has been described as 
“ the mstnunent by which (so far as we have any 
authentic and trustworthy evidence) the human 
individual was first enabled, for any permanently 
advantageous and profitable purpose to spin wool, 
cotton, or flax into a plurality of threads at the same 
time and by one operation.” 

July 12 , 1771 .—On this day H.M.S. Endeavour 
anchored in the Downs, after her three years’ voyage 
round the world under the command of James Cook. 
In 1769, observations of the transit of Venus had 
been made, and this was followed by the circum¬ 
navigation of New Zealand and the survey of the 
Great Barrier Beef of Australia. 

July 12 , 1796 .—^In a letter to Sir Joseph Banks, 
dated July 12, 1796, Bumford offered £1000 to the 
Boyal Society “ to the end that the interest of the 
same may be by them and by their successors, re¬ 
ceived from time to time for ever,” and the amount 
applied every second year as a premium to the author 
of the most important discovery which shall be pub¬ 
lished in any part of Europe during the preceding two 
years, on heat or on light. 

July 13 , 1897 ,—After his demonstrations in Bologna 
in 1895 and in England in 1896, Marconi, at the in¬ 
vitation of the Italian government, mad© experiments 
at Spezia, where, on July 13, 1897, radio messages 
were sent between a land station and Italian warships 
over a distance of 12 miles. 

July 15 , 1662 .“The beginning of the “Boyal 
Society of London for Improvmg Natural Knowledge ” 
dates from July 15, 1662, when the first charter 
passed the Great Seal. Weld m his history says: 
“ The first Charter is on four sheets of Vellum; it* 
was drawn by Sir Bobert Sawyer, then Attorney- 
General, and IS remarkable for its clearness and legal 
terseness; the first sheet contains some remarkably 
handsome ornamental capitals and flowers, with a 
finely executed Portrait of Charles II. in Lndian Ink 
with the initial letter C. The Great Seal of the 
Kingdom in green wax is appended to the Charter.” 

E. C. S. 
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Societies and Academies. 

London. 

Royal Society, June 30.—A. V. HiU, K. Furusawa, 
and J. L. Parkinson * The dynamics of ‘ sprint ’ 
runnmg. By an application of the theory of dimen¬ 
sions it IS shown that the speed of an animal, such as 
man, is limited by the inertial stresses to which the 
structures are subjected during movement. The 
‘ viscosity ’ of the muscles is the chief factor For 
experimental work it is necessary to employ maximal 
contractions. The ease of^ submaximal contractions 
is theoretically discussed. A. rumier exerting maximal 
effort propels himself with constant force. The 
‘ constants ’ of a given runner can be determined with 
very fair accuracy, and the work done, in runnmg, 
against viscosity and resistance of the muscles can 
also be determined. 

A. V. Hill, K. Furusawa, and J. L Parkinson: The 
energy used 111 ‘ sprint ’ runnmg. The mechanical 
work done against the viscous resistance of the 
muscles of the runner has been compared with the 
amount of oxygen used in recovering from the effort. 
The result shows a ‘ mechanical efficiency ’ of about 
38 per cent. In a man rimning 200 yards, at top 
speed throughout, fatigue begins to appear after 70 
yards, and by the end the speed has fallen by about 
12 per cent. This fatigue is due to the enormous rat© 
of expenditure of energy m running at top speed ; 
one subject, who ran his first 100 yards m 9*88 sec., 
and his second in 9*57 sec, developing 84 horse¬ 
power at his maximum velocity (11*46 yards per sec.) 
and liberatmg 4 gm. of lactic acid per sec. in his 
muscles. 

B. G. Canti and F. G. Spear : The effect of gamma 
irradiation on cell division m tissue culture m vitro. 
The extent of inhibition of mitosis was determined 
by making counts of the total number of cells 
undergoing mitosis and expressing these counts as 
percentages of the total number of cells undergoing 
mitosis m the same number of unirradiated cultures 
of the same batch used as controls For a given 
intensity of irradiation, there is a period of time of 
exposure which must be exceeded before any change 
in the number of cells tmdergoing mitosis is observed, 
and after this minimum time is passed the effect upon 
mitosis is sudden and well marked. Under the 
conditions of experiment, a longer time is required to 
bring about this biological effect with weaker inten¬ 
sities than would be expected from the physical 
determinations, and there is a minimum intensity of 
irradiation below which no such effect takes place. 

A. N. Richards and J. B. Barnwell: Experiments 
concerning the question of secretion of phenosul- 
phonephthalein© by the renal tubule. Phenol red 
applied to the surface of a decapsulated rabbit’s or 
frog’s kidney passes into the mine eliminated by it. 
When salt solution is mad© to flow from the ureter 
through the tubule to the capsule of Bowman, during 
perfusion of the renal portal system with phenol red 
solution, phenol red can be identified in the saline 
collected from the capsule. Complete obstruction of 
the circulation through the glomerulus does not prevent 
phenol red from entering the tubule and becoming 
concentrated there. When an excised frog’s kidney 
is immersed in oxygenated phenol red solution, the 
dye passes into the tubule and becomes concentrated. 
These facts, which present the appearance of secretion 
of phenol red by tubul© cells, are best explained by 
assuming diffusion of water and dye into the tubule ~ 
at on© level, active extrusion of water and retention 
of dye at another, and a fluid current within the 
tubule from one level to the other. 
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S. B. Schryver and H. W. Buston • The isolation 
of some iindescribed products of hydrolysis of 
proteins (Part iv.). When gelatm is liydrolysed 
rapidly with sulphuric acid, it yields about 20 per 
cent, of its nitrogen m the form of diamino-acids ; 
if, however, the gelatm is allowed to stand with acid 
in the cold for a day before hydrolysis, the diamino- 
acid content is increased to about 29 per cent This 
increase is due mainly to the formation of dZ-lysine ; 
at the same time there is a slight increase in the 
amoimts of arginine and active lysine. The <fMysme 
is not formed by mere racemisation of active lysine, 
but must be formed from some precursor which only 
yields the base by the action of cold acids. 

J, B. Cohen, with others . The therapeutic action 
of some bismutliyl derivatives of organic hydroxy- 
acids. The therapeutic action of several of these 
substances on Spiroclimta Lavcnmi has been investi¬ 
gated. The action depends not only on the bismuth 
content, but also on the chemical constitution of the 
product imder investigation, so far as the effect on 
mice infected with Sp. Laverani was concerned The 
effect of bismuthyl saccharic acid and its sodiiun salt 
has been tried m human subjects, but these sub¬ 
stances possess no great advantage over the bismuth 
preparations in general use. The main fact emerging 
from a chemical study of the bismuthyl senes is the 
greater reactivity of esters over the corresponding 
hydroxy-acids. 

T. S. P. Strange ways and Honor B. Fell: A study 
of the direct and indirect action of X-rays upon the 
tissues of the embryonic fowl. The destructive effect 
of a given dose of X-rays u'l'ion the tissues of an 
embryo is correlated with the age of the embiyo 
irradiated. With the exception of a relatively small 
number of cells destroyed by the direct action of 
radiation, the death of the tissues in G-day embryos 
IS dne to an indirect action. There is no evidence 
that the cells qua cells of a 6-day embryo are more 
susceptible to the action of X-rays than those of a 
20-25-hour embryo. The dogenuirativo changes 
induced in the tissues of G-day ernliryos by X-rays 
are intimately related to cell metabolism, since they 
are inhibited or greatly retarded when metabolism is 
arrested by low temperatures. The lethal action of 
X-rays is not due to the formation of stable toxic 
products 

C. M. Yonge : Structure and function of the organs 
of feedmg and digestion m the septibranchs, Ouspi- 
daria and Poromya. The septibranchs are carnivorous 
and specialised for taking m and digesting large food 
particles, which, with water, are drawn m by the 
action of the septum, a highly muscular organ, 
striated in Cuspidaria, but not in Poromya. Water 
passes from the infra-septal cavity into the supra- 
septal by way of fine pores in Cuspidaria, and by two 
pairs of branchial sieves in Poromya. Labial palps 
are small, ciliated on inner side, muscular ; they push 
food into the mouth. All cilia in infra-septal cavity 
carry particles away from mouth, either into supra- 
septal cavity or to posterior end of infra-septal. The 
CBsophagus is wide and muscular, stomach long and 
cylindrical, lined throughout with thick cuticle, 
muscular and free from surrounding tissues ; it acts 
as a gizzaid. The digestive diverticula have un¬ 
usually short and wide ducts and the tubules provide 
the only absorptive surface in the gut All modifica¬ 
tions of gut appear correlated with the type of food. 

B. K. Das : The bionomics of certain air-breathing 
fishes of India, together with an account of the 
development of their air-breathing organs. The 
post-larval development of the air-breathing organs 
in six genera of air-breathmg fresh-water fiSies, 
namely, Claries, Saccobranchus, Anabas, Ophio- 
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cej)halus and Am])hLpiious, is described In Anabas 
and Macropodus the organ consists of an air-chamber, 
or secondary lung, situated on either side of jiostorior 
region of head, each of whicli lodges three vascular 
shelly labyrmthifoim plates ; in Clarias there are 
two vascular tree-like structures inside the air- 
chamber ; Saccobranchus has a long tubular lung-like 
structure extending^back from the gill chamber to tho 
sides of body; Ophiocephalus has a vascular air- 
chamber situated on each side of head, whereas m 
Amphipnous there are two large ‘ bladders ’ resem¬ 
bling amphibian lungs and extending to a short 
distance behind the head. 

{To ho continued.) 

Royal Anthropological Institute, Juno 14.—Sir 
Baldwin Spencer . Recent researches amongst the 
Aruntia with special reference to the Alehera and 
Chnringa beliots. The chief loalures of tiie earlun' 
work of the late F. J Oillen and tho author woro (1) 
the demonstration of tho fundamental importance of 
group rolatioiishiji m regard to social organisation of 
the tribes, tho existence of winch in Australia had 
first been shown by liowitt and Fison , (2) the com¬ 
plex dovolopment of the totoraui system and of the 
customs and beliefs associated with this ; and (3) the 
existence of a theory ol concoiition ridaied io a belief 
in an ancestral spirit individual who voluntarily and 
without any necessary relation to natural processes 
reappeared in successive incarnations. Tho Rev. C, 
Strehlow, m charge of a Mission Station amongst the 
Arimta, has arrived at conclusions in regard to ttie 
significance of the Ohuringa and, more espi'cially, of 
the Alchora belief, which are dillorent from those. 
Recent mijiuries have confirmed Sponsor anti (hlloifis 
original aci^ount, so far as it. wont Tho torni Alehera 
IS of somewhat vague and wide inpiort. U is associ¬ 
ated 111 tho native mind with tho far past- timOvS in 
whicdi his ancestors camo intiO oxist^enc-o, livi'd and 
died. Every individual has lus, or her, Alclua’a. It.s 
use by niissionarios as t/ho oijuivulent of gtxl is wrong 
and mivsloading. Tho (duiringa belied', a(*cording to 
which tlio spirit jiart of (wory individual is associat.ed 
with one of tliose sacred slabs of si.ono or wood, is 
fimdamontally as Sponsor and (hllon dosin’ibod ii. 
A giviii leader, Numbakulla, who appears ni various 
forms m tradition, originally made everything. Tho 
original Chnringa wore sjilit into two, with one of 
which a male and with the other a fomaU^ spirit 
became associated. When tho Alehera ancest.or died 
his spirit ]iart also split into two, one foi’mmg an 
everlasting Arumburmga, tlio other a Kuruna. that 
continually undergoes re-mcaruation. 

Manchesteb-. 

Literary and Philosophical Society, May 10.—A. 
Lapworth and E. N. Mottram : A survey of direct and 
collateral evidence bearing on sorao siereo(?hcinical 
inversions and cross-saturati on processes. 1 kx 1 o’s view 
{Gompt. rend., 183, 750, 1920) that the oxygen alnin in 
c 2 /cZohexenooxido lies in the plane of tho c//c/ohoxane 
rmg IS not accepted. The theory which apiiears to 
be most nearly consistent with collateral evndonco is 
that in each of the three steps ; (1) ^cZchexeno to 
c 2 /c?ohexen© - halogenhydrin, (2) -halogenliydrin to 
*-oxide, and (3) -oxide to -glycol involves a ‘ cross¬ 
reaction,’ this term being used to include both ‘ simple 
stereochemical inversions ’ (such as, for example, the 
; Walden inversion) and tram- or cro^a-addiiion pro¬ 
cesses. Oxidation of ethylenio compounds by moans 
of permanganate is known to load, in effect, to cisy 
addition of 20H groups, w^hilst oxidation by hydrogen 
and other peroxides similarly leads to tram- or cross* 

, addition. The authors criticise theoretical treatment 
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of the subject by Hilditcli (Trans, Chem Soc., 129, 
1830 ; 1926 et seq.), and by Boesekm and Bolin- 

fante (Rec des Travaux Chuniqucs, 45, 917 , 1926), 
as the glycols obtained from an ethylenic compound 
by CIS- or frans-addition are, so far as is known, 
equally closely related to the oiiginal compound: 
they agree, however, with the authois last named in 
holding that, contiary to the views of Hilditch (loc cit.), 
there is no evidence of any inversion wdien perman¬ 
ganate IS used, but that a stereochemical inversion 
probably does occur at the breakdown of ethylene- 
oxides formed as intermediate jDroducts when peroxide 
IS used 

Pabis 

Academy of Sciences, May 30 —Ch Barrois, Paul 
Bertrand, and Pieire Pruvost The coal measures of 
Aiizm. The principal result of the paiseontological 
study of this field is the exact connexion of the veins 
opened up at xMizin wath those of. the western end of 
the Pas-de-Calais, on one part, and with those of 
Bormage, Limbourg, and the Ruhr on the other part. 
Moreover, for the first tune, the thickness ot the 
Westphalian series at the Belgian frontier can now 
be fixed-—E L. Bouvier • The Saturma of Africa — 
Andre Blondel The regulation ot governors with 
direct control furnished with dampers.—Leon Guillet: 
The addition of nitrogen to steels. Measurements of 
the hardness changes produced m various types of 
steel by the addition of nitrogen. The effects of 
various reagents on these steels were also studied.— 
Ph. Glangeaud • The origin of the fumarole mineral 
spx^ngs of Royat (Piiy-de-Dome).—Jean Effront • The 
sjmthesis of proteins by the saccharomycetes In 
the course of the anaerobic life of yeast, the part of 
the sugar which serves for the synthesis of the proteins 
undergoes a preliminary decomposition without any 
carbon dioxide being given off and the wkole of the 
carbon in the sugar remains in the yeast produced. 
If, on the contrary, the solution is strongly aerated, 
a certain quantity of the sugar is completely burnt 
and the sugar remaining is transformed into^ acetal¬ 
dehyde, which furnishes the carbon for tlie synthesis 
of the proteins —Charles Nicolle and Charles Ander¬ 
son • The resistance of the pig to the virus of Spanish 
recurreiitr fever and the natural conditions of existence 
of this disease and of other spirocluntoses.-—Paul 
Helbronner was elected menihre libre in succession to 
the late Haton de la Cloupillkre .—H Mandelbrojt • 
A particular class of integral senes.—S. A. Gheorghm : 
The growth of the denominator jD(X) of Fredhohn. — 
Eugene Sehvanowski * A class of ensembles defined 
by an enumerable infinity of conchtions.—Basile 
Demtehenko : The stability of cavitations.— 
Swyngedauw : The reinforcement of the tension of 
a belt by the fact of its being woimcl on the pulley.— 
; 6 mile Henriot: The resolution into two of a ray of 
light by the passage through a bent transparent 
plate. If a beam of light from a collimator falls on 
a bent plate with parallel faces, it is split up into 
two bundles, which, received in a telescope, give two 
images of the slit. If n is the refractive mciex before 
deformation, no and the ordinary and extraordinary 
indices after deformation, it has been proved that 
n(n'Q-n^)l(n^ - 1 )^ is independent of the wave-length. 
This IS in agreement with Havelock’s law.—G. 
Balasse : Contmuous spectra obtained by the elec¬ 
trodeless discharge m mercury vapour. From the 
experimental results described it is concluded that 
pacing from a state of ionisation p H -1 to a state of 
ionisation p, this passage is accompanied by the 
eimssion of a continuous spectrum, and this is a eer- 
taifi' criterion of this passage.—^Mlle. St. Maracineanu : 
Researches on the radioactivity of lead which has 
been submitted for a long period to solar radiation. 
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Experiments earned out on the leaden roof of the 
Meudon Obseivatory prove that this lead, after pro¬ 
longed exposure to the sun, possesses radioactivity. 
—Deslandres . Remarks on the ])receding communica¬ 
tion These experiments probably prove the emission 
ot a special radiation (possibly iiltia X-rays) which is 
capable, by a kind of ])hospliorescence, of modifying 
the radioactivity of bodies or even ot causing it. A 
repetition of these expenments by other persons and 
in other places is desirable.—^Joliot • A new method 
of studying the electrolytic deposit of the radio- 
elements. The electrode on which the substance is 
being dejiosited forms part of the wall of the electro¬ 
lytic vessel and is sufficiently thin to be traversed by 
the radiation of the active body deposited. The 
radiation, liberated through the window thus formed, 
enters an ionisation chamber. The corresponding 
saturation current is proportional to the quantity of 
the active body deposited —Victor Lombard * The 
]iermeal3ihty of nickel to hydrogen The mfiuence of 
the thickness of the metal An experimental verifi¬ 
cation of the theoretical formula of Richardson, 
according to which the diffusion of gas through a 
metal is inversely proportional to the thickness of 
the metal.—Lespieau . The acetylenic orythrite 

CH2(0H) • CH(OH)—C=C—CH(OH) • CH2(OH). 

E. E Blaise and Herzog ; The constitution of the 
chlorides of the a-aeetoxyacids.—^Max and Michel 
Polonovski : /:J-Pyridyl-a-pyrnlodnie (normcotine) — 
Mile Jeanne Levy and M. Sfiras : The isomerisation 
of some ethylene oxides of the general formula 
CeHg—{CH 2 )n-—C-H = CHa.—Marcel Sommelet: The 

X-alkylimmes of benzophenonc.—Louis Besson : The 
cooling of the air at sunset. Starting with twenty 
years’ observations at the Montsouris Observatory, an 
ein]lineal formula is developed giving the lowering of 
temperature three hours after siuiset as a function of 
the teinperatui’o of the air and the pressure of aqueous 
vapour in the air —F. X. Skupienski: The evolutive 
cycle in Didyniimn dijforme, Cytological study — 
E. Fleurent The composition of fenugre^ek seed and 
the inconveniences of its admixture with wlieats in¬ 
tended for grinding —Maurice Fontaine : The mode 
of action of high pressures on the tissues.—Mme L- 
Random and R. Lecoq The evolution of avitaminosis 
B in its relations with the constitution of the glue ides 
111 the food —Georges Bourguignon and Mile. Ron^e 
Dejean : Normal ehronaxy of the vestibular nerve in 
man.—Javilher, H. Allaire, and Mile. S. Rousseau: 
Nucleic phosphorus, phospihorus balance, and ratios 
in the course of growth —M. and Mme. Enselme : 
Contribution to the chemistry of cancerous tissue In 
cancerous tissue there is a notable increase in the 
nucleic phosphorus com]>ared with the anaomit of 
phosphorus in the healthy tissue. Irradiation with 
ultra-penetrating rays tends to make this excess of 
lfiiosx:>horus disappear.—Constantin Gorini: Patho¬ 
genic bacteria, mixed ferments of milk.—Raoul 
Bayeux . The mechanical element, decompression, 
and the biochemical element, hypo-oxygenation, in 
the genesis of pulmonary or blood lesions in animals 
in rarefied atmospheres. Experiments on rabbits in 
which the efiects due to lack of oxygen and those due 
to low pressure could be examined sej^arately.—G. 
Mouriquand, A. Leuher, and P. Sedallian ‘ The 
diphtheric toxin and adrenaline of the suprarenale. 

ViETOA. 

Academy of Sciences, April 28.—^A. Muller and 
A. Sauerwald: The action of p-toluol-sulpb®'^^® 
on 1, 4 - dibrom - ri. - butane and a new synthesis 
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of pyrrolidin — H. Suida and H. Proll: The com¬ 
position of acetone oils. —P. Gross : Tlie heat of 
dilntxon of electrolytic solutions.—W. J. Muller 
and E. Noack : The passivity of chromium.—B. P. 
Wiesner: The sexual cycle of the rat (v.). The 
secretion pause during the interval.—L. Schmid and 
G. Bilowitzki: Communications on inulin (in.). Piper- 
idm was used as a solvent to determine molecular 
weight by boilmg-point methods.—F. Sigmund and 
G. Marchart: The behaviour of aldehyde-acetals 
durmg hydration after the method of Sabatier and 
Senderens.—-it. Dworzak and P. Pfifferling : Studies 
on a-brom- and oxyaldehyde.—O. Koller and K, 
Lohherger. Fish from the Thian-Shan.—M, Holly : 
Silundse, Cyprinodontidse, Acanthopterygise, and 
Mastacembelidas from Kamerun.—J. Kozeny : Capil¬ 
lary conduction of water in the ground, its rise, 
oozmg away, and application to irrigation — A. 
Paltauf: The colouring of living cell nuclei. Experi¬ 
ments with weak ery throsm solution on onions and with 
eosin oh dahlia. Salts of magnesium and potassium 
favour intake of colour.—^R. Andreasch . On aceto- 
guanamm-sulphonic-acid and related bodies. — F. 
Werner and others : Miscellanea Sudanica, being part 
xxiv. of the scientihc results of a zoological expedition 
to the Anglo-Egyptian Sudan.—G. Kirsch and H. 
Pettersson : Atomic disintegration by a-particles. (v.) 
On the question of the existence of atomic fragments 
of short range, (vi.) The disintegration of carbon. 
The fragments from carbon, at least in a large part, 
are hydrogen particles.—G. Stetter : Determination 
of the quotient, charge over mass, for atomic frag¬ 
ments from carbon, boron, and iron.—R. Holoubek : 
The detection of atomic fragments by the Wilson 
■method.—E, Kainradl : Contributions to the biology 
of Hydrolea sp%no8a, with special consideration of the 
pericarp and seed development. The epithelial cells 
are a food store, A typical light gorminator. 
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The National University of Ireland, Calendar for the Year Pp. 
vni4-320-|-428 + 173. (Dublin.) 

Memoirs of the Asiatic Society of Bengal Vol 3, No 6: ChemiHtry 
111 Urilq and Persia in the Tenth Oentnry a n. By IL E. Stapleton, the 
late It. P, Azo, and Prof. M. Hidayat Huaam. Pp. 315-417 5.1 

rupees. Vol. 9, No. 8 Geographic and Oceanogiaphic Research m 
Indian Waters By R. B. Seymour Sewell Pp 51-120. 2.13 rupees. 
(Calcutta.) 

Union of South Africa Departmeut of Agriculture. Reprint No, 80 : 
Weeds of South Africa, Part 4. ByK. A Lausdell. Pp 35. (Pretoria 
Government Printing and Stationery Office ) Sd. 

Canada. Department of Mines: Mines Branch. Abrasives. Products 
of Canada, Technology and Application. Part 2; Corundum and 
Diamond, By V L. Bardley-Wiliuot (No. 675 ) Pp v+61. 15 cents. 
Abrasives. Products of Canada, Technology and Application. Part 8 . 
Garnet, ByV L. Eardley-Wilmot. (No. 677.) Pp. vu+69. 20 cents. 
(Ottawa ' P. A. Acland ) 

Umon of South Africa: Department of Mines and Industries Geo¬ 
logical Survey, Memoir No. 25* A Bibliography of South African 
Geology for the Years 1921 tp 1925 (Inclusive). Authors’ Index By 
Dr. A. L, Hall. Pp, 117. (Pretbria; Government Printing and 
Stationery Office > 5s 

Medical Research Council Seventh Annual Report of the Industrial 
Fatigue Research Board to Slst December 1926. Pp. 28. (London 
H M. Stationery Office) 9d. net 

Quarterly Journal of Experimental Physiology. Vol 17* Sutherland 
Simpson Memorial Volume Pp. \iii-{-210+26 plates. (London; 
Charles Griffin and Co., Ltd ) 30s. 

POREIGSr. 

Methods and Problems of Medical Education. (Seventh Senes.) Pp 
n-f99. (New York The Rockefeller Foundation.) 

Report of the Aeronautical Research Institute, T5ky6 Imperial Uni¬ 
versity. No. 24. Studies on Inflammability of Hydrogen, By Yoshio 
Tanaka and Yhzaburo Nagai. in: Influence of Di-ethyl Selemde on the 
Limits of Inflammability of Hydrogen-Air Mixtures. Pp 265-278. 0 20 
yen No 25: Studies on Inflammability of Hydrogen By Yoshio Tanaka 
and Yhzaburo Nagai. iv * Influence of Hydrogen Selemde on the Limits 
of Inflammability of Hydrogen*Air Mixtures Pp. 275-284. 0.20 yen. 
(Tdkyu Koseikai Publishing Office.) 

The Carnegie Foundation for the Advancement of Teaching, Twenty- 
first Annual Report of the President and of the Treasurer. Pp. vii-f-iso 
(New York.) 
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PioctM'duigs of the United States National Musiuim Vol 0'>, Ait 5* 
Catalogue of Human Cianui in the United Slati's National MiisiMim 
Collections The Algonkm and related Iroiiuois, Sionan, Caddoan, 
Salisli and Saliaptm, Shoshonean, and Cahlonuan Indians By Ales 
Hrdlicka (No 2031.) Up 127. (Waslniigton, 1) 0 . (loi ernmont Punt¬ 
ing Ollico) 

Kuninkli|k Magnetiseh eii Moteoiologisch Obseivritoimm te Bataiia 
Jaaneislag 1M20. Pp 30. (Weltevuslen * Laiidsdnikkeu] ) 

Pioceethngs of the United States National Museum Vol. 70, Ait t* 
A Tavonoimc ami Ecological Review of the Noith American Chalcid-Flies 
of the Genus Calliniome By L, L llubim (No. 26(13.) Pp 114+4 
plates. Vol 71, Art 7 Oithopteroid Insects horn the Maritime Pio- 
vmce of Siberia (On the Insect Fauna of the Mantime Piovime of 
SiWia) By A N. Oaudoll (No 2679 ) Pp 7. Vol 71, Ait 8 
Larger Foianimifeia of the Genus Lopidocycliiia related to Lepidocyclina 
mantelli By T Wayland VauLdian (No 2(i80 ) Pp 5+4 plates. 
(Washington, D C * Government Pnntmg Otiice.) 

Smithsonian Institution; United States National Museum Contiibu- 
tioris fiom the United States National ITerhamim Vol 36, Pait 2 . The 
Piperacoae of IHiiama By William Trelease Pp i+ 15-r)0+vii-vui. 
(Washington, D.C Gov ornment Piintiiig Office ) 10 cents 
Ministry ol Agriculture, Egypt* Toclmical and Scientdic Service. 
Bulletin No. 73 A Rapid and Accurate Means of Estimating Nicotine lu 
Tobacco and Tobacco Extiacts By Dr R R Le Gevb Woisley Pp, 5 
(Cano. Goveinment Publications Office ) 2 P.T 
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The Thomas Gas Meter foi the Accurate Measmement of Gaa J’p. 
24 (London Cambridge Instrument Co , Ltd ) (List No. 151 ) 
Siemen,.! Electiical Distance Thermometers (Pamphb't RiOA) 
Pp 12 Siemens Electrical Pyrometers and Therinometois. (Leaflet 
2050 ) Pp. 4 (London . Siemens Bros and Co , Ltd ) 


Diary of Societies. 

SATURDAY, July 9. 

Britisii MYf'OLOOTCAL SOCIETY (Phytopatliologlcal Meeting) (at the 
Research Station, Bast Mailing, Kent), at J1 30.-—R. G. Hatton: 
General Account of the Station and its Activities.—At Pi—Demon¬ 
stration of Reversion in Black Currants, by Mr. Hatton and Mr. 
Amos —At 1.30.—T)r. 11 Wormald • Bnel Outline of the Pathological 
Problems under Investigation at East Mailing —1.45 to8.45.—I’oiir of 
Kgham Field and Great East Field, and Examination of Bpociniens, 
Cultures, etc , m the Laboratory Features of patholognml mteiest 
include examples of ‘Die-back’ m Plum Trees, vaiious liaspbeny 
Disease.s, Walnut Buctenosus, Si>raying Expmmmits against Raspbrn'i-y 
Anthracnoso, and Apple Spraying ExpcnmoutH, etc.—‘At4.8<l.--Gen(‘rai 
Ifisenssion 

Hauviuan SocinTv oif London (at Star and Garter Hospital, Hielimond), 
at 4.30. 

HATURDAT, Jvhv Iti. 

Institution of Munioifal and County Enoineeiw (Easteni Distneli 
Meeting) (at Guildhall, Cambndg('), at 2 


CONGRESSES. 

July U to 16. 

Royal Sanitahy Institute (at Hastings) 

Mondav, «/a/y 11, at 5.—Hir William Joynson-Hicks, Bait.: Inaugural 
Address. 

Tnmlay, Juh/12, at 10 a M—-Meetings of Beclions, and (lonrerenccs as 
followBanitary acience and Preventive Medicine, Kepresmitalavi's 
of Sanitary Authorities, Engmeeis and Hurvoyors, Health Visitors 
At 8 F.M.—Bir William H Willcox: Chronic Bhmimatism in its 
Relation to Industry (Lecture). 

JFednesday, July 13, at 10 A m —Meetings of Bections, and Conferences 
as follow —Banitary Science and Preventive Medicine, Personal ami 
Domestic Hygiene, Hygiene m Industry, Authorities of Health 
Resorts, Sanitary Inspectors 

Thursday^ July 14, at 10 A m.—M eetings of Sections, and OonfeienceH as 
follow: Engineering and Architectuie, Maternity ntid (ffiild Welfare, 
mohidmg School Hygiene, Veterinary Hygiene, Medical Ofllciu's of 
Health 

Fridayt July 15, at 10 a m.—M eetings of Sections, and Cunlbrences as 
follow .—Bugineenng and Architecture, Maternity and Child Widfare, 
including School Hygiene, Hygiene of Food, Veieiinary Hygiene, 

At 8 P.M.—Film illustrating The Tieatment and Tmmiiig of Crippled 
Children, by Sir Henry Gau\ am. 

Saturday, July 10 —Excursions , 

July 18 to 22. 

Royal Medico-Psycholooioal Association (at Royal College of Physi¬ 
cians and the University, Edinburgh). 

July 19.—Dr. H 0. Marr. Dante and Rabelais. An Account of Two 
Mediaeval Physicians, with a Summary of their Philosophy. 

July 20.—Dr. W Hunter, Sir William Willcox, Sir Berkeley Moynihan, 
Dr. C. H. Bond, Dr H. A Cotton, Dr. T. 0. Graves, Lieut.-Ook 
J. R. Lord, Dr. W. F Menzies, Dr, A. Meyer, and l)i D. 0. Watson: 
Discussion on Chronic Sepsis as a Cause of Mental Disorder. 

J'ttfy21—Dr. Ivy Mackenzie, Dr J. G. Grecnflolcl, Dr. R. M Marshall, 
Dr. G Riddooh, and others : Discussion on Epidemic Encephalitis. 

JuJy 22.—Prof. G, M. Robertson and others: Discussion on Points in 
the Lunacy Commission (England) R 0 port-( 1 ) What legal facilities 
are required for treatment*^ (2) How far is judicial intervention neces¬ 
sary?, (8) What safeguards against Improper detention are Inadequate? 
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New Aspects of the Nitrogen Problem. 

OIR WILLL4M CROOKES’S disturbing pro- 
^ nouncemeiit, made in 1898, on the subject 
of the approaching failure of the world supply of 
wheat for lack of combined nitrogen, lives in the 
memory of many. ‘‘ Are we to go hungry and to 
know the trial of scarcity ? he asked, and added, 

those present who may attend the meeting of 
the British Association thirty years hence will 
judge how far my forecasts are justified.” 
Naturally, a negative answer to his question was 
given at the British Association meeting last year, 
but had he said sixty years hence,” no one would 
have dared to give a confident reply. On the other 
hand, his prophecy m regard to the manufacture 
of combined nitrogen has come true. Led by 
Germany, nearly every civilised country in the 
world is actively producing synthetic fertihsers. 
Now, it should be noted that Crookes confined his 
attention to the need for nitrogen in the production 
of wheat. Recent events in the agricultural world, 
however, justify some consideration being given to 
a wider aspect of the nitrogen problem ; for, as a 
recent writer has said, the sum total of life upon 
this planet is limited by the amount of available 
nitrogen in combination ; important as wheat is in 
human dietetics, the supply of meat is equally vital. 
The farmer everywhere is in fact engaged in the 
manufacture and marketing of combined nitrogen 
in one form or another. He buys nitrogen in the 
form of manures and feeding stuffs, and markets it 
again as corn, meat, or milk. He mahes nitrogen 
when he sows clover and other leguminous plants ; 
and he conserves it for future use when ho lays his 
land down in grass. 

Under ordinary farming conditions in Great 
Britain, meat and milk are not produced by grass 
alone. Intensive farming requires that animals 
shall be fed on concentrates, that is to say, foods 
rich in nitrogen, and the use of such foods has 
two advantages : the protein they contain goes in 
part to make meat or milk, while the portion not 
digested, as well as that eventually rejected as 
waste, goes to enrich the soil. It follows that 
intensive agriculture in the last analysis involves a 
process whereby foreign nitrogen is brought on to 
the farm, is converted into products such as corn 
and meat, again, in part leaves the farm, and in 
part is added to the soil. We have, therefore, two 
stages in the exploitation of land for the production 
of human food, one typical of the apical develop¬ 
ment of medieval farming, in which the soil of 
a locality produces the maximum of human food 
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by the mited efforts of Nature and the farmer, and 
the other, typical of farming after the discovery 
of artificial manures and feeding ' cakes/ in which 
nitrogen m one or other of two forms is brought on 
to the farm from outside, subjected, in part, to a 
conversion process and added to the sum total of 
home production of food. It may be noted, too, that 
the purchase of foreign feeding stuffs is merely a 
transference of nitrogen ‘ made ’ by natural agencies 
from one portion of the globe to another. In the 
case of ordinary nitrogenous manures, also, Nature 
plays a leading part; ammonia salts are waste 
products of coal consumption: sodium nitrate 
from Chile is believed to come fundamentally from 
the excreta of sea-birds, and others, such as blood, 
bones, etc., are in the same category. 

Since the days of Crookes’s vaticinations, however, 
we have entered on a third stage. Agriculture is 
now drawing on a purely artificial and non-natural 
source of combined nitrogen, one that makes no 
call on the resources of the soil elsewhere, or 
on the natural agencies by which atmospheric 
nitrogen enters into combination. “ The fixation 
of nitrogen,” said Crookes, ‘‘is one of great dis¬ 
coveries awaiting the ingenuity of chemists. . . , 
It is vital to the progress of civilised humanity. 

. . . Unless we can class it among certainties to 
come the great Caucasian race will cease to be 
foremost in the world, and will bo squeezed out of 
existence.” The hoped-for discovery has now been 
made. As a recent writer has said, “ It is now the 
era of nitrogen plenty.” The estimated world 
production of combined nitrogen is now about one 
and a quarter millions of tons, and it is increasing 
rapidly year by year. But how does the pro¬ 
duction of combined nitrogen affect human food ? 
Crookes answered the question so far as wheat is 
concerned. What about meat and milk ? It is 
obvious that ff meat is produced by the feeding of a 
cereal (such as oats) to animals, an abundance of 
synthetic nitrogenous fertilisers should cheapen the 
production of meat. But, as matters stand, the 
cost of meat is governed by the price of the pasture- 
fed animal pZzw the cost of purchased foreign foods. 
In favoured regions in Great Britain it is possible, 
no doubt, to fatten an ox on home products alone, 
but in any event the store animal, that is, the 
animal before it is ‘ finished ’ for the butcher with 
albuminoid and fatty foods, is a product of grass 
lands. It follows, then, that if we could invariably 
feed a cow, or finish an ox or sheep on grass alone, 
we should relieve the farmer of a big item of cost— 
that of cake and corn purchased outside the farm. 

We have, then, narrowed the problem to this. 
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Is it possible by the use of synthetic nitrogenous 
fertilisers so to improve our pastures that they will 
be capable of fattening the meat-producing animal ? 
Science has something to say on the subject—and 
something new. Research on animal nutrition, led 
by Kellner, the well-known German w^orker, has been 
proceeding for more than a generation. Grass in the 
form of hay has not been overlooked. Its energy 
value, its starch-equivalent, have been determined : 
its practical feeding value for maintenance, for pro¬ 
duction, either alone or in combination with other 
foods, has been ascertained, but until quite recently 
its precise value in pasture conditions was unknmvnrr^-- 

Scientific knowledge has, however, recently made 
a great advance. Workers in the Cambridge 
School of Agriculture have proved that young 
pasture grass, that is, grass before any ligiiification 
of the tissues has set in, is entitled to rank as a 
concentrated food, both in respect of protein con¬ 
tent, digestibility, and starch-equivalent. Its dry 
matter actually contains so much as 25 per cent, 
of digestible protein and 75 per cent, of starch- 
equivalent. Further, being the natural food of 
herbivores, we may assume that its mineral and 
vitamin contents are properly balanced. So that 
now a scientific view of the subject warrants the 
confident statement that if the farmer can supply 
his milch cows and fattening animals with an 
abundance of young grass, ho can reduce the 
purchase of extraneous foods, Furtlier, as a. means 
of producing that abundance, he can use synth(‘tic 
nitrogenous fertilisers; and this is not simjily a paper 
philosophy. During the past two years tlu^ theory 
has been tested in Great Britain on a numb(w of 
farms (including that at Melchet Court, th(‘- properly 
of Sir Alfred Mond), and it has been demonstrated 
that, provided pasture land is kept closely grazed 
and that growth is continuously stimulated with 
nitrogenous and other manures, animals can be 
kept in he^lth.j productive condition for six months 
in the year on grass alone. Moreover, and this is 
important, the number of animals which can be so 
kept on a specified acreage is greater than that 
possible by ordinary farming methods. 

Of course, productive animals cannot bo kept on 
grass all the year round ; at the most they can bo 
so kept for six months in the year, and in any case 
the practical farming problem presented by the 
new scheme is far from simple. Under airy con¬ 
ditions grass does not grow at a uniform rate 
during these six months, and consequently a 
problem of management has to be faced whic^h, 
for its solution, may necessitate both feeding for 
limited periods with foreign foods, and the sotting 
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apart of an area of grass land for hay in the 
standard way. Two further scientific problems also 
await solution—one, for the plant-breeders, is the 
making of plants capable of producing a growth of 
herbage during part of the winter months ; the 
other, for the engineer, is the feasibihty of cutting 
grass in the young condition and preserving it 
durmg the winter. A solution on the former lines 
does not appear to be lil^ely, but the possibility of 
the second solution is well in sight. The leadmg 
producers of sjmthetic ammonia m Great Britain are 
actively engaged in exploring the whole problem. 
(See, for example,'' Farm Notes,” issued by Messrs. 
Nitram, Ltd.) They have in operation an extensive 
series of field trials of which the object is to test the 
new s^^stem of rotational grazing of grass treated 
with combined nitrogen they are also at the present 
time making a cake of dried and compressed young 
grass, and feedmg experiments with this substance 
will be initiated m the coming autumn and wmter. 

An approach is therefore being made to the 
complete reahsation of Crookes’s dream, namely, 
that the requirements of the country for combined 
nitrogen shall be satisfied within the country itseK 
—that our imports of that vital requirement shall 
be reduced to a minimum. Be that as it may, it 
is satisfactory to know that, as a result of the enter¬ 
prise of the latest of the great industrial corporations, 
a further exploitation of the nitrogen problem, as 
envisaged by a great man of science, is being under¬ 
taken. 


Variety and Environment in Lizards. 

Der Artenwandel auf Inseln und seine Ursachen, 
ermittelt duroh Vergleich und Versuch an den 
Eidechsen der dalmatinischen Eilande, Von Paul 
Kammerer. Nebst einem Anhang : Zur Syste- 
matik der adriatischen Insel-Eidechsen, von Otto 
Wettstein. Pp. xiv + 324 + 8 Tafeln. (Leipzig 
und Wien: Franz Deuticke, 1926.) 30 gold marks. 

MELANCHOLY ^terest attaches to this 
paper, the last from Hammerer’s pen, which 
was pubhshed only a few months before his tragic 
death last year. Like his other publications, it is 
based entirely on work done before the War; for 
since the War, owing especially to the socialism 
which became rampant m Vienna, the University 
of Vienna has become so impoverished that it was 
unable to pay any but starvation salaries to its 
staff, and Kammerer left its service and supported 
himself by journahsm and popular lecturing from 
1924 until his death. 

In 1909 and 1911, and agam in 1914, Kammerer 
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made a prolonged tour amongst the Adriatic 
islands, visiting in all fifty of them. The size of 
the islands varied from tracts of country equal in 
area to the Isle of Wight to mere islets a few 
hundred yards across and rocky ' skerries ’ The 
object of these excursions was to find out whether 
distinct races of continental species of animals 
were to be found on these islands ; and if so, how 
they were related to their nearest allies on the 
adjacent continent. As he himseff says, his 
purpose was to follow in the footsteps of Darwin 
and Wallace, and to glean from the study of these 
island races light on the origin of species. 

A prehminary investigation convinced him that 
the most suitable animals for his purpose were 
lizards, for these abound in all the islands. Seven 
species in all were found, namely, two geckos, 
Tarentola mauretanica and JSemidactyhis turcicus^ 
one blind-worm,’ OpJiisaurus apus, and four species 
of Lacerta, namely, L, major, L. oxycepliala, L, 
serpa, L. fiumana. Of these seven species, how¬ 
ever, Lacerta major (which is a large form, 18 
inches to 2 feet long) and the ‘ blind-worm ’ 
Ophisaurus showed no variations ; Tarentola has 
the habit of clmging to ships and driftwood, and 
so owes its wide distribution to human agency. 
Kammerer’s attention was therefore concentrated 
on the remaining four. The gecko Hemidactylus 
is a nocturnal or at any rate a crepuscular species, 
and Lacerta oxycephala confines itself almost 
exclusively to bare rocks. The other two, L. 
fiumana and L, serpa^ are, how^ever, diurnal and 
frequent herbage and brushwood, and it is they 
which show marked variations in the different 
islands, and it is from the study of them that 
Kammerer obtained the most light on the problem 
which he sought to solve. These two species, 
according to Kammerer, are ' good ’ species . he 
says that the experienced naturalist never mistakes 
the one for the other in the field, but that when 
their diagnostic characters are masked by super¬ 
imposed ' island ’ characters they are difficult to 
distinguish. L. serpa inhabits the whole of the 
Italian peninsula and X. fiumana the whole of the 
Balkan peninsula, but the line of division between 
their territories runs along the Balkan coast, so 
that several large islands there fall to the share of 
L. serpa; and, curious to relate, it sometimes 
happens that an island is occupied by one species 
and the rocks around it by the other. Kammerer 
has some speculations as to the geological causes 
of this irregularity of distribution, but they are 
outside the scope of the subjects with which this 
review has to deal. 
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It should be noted in passing that Boulenger 
regards these two species as local varieties of 
Lacerta mural is, and with this opinion the reviewer, 
after inspecting the types at the British Museum, 
is inclined to agree; but whether they are con¬ 
sidered as true species or varieties is entirely 
irrelevant to the question at issue. Their terri¬ 
tories never overlap : even in the rare cases where 
they are both found in one of the larger islands, the 
areas which they respectively mhabit are separated 
by a ' lizardless ’ band of country. 

Both L. serpa and L. fimnmia give rise to well- 
marked island varieties, and the most marked of 
these are found in the smallest islands. In the 
larger islands it is only possible to find distinctions 
between island and continental populations by the 
statistical method: isolated individuals often 
turn up with peculiarities which become constant 
and universal in the populations of the smaller 
islands These smaller islands, therefore, con¬ 
stitute the crux of the problem, and in endeavour¬ 
ing to account for the production of the strongly 
marked varieties found in them, Kammerer is 
approaching the problem of the origin, of species 
from the same viewpoint as did Eimer long before 
him ; for Eimer began his investigations into the 
causes of evolution by finding and describing a 
distinct ' variety ’ or species of lizard on one of 
the Earaglioni—the rocks in the neighbourhood 
of the island of Capri m the Bay of Naples. 

* These varieties differ from the typo in colour, 
size, and shape. The colour of the type is green 
or greyish-green, with longitudinal rows of dark 
patches on the back and blue ^ ocelli ’ in various 
places, such as the armpits and the underside of the 
throat. The colour below is yellow, sometimes with 
a reddish tinge, or pale grey. The island varieties 
can be jet-black, so that markings are not dis¬ 
tinguishable from the background ; they may be 
haK as long again as the type and broad in pro¬ 
portion, and the tail is marked by a peculiar 
thickening just beyond its origin. 

That isolation is an ali-important factor in the 
production of varieties is clear from the fact that 
when two populations on the same islet are separ¬ 
ated by some barrier which prevents them from 
intermixing, incipient differences make their appear¬ 
ance. Thus in the islet of Tajan there is a deep 
valley with perpendicular sides which completely 
separates the lizards of the eastern half of the 
island from those of the western half, since no 
R serpa will ever climb downwards. The eastern 
Ifeards show in the male sex a red coloration on the 
belly, whilst in the western half both sexes show it. 
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Granted that isolation is a pre-requisite for the 
formation of a new variety, it can only act by 
preventing cross-breeding, and the question remains 
to be answered—is it chance variation accompanied 
by natural selection, or is it the direct action of 
the environment that is the effective cause of the 
change 1 Kammerer first examines the case for 
natural selection. If the black colour is protective, 
against which foes does it protect ? The main 
enemies of the young lizards are the older lizards, 
rats, crows, and snakes. But the young in most 
cases, as on the islets Porno and Melisello, show 
considerable traces of the ancestral colouring and 
only attain full blackness as they grow up, w^hen 
the first of the enemies is no longer effective. 
Rats are nocturnal and hunt by scent, and are 
only found in some islands. Crows only visit 
islands near the coast, and snakes only occur on 
a few of the islands. Seagulls never attack lizards, 
which have, as a matter of fact, established a kind 
of symbiosis with them, for the lizards haunt the 
nests of these birds and search the plumage of the 
nestlmgs for parasites without molestation ; at the 
end of the nesting season the lizards are plumper 
and in better condition than at any other time. 

On the other hand, Kammerer was able to bring 
proof that the melanism is due to the direct action 
of the environment and principally to one factor 
in. it, namely, radiation from rock surfaces, Heix^ 
he anticipates and answers an objection raised by 
many naturalists (amongst them Ih’of. (jiraliam 
Kerr in his recent book on “ Evolution that only 
work in the field can detect the causes of evolu¬ 
tion, since oxi)erimental work, under Jalioratory 
conditions, can give no idea of what goes on in 
Nature. Kammerer replies that field observations 
can give suggestions as to the causes of evolution, 
but that the validity of these suggestions must be 
controlled by experiment. Now Kammerer shows 
that healthy young Lacerta serpa of typical green 
colour can be rendered quite dark if exposed for 

to 2 years to strong radiation reflected from 
stones. If such a pair in middle life are transferred 
to normal conditions and allowed to breed, they tmll 
produce normal green young, but these when they grow 
up under typical conditions nevertheless repeat a 
certain portion of the parental darkening, Erom 
every island which Kammerer visited, never fewer 
than twenty and sometimes as many as fifty 
specimens were sent home to Vienna and there 
made the subjects of experiments. 

The experiment just referred to is only one of 
a number of which Kammerer gives an account, 
and they leave no doubt in the mind of the 
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unbiassed reader that Kammerer has fully proved 
his point As to the causes of the increased size 
and the thickened tail, Kammerer freely confesses 
that he has only surmises ; since in the few genera¬ 
tions he was able to rear, before the War interrupted 
his labours, he was unable to analyse their causes 
by experiment He thinks that both are cases of 
over-compensation following respectively on starva¬ 
tion and injury. The black lizards go through 
seasonal orgies of abundant food, alternating with 
periods of starvation, and the loss of the tail, owmg 
to mutual quarrels on the islands, is so frequent 
that the lizards are known to the natives, not as 
black—^that is taken for granted—but as the 
lizards ‘ of many tails ’ 

Not only did Kammerer blacken green lizards 
by exposing them to dryness and radiant heat, 
but he recalled the black lizards of Melisello to 
their ancestral green colour by keeping them for 
two generations in a cool and moist atmosphere 
He analyses the anatomical bases of the colour 
There are three pigments—a yellowish-red lipo- 
chrome, melanin, and lastly guanin, which produces 
the blue colour by interference efects. The green 
is due to the combined effect of the guanin and 
lipochrome. He shows that as the temperature 
of the vivarium is increased, first the lipochrome 
and then the guanin is destroyed, and the melanin 
extends its range. This state of affairs is reached 
at 37° C. As the temperature is increased to 
39° C., which is the utmost that the lizards can 
stand, the melanm disappears and a bleached 
albino results. 

The response to radiant heat varies from species 
to species. L, serpa responds more quickly than 
L. fiumana. The more a variety is accustomed to 
heat in its natural habitat, the more slowly it 
responds to increased heat. The southern popula¬ 
tions of L. fiumana are extremely resistant—it 
looks as if they had acquired an ‘ immunity ’ 
recalling the immunity produced by vaccination 

Kammerer of course does not deny the existence 
of natural selection, but he insists that what is 
selected is not the random variation in a lucky 
direction, but the individual that responds best 
to the environment. Variation, he says, appears 
at first sight to be random, but when it is looked 
into closely it is quite orderly and consists of plus 
and minus variants on a typical mean. There are 
different systems of organs which he mistakenly 
compares to the Mendelian genes, which react 
independently of one another. Thus in some 
varieties of lizard, blackening is attained by the 
melanin in the background; m 
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others the black patches of the pattern spread 
until they overwhelm the background. Further, 
lizards and snakes, like amphibia, have the powder 
of adapting their colour pattern to that of the 
environment, and this power is exercised through 
the eye. It is a question of a delicate balance of 
stimuli -whether this power, or the direct response 
of the skin, shall gam the upper hand. In the 
islet of Pelagosa, for example, which is covered 
by a yellowish-green vegetation, L serpa is bright 
green but the snake Zamenis is represented by an 
intense melanic variety. The gecko Heniidactylus 
has a particularly mobile response to its environ¬ 
ment by change of colour, recalling in this the 
well-know'n chamseleon, yet even here the environ¬ 
ment makes an impress on the hereditary con¬ 
stitution, for there is one islet wdiere, owing to the 
absence of Lacerta, this species has become diurnal, 
and Kammerer ascertained by keeping this variety 
alongside of typical specimens in the same vivarium 
m Vienna that the responses of variety and type 
to the same environment were different. Kammerer 
maintains, in fact, that the first step in the forma¬ 
tion of a variety is a continual heightened re¬ 
sponse in the same direction which gradually 
become engrained in the constitution. Physio¬ 
logical cha7ige precedes 7norpkological changed L, 
oxycephala, as mentioned above, frequents bare 
rocks and, unlike L. serpa and L. fiumana, will 
descend as w^ell as ascend This species has given 
rise to a black variety on the upper and slopes 
of the mountains of Herzegovina {L. oxycepkala 
Tomasinu), where the lizards are exposed to pitiless 
radiation. Thus a variety can originate just as 
■well on the mainland as on an island if intercrossing 
with neighbouring groups is prevented. 

We may in conclusion say a word on the addendum 
by Dr. Wettstein. This is an admirable systematic 
review of the Kammerer material. He establishes 
several new sub-species on the basis of this material, 
and he mentions the fact which has a direct 
bearing on the causes which broke Kammerer’s 
heart and drove him to suicide, namely, that a 
good deal of this material had lost all its colour 
and was hopelessly macerated and ruined when 
he came to examine it, by neglect in the museum 
during and after the War. The reviewer is aware 
that he speaks for only a small minority of his 
colleagues, but he predicts that in twenty or thirty 
years’ time, when those fierce partisans whose 
calumnies wore out Kammerer’s courage and drove 
him to his death, have passed away, Kammerer 
will be ranked alongside Lamarck, Darwin, and 
Wallace as one of the great architects of evolution. 

cl 
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Really, when one passes from pernsmg the endless 
and fruitless pursuits of the elusive gene by the 
Mendelians, to reading the clear and beautiful 
arguments of this work, one has the feeling of 
having passed from the liabblmg of the nursery 
to the reasoned debate of the forum 

E. W MacBride 


The Founders of Seismology. 

The Founders of Semnologi/. By Dr Charles 
Davison. Pp. xii+240 (Cambridge. At the 
University Press, 1927 ) 12rS. 6d. net 

HE title of this book at once raises the question 
of what is a founder For Dr. Davison the 
answer is simple , he is any one who is no longer 
living. Yet a different point of view might be 
adopted, for, if an architectural metaphor is to be 
used, the history of few branches of knowledge 
can be divided more readily than seismology into 
the two periods, of laying the foundations and of 
building the superstructure. The limit between the 
two periods lies in the first decade of the present 
century, and may be more precisely fixed at the 
time of the Californian earthquake of 1906. Sub¬ 
jected to elaborate investigation and a sumptuous 
publication of results, the increase of knowledge 
and the precise measurement of effects, which had 
only been recognised in a qualitative and even 
uncertain way, was very largely instrumental in 
inspiring a change in our outlook on the funda¬ 
mental principles of both the old and the new 
seismology. 

Earthquakes have been a subject of study from 
early times, but the science of seismology, in its 
more modern sense, did not begin before the 
eighteenth century, and by the middle of the 
nineteenth the main principles had been established 
on which all further work has been based So far, 
however, the science had only dealt with the 
seismos which was known to and studied by the 
ancient Greeks—that is, the disturbance which can 
be felt, which may cause damage or destruction 
to the works of man, or may alter the features of 
a landscape, according to the degree of violence 
attained, but in the last decade of the century a 
new seismology was born. The incarnation of this 
new science may be dated from the discovery, by 
Rebeur-Paschwitz, that records could be obtained, 
with suitable instruments, of disturbances, evi¬ 
dently connected with destructive earthquakes, at 
places far beyond the region in which even the 
feeblest manifestation of the work could be de¬ 
tected by the tmaided senses of man; and by the 
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beginning of tiie following century it had been 
well established, and generall}^ accepted, that these 
distant records revealed the existence of three 
distinct forms of wave motion, travelling at 
different rates and along different jiaths, from the 
origin to the place of record. This is the foundation 
on which has been reared the whole superstructure 
of that newer seismology which has shown us 
that the earth is composed of a series of concentric 
shells of materials, differing in physical character 
and, presumably, in chemical composition ; which 
has given rise to investigation of the character, 
and revealed the existence of previously unsuspected 
forms, of vave , and to other results which only 
a generation that has forgotten, or chosen to 
Ignore, its Greek could describe as seismology, 
but are equally interesting and iinxiortant by 
whatever name they may bo called. 

Nor has the older seismology stood still The 
report on the Californian earthquake of 1906 still 
belongs to the period of foundation-laying. Tlie 
work was dominated by the idea of a centre of 
origin, though this was no longer regarded as of 
such limited dimensions that it could be treated as 
a point; it had become a fissure extending for a 
length of nearly 300 miles, but was still rcgardc^d 
as the origin both of the destructive earthquake 
and of the distant records. The cause, i.oo, was 
regarded as the shock resulting from fractur‘(', dim 
to a slowly growing strain, which haxl gone on 
accumulating, with occasional partial relud, for ii 
X>eriod of at least a century. A ni-examinatiion 
of the record of older earthquakes, and tlu^ 
study of more recent ones, has altered this ; it 
has been found that, in destructive earth(|uakos, 
the origin of the surface shock is not so simpk^ 
as had formerly been siipiiosed, that instead of 
being a single fracture, or limited to the central 
portion of the affected area, the origins are often 
very complicated and spread over a largo xiro- 
portion, even to almost the whole, of the tract 
over which the shocks can be felt; it has also 
been found that the origins of the surface shock 
and of the unfelt distant record are by no means 
the same. The destructive eartliquakc can b(^. 
proved, by local observations, to be of very shallow 
origin, generally, if not always, of less than ten 
kilometres in depth , and the same is true of the 
great majority of shocks which can be felt but 
do not cause damage or give rise to distant records. 
The disturbance which is registered at long dis¬ 
tances has been shown, by the great series of 
observations studied, especially by Prof. H. H. 
Turner, to originate at depths which must be 
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measured in hundreds of kiiometreSj and the 
examples are steadily increasing in number where 
the geographical position of the origin of the long¬ 
distance records does not agree with that of the 
greatest violence of surface shocks, but may be 
at a considerable distance, even to a hundred 
miles or more Y^et the two are evidently in some 
way connected with each other, and if we liken 
the origin of one to the discharge of a great gun 
and of the other to the explosion of its shell, it is 
easy to see that the disturbance produced by its 
own charge of explosive w’oiild be very different 
from that which would result if it happened to 
strike an ammunition wnggon or dump. In this 
wny wn may dimly realise the connexion between 
the long-distance record and the earthquake 
proper, and may find an explanation of the fact 
that there seems to be no quantitative relation 
betw^een the twn , a highly destructive earthquake 
may give a small record, wdnle a much larger one 
may accompany a disturbance which is only felt 
as a moderate and harmless shock near the origin. 

Such, in brief outline, is the scheme on which 
a useful and interesting book might be wTitten. 
Dr. Davison, in dealing wuth the works only 
of those individuals who are no longer living, has 
adopted a safer and probably more permanently 
serviceable line This course is not devoid of 
inconvenience, for the end of some has been so 
recent, in two cases so late as 1923, that their 
w’ork belongs as much to the building of the 
superstructure as to the lading of the foundations, 
and the absence of reference to the work of those 
still with us leads to a very partial and even 
misleading aspect of the present state of our 
knowledge. This, however, forms but a fraction 
of the work , the rest of it gives us somethmg that 
was much wanted A general knowledge of the 
early history of the subject of his study is useful 
to every wmrker, but for each to go separately 
through the old literature would be an unjustifiable 
reduplication of toil, which Dr. Davison’s work has 
rendered unnecessary. An extensive and, what is 
more important, an accurate reader, Dr. Davison 
has in pre-eminent degree the knack of extracting 
the nutricious kernel from the husk and shell in 
which it is clothed, and of expressing clearly those 
results which are of permanent interest or import¬ 
ance. He has produced an excellent account of 
the early history of the study of seismology, 
which contains what every serious worker at the 
subject ought, and all that, except for very special 
research, he needs, to know, of these older works 
and workers. E. D. 0. 
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Newton and Descartes. 


(1) Sjr Isaac Newton a Biief Accoimt of hs Life 
andWotl\ Bv Prof S Brodetsky. Pp xin-16] 
(London Methuen and Co , Ltd , 1927 ) 5s net 

(2) La vie raisonnabh de Descartes Par Louis 

Dimier (Le roman des grandes existences, 
Tome 5 ) Pp vi + 281 (Paris Librame Plon, 

1926.) 15 francs 


(1) BEODETSKY has follow’ed up his 

J- great success in organising the Newton 
celebration at Grantham by publishing what is 
easily the best short book on Newton’s life and 
work It is really even more than this, for it 
w^ould be difficult to find anywhere a clearer and 
more instructive account of the genesis and 
meaning of the differential and integral calculus, 
as well as the w^ay in which the law of gravitation 
brings together and completes the w'ork of Galileo 
and Kepler. All this is done by a first-rate 
mathematician with a turn, like his hero, for the 
practical and applied side of mathematics. 

To have accomplished this, with a lively narrative 
of Newton’s personal life and all the relevant 
public occurrences of the time, within a compass of 
160 pages, is a remarkable feat, and it is to be hoped 
that Prof Brodetsky will go on to employ the 
talents which he has revealed in this volume by 
treating some other of thc' great figures in science 
in the same way Nothing could be more stimu¬ 
lating to a young student than to read and re-read 
this book, mastering the admirably simple diagrams 
and looking up the references to contemporary 
thinkers with whom Newi.on w^as in touch. It is, 
m fact, a model of how the history of science 
should be presented—short, interesting, personal, 
suggestive, and competent. It does not attempt 
to cover the ground of the sciences which Newton 
studied and advanced, but it illuminates the ad¬ 
vance and creates at every pomt that most whole¬ 
some of all appetites—^the desire to know more. 

To the student of general history, the connexions 
with other contemporary events, with which 
Prof. Brodetsky rightly and richly sprinkles his 
pages, will be specially w^elcome, for they help to 
build up the growing idea of the unity of history, 
and they show also how easily and in what small 
space it may be done, if we set out to do it and 
have the requisite knowledge. Newton’s genera) 
philosophy fits in with that of Milton, whose 

Paradise Lost ” was completed at the same 
moment as Newton’s two capital discoveries, 
Newton practised jumping with and against the 
gale in the storm which accompamed Cromwell’s 



76 


NATURE 


[July 16 , 1927 


death ; the first part of the “ Prmcipia was 
published just as Charles II. was dying, and with 
the imjpnmaPuT of Samuel Pepys ; and so on 

Une oeuvre de vulgarisation du premier ordre 

(2) Close on Prof. Brodetsky’s popular account 
of Newton comes a short French book on Descartes 
which offers other points of interest. M Dimier, 
as compared with Prof. Brodetsky, is literary, 
personal, and, above all, Catholic His book is 
beautifully vTitten in a terse, pointed, and un¬ 
adorned style, and Descartes is a still more 
unqualified hero to him than Newton is to the 
English writer. 

Two capital and connected points are aimed at 
in the treatment. first, that Descartes’ thinking 
was essentially synthetic and religious; second, 
that he was primarily inspired m his philosophic 
work by a desire to combat the popular scepticism 
of tha day. 

If one makes due allowance for the one-sidedness 
and exaggeration of this view, one may certainly 
gain a good deal of sidelight both on Descartes’ 
work and on the life and thought of his time. 

It is true—on the first point—that Descartes w^as 
primarily metaphysical and philosophic, whereas 
Newton w^as primarily mathematical and positive. 
Newton was above all concerned to make sure of 
his conclusions with regard to a particular law or 
set of observed facts. Descartes was from the 
first seeking to know, and to connect the whole of 
his knowledge in one coherent and unassailable 
system This is in general the difference between 
the philosophic and the scientific approach, and it 
may be paralleled in the nineteenth century by the 
difference in the attitude and the influence of 
two leading men—again a great Frenchman and 
a great Englishman — Comte and Darwin. In 
each case the influence of the philosophic type is 
more diffused and indirect, and of the scientific 
more direct and constructive of fresh scientific 
truth. 

On the Catholic question which pervades the 
book before us, it is sufficient to say that while 
Descartes was never anti-Catholic or sceptical, and 
conceived his main work to be the establishment 
of a body of certainties on a deistic basis, yet he 
certainly did not start from theology but from 
mathematics. His philosophy was inspired by 
mathematics, and he feared assaults from Catholic 
critics as much as from the Calvinists who got up a 
great case against him in Holland. Oti the details 
of all this and of his correspondence on moral 
q[tiestions, M. Dimier is instructive and interesting, 
and weH desm^es to be read. E. S. Marvin. 
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The Chemistry of Petroleum. 

The Scientific Prijiciples of Petroleum Tecli-nology 
By Prof. Dr. Leo Gurwitsch Translated and 
revised by Harold Moore Pp xvn-470 4-8 
plates (London Chapman and Hall, Ltd, 
1926.) 255 net 

FURTHER addition to petroleum literature 
is at the present time almost a challenge to 
criticism, in view^ of the voluminous writings extant 
on every possible branch of the subject , only 
flagrant heresy and iconoclasm, a brand-new theory 
of origin, for example, would seem to justif^r a 
new^ text Though this book claims neither excuse, 
it IS accei)table for three good reasons * that it 
has been an authoritative German text since 1912, 
revised in 1924, and now admirably renovated for 
the benefit of English readers by its translator, 
Mr Harold Moore , that it presents the European 
and not the American viewqioint, and that it is 
less concerned wdth commercial oil-refining than 
wuth the scientific principles on which that industry 
thrives The author holds high academic office 
at the University of Baku and, as might be antici¬ 
pated, his writing is coloured with experiences of 
Russian petroleum and biassed to the w'ork of 
European colleagues, truly a refreshing (kqiartiu'c 
from recent tendcmcies. 

Wo have hero a ixnxl text-hook of tlu^ (Lt'inistry 
and physics of petroleum, two remarkably (unnpk'x 
subjects when (ionsidcred for their own sakf^s and 
not for their economic ajiplieations ; in fax*!, out' 
of the features of this volume is its in(li(*aiion of 
the enormity of unfinisluKl research, of woik still 
to be done, of knowledge yet to bo gained, before 
we can claim understanding As a t(‘xt-book it 
leaves little to be desired Carefully arranged, 
lucid in style, concise in presentation, entirely 
technical but never fogged %vith petty detail, 
masses of formulae or wild speculation, the work 
makes an immediate appeal and deserves, as it 
will undoubtedly achieve, a place in the front rank 
of English literature on the chemical technology 
of petroleum. 

The discussion centres on three main faetoi's : 
raw material, manufacture, and products, each 
treated from the scientific viewpoint, i.e the first 
principles involved. Petroleum, the raw material, 
is first reviewed and its chemistry and physics 
explained so far as this is at present possible. 
Manufacture concerns essentially distillation pro¬ 
cesses and sulphuric acid refining The products 
benzine, illummating and lubricating oils, paraffin 
wax, and vaseline are similarly described. While 
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theory and experiment remain iip|)erniost through¬ 
out, the rationale of industrial operation is not 
neglected, hut rather follows as an illustration of 
the doctrines expounded* 

Deficiencies there are bound to be m a work of 
this character, but they are for the most part 
innocuous : the treatment of sulphur and nitrogen 
compounds is poor in its brevity (pp. 113-119), 
likewise inert gas components of natural gas 
(p. 124) ; the misuse of the geological term 
" weathermg ’ as applied to evaporation of petro¬ 
leum (p. 175) ,• the data of crude oils of the 
world are antiquated and there are serious 
omissions of Mid-Continental and Colombian crudes 
(Ohio-Indiana is not the accepted Mid-Continent 
field) : the use of the term ' resin ’ (p 200) for the 
asphalt-content of Balachany oil is misleading and 
should not be allowed to confuse an already clumsy 
and ^ muddy ’ nomenclature , the section on 
products IS far more sketchy than the rest of the 
text, especially in regard to the vital subject of 
lubrication. All this pales, however, by the ex¬ 
cellence of the translation and the esteem which 
one instinctively feels for one who is a master of 
a particularly complex subject Prof. Gurwitsch 
is fully entitled to renewed congratulations. 


Our Bookshelf. 

The Epic of Mount Everest, By Sir Francis Young- 
husband Pp 319 + 16 plates (London: 
Edward Arnold and Co., 1926.) Is. 6d. net 

Sir Francis Yotinghitsband has written a concise 
and inspiring account of the three expeditions 
which were organised by the Royal Geographical 
Society and the Alpme Club. The first expedition 
reconnoitred the mountain in 1921 , the followmg 
year the second expedition attempted to climb 
the mountain, but failed to reach the summit. At 
the climax of the third attempt, in 1924, Mallory 
and Irvine were seen for a moment climbing fast, 
and within reach of the goal. Did disaster overtake 
them before or after they accomplished their 
task ? Unless those two gallant climbers did in 
fact reach the summit, and left a record there, the 
mystery may never be solved. 

The author makes it clear that the ascent of 
Mount Everest is possible, and the mountain will 
eventually be climbed. He attributes the failure in 
1924—if indeed it was a failure—^to two causes. 
The first was the exhaustion of the best chmbers 
in the gallant rescue of four porters, who had lost 
their nerve in coming down from Camp IV, The 
second was the attempt to use oxygen. Oxygen 
does not increase the strength of a climber suflhciently 
to make up for the weight of the apparatus. 

Though the ascent of Everest is possible, it can 
never be easy or safe. Only the toughest and 

No. 3011, VoL. 120] 


most determined climbers have any chance of 
reaching the summit, and to do so they must first 
acclimatise themselves to altitudes of more than 
20,000 feet. In order that the climbers may reach 
the last stage in good condition, at least six camps 
must be established between the base at 17,000 
feet, and the jumping-ofi point at above 27,000 
feet This involves the use of a large number of 
porters ; the 1924 expedition employed seventy, 
but had not enough. Finally, the w^eather must 
be propitious. 

There can be no doubt that, if the Tibetan 
authorities once more open the road to the moun¬ 
tain, Everest will be attacked again and again, 
until it is vanquished The victory will not add 
anything to human knowledge, or to the material 
wealth of the world. But the mountain ofiers a 
perpetual challenge to the boldest climbers To 
use Sir Francis Younghusband’s own words, 
Everest stands for an adventure of the spirit.” 
Yet amongst those who, from the scorching plains 
of India or the arid plateau of Tibet, lift up their 
eyes unto the hills, there may be some who mutely 
hope that the uttermost peak may never be 
desecrated by the foot of man ; and that also is 
an affair of the spirit 

Essentials of Volumetric Analysis . an Introduciion 
to the Subject, adapted to the Needs of Students of 
Pharmaceutical Chemistry. By Prof. Henry W. 
Schimpf. Fourth edition, revised and enlarged 
by Dr Alfred I. Cone. Pp. xiv-f-370 (New 
York : John Wiley and Sons, Tiic. , London: 
Chapman and Hall, Ltd , 1926.) 15s. net 

As an introduction to the subject, this book doubt-'" 
less covers the requirements of students of pharma¬ 
ceutical chemistry. It does not, however, in 
matters of detail, arouse the reviower^s enthusiasm. 
The introduction of unusual abbreviations is con- 
fusmg; the arithmetical examples are frequently 
expounded in an unnecessarily elementary manner ; 
the use of exactly normal solutions, instead of the 
employment of a factor, is directed ; the explana¬ 
tion of the use of excess of free acid in permanganate 
titrations is incomplete, so as to be quite mis¬ 
leading ; the use of the symbol O3, except to in¬ 
dicate a molecule of ozone, is to be deprecated; 
the standardisation of A-sulphuric acid by titrating 
10 c.c. with recently prepared and standaiMiised 
A-potassium or sodium hydroxide ” is open to 
obvious criticism. In addition to the usual in- 
organic volumetric exercises, the analysis of sugars, 
oils, alkaloids, urea, formaldehyde, and organic 
nitrites is described, and a short section is devoted 
to the principles underlying the determination of 
hydrogen ion concentration. A. A. E. 

A Treatise on Viticulture. By Prof. A. I. Perold 
Pp xi + 696. (London: Macmillan and Co., 
Ltd., 1927.) 25s. net. 

ALTHOtxGH written at Stellenbosch, South Africa, 
and dealing very largely with viticulture in South 
Africa, this work is also applicable to cultivators 
and studeUts in other parts of the world, for the 
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author gives many particulars of outdoor vine 
culture in California, Australia, and Europe, and 
describes very fully the several species of Vitis 
from vhich the cultivated grapes have originated 
The book is not meant for the cultivator alone, 
but also for students, for it embraces all phases of 
the vine, passing from the historical, morphological, 
and biological, through the various processes of 
cultivation, to the preparation and marketing of 
the crop in the numerous forms in which it appears 
in commerce 

Eollowing a general introduction, the author 
discusses both the external and internal morphology 
of the vme, the descriptive matter being aided by 
good illustrations. More than forty pages are then 
devoted to biological questions, wdiich include 
germination of seeds, the factors governing bleeding 
after pruning—a question that often gives consider¬ 
able trouble in Great Britain if pruning be left 
rather late—development of shoots, fructification, 
the chemical composition of grapes, ripening of 
wood, etc. 

Chap. iv. deals with classification. Reference is 
made to the various genera composhig the family 
AmpehdaceiB, then the numerous species of 
Vitis are reviewed, with special descriptions of 
those which produce grapes of commercial value, 
or are suitable for stocks on which to graft or 
bud cultivated forms or hybrids The numerous 
hybrids between American species are described 
and comparisons are made between them, and 
between them and the European and Asiatic forms 
of Vitis mnijera. 

A special chapter then directs attention to de¬ 
tails of propagation, and another to diseases and 
their treatment. Chap. x. deals with cultivation, 
giving special attention to manuring; whilst the 
following chapter describes methods of pruning 
and training. The remainder of the book is 
devoted to the products of Vitis and their prepara¬ 
tion for the market. 

The book is likely to prove of considerable value 
to students, cultivators, and others interested in 
the vines and their cultivation. 

The Zeiss Works and the Oarl Zeiss Foundation in 
Jena: their Scientific, Technical, and Sociological 
Development and Importance popularly Described. 
By Prof. Eelix Auerbach. Translated from the 
fifth German edition by R. Kanthack. Pp. 
iv-1-273. (London: W. and G. Eoyle, Ltd., 
n.d.) 10 s. M. net. 

The name of Abbe will probably remind most 
English readers of a certain theory of image 
formation in the microscope, perhaps also of some 
refractometers and other optical devices, but now 
that Prof. Auerbach has turned minstrel, and pro¬ 
duced the saga of the Carl Zeiss Foundation with 
Abbe as the liero, protean, magnificent, we can 
scarcely escape the conviction that his hero’s claim 
to greatness lies as much in sociology as in optics. 

The fact that the first half of this well-illustrated 
book is a kind of conversational illustrated catalogue 
of the Carl Zeiss products and their history, an 
etcellmt advertisement through its atmosphere of 

.lS[o,®lL Voml20]' > ' 


solid achievement and great potentiality, is not 
without significance in explaining the production 
of the English translation This part of the l)ook 
calls for no jiarticular comment, except that certain 
outside inventors whose iiistronientvS Jiave been 
made by Zeiss might have been mentioned, to say 
the least The latter part of the hook, howevei*, 
will well repay any student of mdustriai organisa¬ 
tion who finds time for its perusal As Prof 
Cheshire observes in his forevnrd, Abbe’s scheme 
has now passed through the experimental stage 
It has survived the shocks of war and war’s ending 
Its story IS told with genuine feeling, not untouched 
by poetry, as befits a modern saga 

The epilogue laments that “ the German ])eople 
are impoverished, their savings, large and small, 
are gone and theii' purchasing jiowcrs have dwindled 
to the lowest level ” Several pages in the book are 
devoted to a description of the Zeiss planetarium, 
and w'o now hear that at least eleven German cities 
have ordered such instruments Those who know 
the cost of these will have much more respect for 
the purchasing power of the German people than 
seems to be the lot of Prof. Auerbach. 

An Asian A ready: the Land a>nd Peoples of 
Northern Siam By Reginald le May. J^p. 
xiv-f274+ 64 plates. (Cambridge* W Heifer 
and Sons, Ltd. ; London : Simpkin, Marshall 
and Co., Ltd , 1920.) 216*. net 

NoRTHERisr Siam —the Lao country—has r'ec^eived 
little attention from travellers, and although the 
teak trade has attract:(Kl not a few Europeans, 
information about it is scanty. This is tlie mon^. 
to bo regretted as it well deservevs Mr. \o May’s 
designation of ' Arcady,’ and itvS people^- eihno- 
logically present many points of intenvst. This 
account of the country and its people is tluuvforo 
welcome, especially as it is illustratcHl by a larger 
number of excellent ])botogra])hB. Tlio author has 
dealt with his subject Justorically and analytically 
in an ethnographic account of Lao customs and 
beliefs, which, though not systematic, contains 
many interesting data ; and descriptively, in an 
account of a journey through the country. Ho 
has also included extracts from the references of 
early travellers. The first of these is Marco Polo, 
who, however, did not visit the Lao himself The 
Lao were originally an offshoot of the Tai from 
China, and ethnologically they stand midway 
between the Shan and the Siamese. Nominally 
Buddhist, their beliefs are largely animistic, with 
a firm belief in the power of witches. A char¬ 
acteristic practice is that of roasting the mother 
of a new-born child, a custom also followed in the 
Malay peninsula—in a recently reported case with 
fatal results. 

Racial Origins of English Character: with an 
Appendix on Language. By R. N. Bradley. 
Pp. 192. (London ; George Allen and Unwin, 
Ltd., 1926.) 65 . net. 

Whether mental qualities can be associated with 
racial characters is a question to which both anthro¬ 
pologists and psychologists have recently devoted 
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considerable attention, but ■vnth no marked result 
Yet it is a matter of some moment, especially 
in the application of the results of science to the 
practical affairs of hfe. Mr. Bradley, boldly ignor¬ 
ing difficulties, has presented his readers with an 
analysis of the English character and achievement 
in the various departments of life—religion, 
politics, hterature, science, and art—^which is 
based upon the racial differentiation into Nordic, 
x41pme, and Mediterranean. He has an acute 
observation, a wide knowledge of his fellow- 
countryman, and a pretty sense of humour His 
courage m essaying a difficult task will no doubt 
receive its due reward m a shower of hostile 
criticisms ; but we hope that his critics will at 
least be grateful that he has given them something 
to criticise and that his mistakes may lead to the 
elaboration of a sounder method Mr. Bradley, 
in evaluating racial character, relies upon material 
which ultimately is based upon impression Until 
the psychologist can devise some objective method 
of determming and evaluating racial mental char¬ 
acters, study of the question is rendered nugatory 
by the personal equation. 

Leitfaden der 2 ^'i"(i^tischen Expermentalphysik fur 
VorUsung und Unterncht. Von Dr E-einhard 
Mecke. Unter Mitwirkung von Dr. Anton 
Lambertz Pp. vi + 195 (Berlin • Julius 
Springer, 1926.) 9-60 gold marks. 

This useful work is a reprint of the technical advice 
concerning physical lecture experiments given in 
the introductory volume of Geiger and ScheeTs 
handbook of physics, which has appeared in 24 
volumes. It describes 533 lecture experiments 
covering the whole range of physics. Many of 
these are new, and in all of them due consideration 
is paid to the modern resources at the disposal 
of the experimenter. This applies particularly 
to the thermionic valve. We notice elegant 
methods of demonstrating stream lines by means 
of coloured liquids, the Johnsen-Rahbek effect of 
friction due to small currents, experiments with 
the s|)eakmg arc, and some very pretty and ultra¬ 
modern spectroscopic demonstrations. A valuable 
feature of the book is the addition of the essential 
definitions and formulse, together with the chief 
numerical data As the work is not a text-book 
of physics, nothing but what is essential to the 
success of the experiments is given, and given m 
the smallest compass. But wherever desirable, 
references to origmal papers or text-books are 
appended. Altogether an admirable book. 

The Caves of Mendip. By H. E Balch. (The 
Somerset Eolk Series, No. 26.) Pp. 82-i-lS 
plates. (London. Eolk Press, Ltd,, 1926.) 
2s. net. 

In this Httle book, which forms one of a Somerset 
Eolk Series, the author, whose work in cave explora¬ 
tion has long been so well known in the west of 
England, gives a fascinating account of what he 
terms elsewhere the ‘ Netherworld of Mendip.' Some 
of the adventures described, such as those in the 
Lamb Lair, Harptree, and in Eastwater Swallet, 
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show^ that cave exploration may afford all the risks 
of mountaineering with the additional possibilities 
of gettmg drowned or wx^dged in a narrow' passage. 
An imjiressive point is the evidence given of the 
existence of vast caves winch have never yet been 
reached The cave to w'hicli most space is allotted 
IS naturally Wookey Hole, and a few' illustrations 
of the remains left by its Paleolithic and later 
inhabitants are reproduced from the author's larger 
w'ork on the subject Other illustrations are from 
photographs by Mr. J. H Savory, to wffiose keenness 
and skill all Somerset spelseologists own so much 
The author points out that much work is in pro¬ 
gress or remains to be done on the caves of the 
Mendips, and in this connexion allusion may 
be made to the admirable work carried out since 
the War by the Spelaeological Society of the Uni¬ 
versity of Bristol 

Elementary Algebra By E, Bowmian. Part 2, 

Pp viii-e43l. (London Longmans, Green and 

Co , Ltd , 1927.) 6s. 

The second part of Mr Bowunan's '' Elementary 
Algebra " contains much of the modern analysis 
wffiich IS generally known as ‘ higher algebra.' 
Beginning with convergency and the usual senes, 
he passes on to the complex variable and eventually 
discusses the fundamental theorem of algebra that 
every equation has at least one root. The con¬ 
sequence of this arrangement is to bring deter¬ 
minants, permutations, and combinations at the 
end of the book. 

The treatment throughout is admirable, especially 
in the chapters on convergency and complex 
numbers. Geometrical illustrations are used in an 
instructive manner and care taken to clear up 
small points which create difficulties to beginners, 
e.g. on pp. 19 and 28. 

It seems unnecessary to assume that students 
w'ho are reading the algebra covered by this book 
will not be familiar with some analytical geometry 
and calculus, and the space given to these subjects 
might well have been used to give a fuller treatment 
of convergency and thus make the book more useful 
for those preparing for mathematical scholarships 
at universities. 

Ammal M^nd. By Frances Pitt Pp. 340-f 22 

plates. (London: George Allen and Unwin, 

Ltd., 1927.) I5s. net. 

Miss Pitt's work is the modern version of the old 
anecdotal natural history which Edward Jesse and 
others made familiar to early-Victorian naturalists. 
But the new version is much revised and improved, 
for Miss Pitt's knowledge of the ways of common 
birds and mammals is deep, and in endeavouring 
to interpret habits and incidents she is seldom 
betrayed into the facile explanations which often 
satisfied the earlier writers. The observations are 
acute and reveal many striking facts well worth 
testing in a wider field, such as the response of 
the eating instinct of a young fox to the presence 
of a trace of fur, while plam flesh was ignored. The 
book is well adapted for the general reader as 
well as for the trained naturalist. 
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Letters to the Editor. 

[The Editor does not hold himselj responsible for 
opinions expressed by his correspondents. Neither 
can he iijidertahe to return^ nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other part of Natxjb-e. No notice is taken 
of anonymous communications.] 

Weber’s Theory of Molecular Magnetism, 
and the Internal Field. 

The name of W. Weber is one of those outstanding 
continental names which are associated with epochs 
in the development of science, and are regarded 
with honour in Britain Yefc in Britain there has 
been evident a considerable amount of misunder¬ 
standing regarding W^eber’s initiation of the essential 
features of the modern theory of molecular magnetism. 
That misunderstanding seems to have originated m 
an unfortunate wording of a remark made by Maxwell 
in his exposition and develojiment of Weber’s work 
(“ Electricity and Magnetism,” vol 2, 2nd ed., p. 76). 

The two essential features of the modern theory 
are clearly stated by Maxwell. First he says (p. 74): 

“ Weber’s theory differs from this in assuming that 
the molecules of the iron are always magnets, even 
before the application of the magnetising force.” 
Secondly, he says (p. 76): ‘‘ The molecules do not turn 
with their axes parallel to x (the direction of the 
magnetising force), and this is because each molecule 
is acted on by a force tending to preserve it m its 
original direction, or because an ©([uivalent effect is 
produced by the mutual action of the entire system 
of molecules.” It is the statement m the last clause 
which contains the second essential feature. 

In addition, Weber adopted Ampcu'e’s view that 
the molecular magnetism results from molecular 
currents; and, to ” this view, modern physics has 
merely added the restriction that these currents 
are convective. 

In the first sentence quoted above from Maxwell, 
the first feature of the modern theory is explicitly 
ascribed to Weber : in the second sentence, the 
second feature is not directly ascribed to him. If 
that feature were not due to Weber, that sentence 
would, m accordance with the rules regulating 
scientific priority, fix it as the property of Maxwell 
and constitute him as the originator of one-half of 
the essential fundamental postulates of the modern 
theory. But Maxwell is making no claim for himself. 
In his next sentence he adds that “ Weber adopts 
the former of these suppositions as the simplest,” 

This last remark clearly jiomts out that Weber 
discussed the second feature. Therefore, unless he 
explicitly abandoned it, he was the originator of both 
of the basic postulates of the modern theory. Max¬ 
well’s words do not necessarily mean that Weber 
abandoned the second supposition. They only assert 
that he did not follow it out; and, further, that he 
did not do so because that supposition was not so 
simple as an alternative which was chosen by him. 

How the most minute search of Weber’s paper 
(Pogg. Ann., 1852), word by word, reveals two facts— 
(1) Weber not merely, as Maxwell implies, asserts the 
^ond feature of the modem theory, he reiterates it 
again and again.; (2) Weber not merely avoids any 
choice between that feature and another one, for 
reasbns of simplicity or otherwise : he persistently 
mgids the, consummation of gny aUematwe. , 

Therefore he^ and he alone, is the author of the 
modem theo^ of molecular magnetism. 

Iffiorebver, Weber not merely the originator of 
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the fundamental ideas. He was their first developer. 
No later worker can do more than apply his views 
more widely Welier himself illustrated the ap])lica- 
tion of these views, m two cases, by a formal develop¬ 
ment of tho action duo to a neighbouring molecul(‘ ; 
and that application constitutes one of those geiiis 
of intuitive insight which chaiacberiso tlie woik of 
the masters. 

Therefore Maxwell cannot, m the sentences quoted 
above, apart from a serious misunderstanding, be 
ascribing to Weber a choice between a non-magnetic 
force and one of magnetic ongm. That is perhaps 
the most natural mteipretation of his words, yet he 
does not explicitly mention a non-magnetic force any 
more than does Weber. That idea was introduced 
by other workers. 

Weber did make one choice, and that evidently 
for reasons of simplicity as Maxwell said, though he 
did not state them as such In speaking of the force 
which must bo acting so as to drive back a magnet 
to its jiosition of ociuilibrium when it has been deflected 
from it through an angle f/), far from saying a non¬ 
magnetic force, ho says, “ But this back-acting force, 
arising from tho mutual actions of the molecules, 
must increase with the deflection, and can be rejire- 
sented by D sm (p, where D rlenotos a constant 
magnitude which one can call the molecular directive 
force ” (p 166). 

That IS Weber’s direct assertion in introducing 
the very expression for the resultant force with 
which Maxwell deals. Therefore, as above stated, 
Maxwell could not possibly assert or moan that 
Weber abandoned the view that the force had a 
source apart from the mutual molecular magnetic 
interactions On the other hand, it is to bo noiiod 
that Weber’s theory fixes the expression for the force 
whenever the distribution of tho surrounding mole¬ 
cules is given. Tho thing that Wobor dofinitoly 
avoided, and that for the sake of simpUiiity alonts 
was the necessarily laborious evaluation of tho i-rue 
expression for tho* internal ludd. Ih^ took the only 
other possible method of apjirovinl s<*ientilic (ex¬ 
ploration, tho metJiod of postulation of a simple 
and sufficiently approximate (ixfirossion for it. 
Maxwell, apart at least from an accidental failure to 
notice Weber’s own statomont regarding tho naiuro 
of />, could moan nothing else than that; but tho 
wording of his statomont can iin fortunately lend 
itself to the other interpretation. 

The incorrect supposition that Weber abandoned 
the idea of mutual interaction of tho molcculos by 
means of their magnetic fields alone has nob bc^en 
quite universal in Britain. Jeans, for example 
(“Electricity and Magnetism”), describes the correct 
position with great clearness. 

The later development of the subject by Ewing 
was largely directed towards the illustration, by 
means of 'models, of that mutual interaction of 
molecules which Weber first put forward, and against 
all postulates of the existence of (luasi-olastic forces 
which had been made by certain other writers, 
amongst whom, however, Weber is not to bo found. 

The task of subsequent work is the evaluation of 
the force symbolised by D. Weber made tho most 
drastically simplifying postulate regarding it. Ho 
assumed it to be constant, and found the result to 
be m agreement with observation m the case of soft 
iron : and he insistently reiterated the statement 
that he was dealing only with non-retentivo iron. 
It was Maxwell who pointed out the over-stringent 
nature of Weber’s postulate if retentivoness is to be 
taken into account, and he widened it accordingly. 
That was Maxwell’s work, not Weber’s, and in it he 
followed Weber in tentatively assuming a simple 
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form for the iaw rather than determining it by 
mathematical development, which the state of 
experimental knowledge at the time could scarcely 
justify. 

In the more recent development of Weber’s ideas 
the question has been again raided whether the 
internal molecular magnetic field is sufficient to 
accomit for observed phenomena. Thus Weiss, who 
adopted Weber’s assumption regaidmg the internal 
field to fit it for application to crystalline media, 
was led by thermomagnetic phenomena to ascribe 
very high "values to the internal field relatively to 
even strong external fields. He afterwards pointed 
out that tiie high values may mclude ecjuivalent 
values of fields which are actually non-magnetic, 
but may, for example, be electrostatic if the 
molecular magnet is also an electric dipole , and this 
view leads to values of the molecular electric sus¬ 
ceptibility which are consistent with results of 
observation. 

Now an application of Weber’s theory to a deter¬ 
mination of the actual law of force, due to the mutual 
actions of the molecular magnets m a homogeneous 
crystal, readily indicates that the magnitude of the 
internal field is of the same order as that of fields 
which are normally used in the investigation of the 
magnetic projierties of substances. It shows, even 
without numerical evaluation, that the least possible 
value of an external field which is able to magnetise 
a cubic crystal m any direction relative to its crystal¬ 
line structure is ecpial to five-eighths of the maximum 
internal field That is to say, the maximum internal 
field actmg upon a molecular magnet is not twice as 
strong as tiie external field which is just able to turn 
the molecular magnets out of their stable directions, 
and so to magnetise the crystal m any direction. 
This is trite whatever be the natwe of the internal 
ducetive -field which tends to maintain the magnets %n 
their stable positions. If that internal field has m 
part an electrostatic origin, the remaining magnetic 
part is proportionately smaller 

This IS m accordance with the observations, 
descrilred in a recent issue of Nature (Mar. 5, p. 353), 
on the deflexion of -particles m their passage through 
thin magnetised nickel foil. 

If we postulate that there is equijmrtition between 
the average translational energy per degree of freedom 
of the molecules and the average rotational energy" 
of a molecular magnet, the axis of which is raaintamecl, 
in consequence of the heat motions, on the average 
at an angle (p with the direction of the resultant field, 
we find, on evaluation of the internal field, that, at 
ordinary temperatures, this postulate is not satisfied. 
The change of potential energy of a molecular magnet, 
due to the rotational effect of heat motions, amounts 
only to about 1 per cent, of the energy per degree 
of freedom. This seems to indicate that the internal 
structure of the molecule is such that, in the collisional 
interchange of energy amongst molecules, only about 
1 per cent, of the whole is communicated to the 
subatomic portion of the stiTicture which is concerned 
with the manifestation of magnetic quality. 

W, Pebdie. 

IJniv. Coll., Dundee. 


Evolution ; Emergent and Resultant. 

The recent articles by Dr. P. Chalmers Mitchell 
and Prof. C, Lloyd Morgan (Natxire, May 21, p. 748, 
and May 28, p. 786) clearly show the increasing 
importance of the problem of emergence. But it 
seems to me that Prof. Morgan advances a criterion 
of emergents which is seriously defective, and so 
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prevents any reconciliation of the opposed viewpoints. 
In the first jilace, he appeals to matters as they 
now are,” and quite apart from what future discovery 
may reveal. It follows, therefore, that as knowledge 
expands, much that is now regarded as emergent may 
piove to be resultant, since it ‘will become deducible 
from the phenomena of some earlier phase ” : and 
to this progress no limits can be assigned in advance. 

This attitude is plainly an appeal to the ignorance 
which prevails at any given moment , and it at once 
destroys any absolute distinction between the .emer¬ 
gent and the resultant. Now the trend of research, 
in my opinion, undeniably involves this loss of 
absoluteness, as Dr. Chalmers Mitchell maintains 
For while it will always be impossible to deduce the 
macroscopic qualities of combinations from the 
macroscopic qualities of their elements, the more 
complete knowledge of microscopic and ultra-micro- 
scopic qualities does enable the qualities of combina¬ 
tions to be both explained and predicted. In this 
respect success depends on the capacity of the 
inquiring mind ; so that as mind evolves, emergents 
must give way to lesultants. If, for example, we 
accept Prof. Morgan’s criterion, then to Galileo 
electromagnetic storms, due to solar radiation, would 
be emergent, while to us they are resultant. Similarly, 
many of the phenomena xoresented by vitamins, not 
being as yet deducible, are still emergent, but will 
probably^ loe resultant for future bio-chemistry. 

The criterion of being, or not being, deducible is 
thus wholly relative and transient; and it obscures 
what I take to be the sole genuine attribute of all 
emergents, whether deducible or not; that is, 
unicpieness, or the jiossession of characters previously 
unprecedented. From this more inclusive and 
permanent viewpoint, atoms and crystals emerged, 
exactly as did life and sentience at still later stages; 
and this quite apart from the partial, or comxolete, 
exxilanation of their origin. For each of these was, 
when it first appeared, m its own specific way unique, 
exactly as “ Hamlet ” would remain unique even 
though it could be fully accounted for in terms of 
Shakespeare’s life and character. Such absolutely 
imicjue combinations occur, of course, throughout the 
entire universe, and present one of its most marvellous 
and significant features. So that although “ out of three 
sounds he frame, not a fourth sound, but a star,” still 

A star’s a star for a’ that. 

J. E. Turner. 

University of Liverpool, 

June 16. 


Ie there be a valid distinction between resultant 
and emergent advance the cpiestion arises : How 
may this distinction be expressed with precision and 
clearness ? One way of expressing it is that developed 
by Dr. Broad. It comes to this. There are certain 
integral wholes, composed of constituents in specific 
relations, of which it may be said that their character¬ 
ising properties are not deducible from the most 
complete knowledge of the properties of the con¬ 
stituents taken severally in isolation, or taken collect¬ 
ively in some other set of specific relations. Such a 
whole is said to be emergent The theory of emer¬ 
gence IS on trial. Of it Dr. Broad says that “ it is a 
matter of controversy whether it actually applies to 
anythmg ”; but he adds that it embodies “ a logically 
possible view with a good deal m its favour.” If, 
then, the theory be on trial as a scientific proposition 
—and such it purports to be—^it must, I submit, be 
tried out on the basis of existing scientific kmowledge. 
I should not designate this as an appeal to ignorance, 
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Dr. Turner suggests that, instead of saying tliat 
the emergent, as something distinctively new, is not 
deducible from the data afforded by our present 
knowledge of the old—the characterising properties 
of the living organism, for example, not deducible 
from our existing knowledge of not-hving entities— 
it would be better to say that the character of the 
emergently new is unprecedented One should wel¬ 
come any suggestion that may conduce to clearness 
and precision But some may ask in what respect 
the unprecedented differs from the not-deducible 
Has it a wdder or a narrower reach ? Were I to use 
the word ‘ unprecedented ’ it would have for me a 
wider reach, since there are quite possibly, and I 
thmk very probably, thousands of instances in which 
some given mode of the algebraical simimation of 
i^esultant features has never occurred before, and is, 
in that sense, unprecedented. But if this be so, we 
have here no criterion of that which is emergent as 
distinguished from resultant. 

It seems, however, to be Dr, Turner’s opinion that 
whereas the notion expressed by " not deducible ’ 
prevents any reconciliation of op^iosed viewpoints, 
the implication of ' imprecedented ’ may tend to 
further such reconciliation. What, then, is this 
implication ’ It may be such as Prof Alexandei, 
Dr. Broad, and Prof Whitehead would gladly accept 
But we need a clearer statement of what unprece¬ 
dented means and all that it means In view of 
reconciliation, is there some implication, which Dr. 
Turner surmises may be taken for granted ? 

C. Lloyd Moegan. 


Adsorption Isothermals. 

In his book “ Colloid and Capillary Chemistry ” 
(page 111 of translation by H. Stafford Hatfield, 
London, 1926) Freundlich remarks m reference to the 
adsorption of gases: “a theoretically well-founded 
equation, giving the a, p cuivos over a consideralile 
range, is not known. The empirical general ])araboHc 
equation a = in which a and l(n are constants, 
is still nearly always used.” The quantities a and Ijn 
are functions of the temperature and are constant 
when tills is constant. 

Freundlich refers to the theoretical studies of 
Polanyi, Langmuir, A. M. Williams, and others, and 
quotes the equations for the adsorption isothermal 
which some of these workers have proposed. 

One naturally hesitates to introduce another 
equation into the field, but feels encouraged to do so 
if the new formula appears more suggestive than the 
older ones. I have recently been much impressed by 
the manner m which 

agrees well with experimental observations m a 
variety of published cases. In this equation a has its 
usual significance, the amount adsorbed ; T is the 
absolute temperature of the experiment; f(T) and 
4}{T) are functions of T, being constant when the 
t^perature is constant; p is the equilibrium pressure 
of the gas, or may be replaced by o, the equilibrium 
concentration, for cases of adsorption of solute from 
dilute solution. Clearly if (f>(T) is positive the amount 
adsorbed attams a saturation value, but if 4>{T) is 
negative it becomes infinite at a certam pressure. 

The symbol a? is of interest. It is often actually 
unity, and in aU cas^ that I have so far examined, 
exceedingly good agreement with experiment has 
resulted when ic has been given a low integral value, as 
^own by the folowing : 
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Adsorption ot carbon monoxide, \ 
argon, nitrogen on charcoal < 

Adsorption of water vapour on) 
cotton, wood, leather i 

Adsorption oi: acetone in water on\ 
blood charcoal I 

Adsoiqition of bromine m water on) 
blood charcoal / 

Adsorption of isoamyl alcohol m \ 
water on blood chaicoal ( 

Adsorption of benzoic acid in) 
benzene on blood charcoal I 

It should be noted that when the formula now pro¬ 
posed IS substituted in Gibbs’s adsorption formula. 

~ RT do 

we arrive at the following equation showing the effect 
of concentration on the surface tension of a solution: 

= 4^^R . 21Zx log (1 + 

which reduces to the empirical foimula put forward 
by V. Szyszkowski {Zats /. physik ClieDi., 64, 285; 
1908) when 273 and 07= 1. 

Some years ago 1 had occasion to make measure¬ 
ments of the absorption of radiant energy from a 
stream of full radiation, tem])erature ZIT absolute, 
by gases and vapours, and obtained data, more com¬ 
plete than any found published at the time, showing 
the variation of the proportion of the energy absorbed 
with the pressure of the absorbing gas in a column of 
constant dimensions The ©ciiiation suggested in the 
preceding for the adsorption isothermal can bo applied 
with success m this ease ; T is the temperature of 
the radiation, p is the pressure of the absorbing gas, 
a IS the energy absorbed, jr=l for carbon dioxide, 
benzene vaxiour, for water vapour. It is not 

difiicult to conceive a rolatiouship Ix^twcon tlie 
Xibenomona of adsorption and of radiat^iou a-bsorijtion. 

The nature of my oinployimut do(7s not permit mo 
to devote much more than my hMsiire liours to a study 
of this kind, and I shall bo glad to communi(uito to any 
interested worker who may iiavt^ far('dities to pursue 
the matter both oxperinuuitally and iheoroticany, 
such results as 1 liavo, so far, boon able to accumulato. 

H. Bradoiy, 

The British Boot, fcJlioe and Allied 
Trades Kesearoh Association, 

19 Bedford Scpiare, W C.l. 


The Mechanism of Enzyme Action. 

Foe a long time two viewiioints regarding the 
mechanism of enzymatic activity have profoundly 
influenced our conceptions in tins field To Oscar 
Loew is due the credit for the original suggestion that 
the enzymes possessing atomic groups with kinetic 
lability are able, even at a comparatively low tem¬ 
perature, to perform chemical action. This suggestion 
was later abandoned more and more, and wo now 
generally assume that, as in tho case of hotorogenoous 
reactions, the reactants are adsorbed by the enzyme 
in order that reaction may ensue. In accordance with 
this we believe with Bayhss that the reaction velocity 
is determined by the concen.tration of adsorption 
complex, that is, reactant—enzyme, present in the 
system. The possibihty of canymg out such reactions 
depends doubtlessly on certain conditions of the 
surface, which are also profoundly influenced by the 
hydrogen ion concentration. 

Preliminary experiments carried out with certain 
zymase solutions which behave as lyophil© colloids 
confirm this assumption. The reactivity of these 
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solutions could be increased in such a manner that in 
laboratory tests the first stage of the reaction of 
zymase, for example, on glucose, produces 4, o, and 
more e.c. of carbon dioxide per minute, so that a cell- 
free z\mase solution can easily be prepared which 
will produce (using 20 c.c of the zymase preparation 
containing 5 per cent, of the substrat) 100 c.c or more 
of caibon"dioxide in less than one hour. Similar effect 
of increased production of oxygen was obtained by 
the decomposition of hydrogen peroxide by means ot 
catalase from fresh tobacco leaves. 

The reactivity of the surface of the enzymes con¬ 
cerned m this reaction may be tremendously increased 
by appropriate peptisation, and the velocity of the 
reaction later midergoes a decrease which cannot be 
due 3 ^et to the decreasing concentration of the reactant 
Further experiments have shown that this capacity to 
react in an intensive mamier can be maintained, within 
certain ranges, in both cases by working with living 
cells or with the colloidal cell-free solutions. The 


experiments earned out indicate that certain chemical 
eomiiounds are capable of forming an adsorption 
film on the surface of the enzymes which has the 
r61e of a protector (F. F Nord, Protoplasma, 2, No 
2; 1927). It might thus be assumed further that 
certain compounds which are supposed to have the 
effect of an ‘ activator ’ of an enzymatic reaction are 
in reality not activating the reaction, but only 
insufficiently protecting the enzyme from the damag¬ 
ing effect of intermediate or final metabolic products 
of the reactions concerned. It might be regarded, 
therefore, as correct to assume that regardless of the 
absence or the presence of a protector, which might 
even be a specific protector, there is always a certain 
concentration^ of enzymes present which is potentially 
capable of acting However, since the reactivity of the 
enzyme is dependent on its surface activity, it under¬ 
goes immediately with the initial reaction alterations 
which decrease relatively the velocity of the reaction 
independently of the concentration of the reactant 
In the course of the reaction the ratio between active 
and ‘ damaged ’ enzyme may decrease more and more 
below 1. Our present experiments have shown that 
it is possible to delay the speed of the reaction reflected 
in the change of the quotient noted above. 

Since the most favourable conditions for the per¬ 
formance of an enzymatic reaction are in most cases 
not known, the statements above suggest the con¬ 
clusion that in a great number of so-called ‘ activa¬ 
tions ’ of enzymatic reactions by means of chemical 
compomids, in fact no ‘ activation ’ takes place by 
influencmg enzymatic reaction through these com- 
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pounds, but the so-called ' activators,' which appear to he 
really protectors, enable the enzymes to act under con¬ 
ditions which are ynore nearly those ivhich might he 
expected to be pievalent in ideal cases 

The experimental work lias been earned out in 
collaboration with Kurt W Franko The details will 
be prepared for publication in the near tuturo 

F. F Nom. 

Division of Agricultural Biochemistry, 

TJmveisity ot Minnesota, 

April 12 


Photometric Measurements during the Total 
Solar Eclipse. 

It ocemTed to me that it would be interesting to 
measure the illumination received by a horizontal 
surface exposed to the hemisphere of sky during the 
whole period of the eclipse 

I had the good fortune to see 
the eclipse from a large flat field 
to the south-east of Bankfield 
Lane, Southport. There were 
some distant low houses to the 
north-west, and some distant trees 
to the west-south-west, but for 
the purpose m question it may be 
assumed that the white test surface, 
placed six inches above the ground, 
was exposed to the hemisphere of 
sky, except for the obstruction of 
light caused by my crouched body 
This was allowed for botore the 
results were xilotted (Fig. 1). The 
readings wex'e taken by means of a 
daylight photometer (a lumeter). 

Practically the whole of the 
sun’s disc was visible tor the whole 
of the time, but there was a haze 
all the t.irae. Sometimes this haze 
was noticeably thicker, but for¬ 
tunately this variation occurred towards the be- 
guuiing and end of the readings Tlio regularity 
of the readings from 5.48 a.m. (with the exception of 
5.57 A.M. when the haze was noted) to (5.47”5 A M. 
seems to show that the haze must have romamed con¬ 
stant during that period. My x->osition when reading 
was north-east of the last surface, so that the direct 
sunlight was screened from the surface 

It will be seen that the two inclined lines intersect 
at 6 24 A.M. (mid-totality), and that the line of de- 
creasmg illumination makes an angle of 52^^ with the 
horizontal, while in the case of the line of increasing 
illumination the angle is 65*5^ This is due to the 
greater elevation of the sun during the latter 
jieiTod. 

Several accounts of the eclipse refer to the sudden 
switching off of the light at totality.” This does not 
seem to be borne out by the curve. It was also 
thought by many that the light after totality was 
much greater than before. The curve does support 
this impression to some extent, but x^robably most of 
it was due to the physiological effect of the eye (pupil 
and retina) adjusting itself gradually to the decreasing 
light and then suddenly receiving the bright light 
after totality. 

For the convenience of readers when studymg the 
curve, it may be mentioned that at Southport on 
June 29, the sun rose at 4.47 a.m. Summer Time, 
first contact occurred at 5.30 a.m. Summer Time, and 
last contact at 7.21 a.m. Summer Time. 

A S. E. Aokbrmamn. 

17 Victoria Street, S.W.l. 
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The appended graph (Fig 1) records the intensity 
of dajdight during the recent total eclipse at Criecieth. 
The measui'ements were made by a Trotter photo¬ 
meter set up to face that part of the clouds which hid 
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the sun from Mr. A. Taylor and Ins colleagues a>i the 
obseivmg station there. 

The sudden onset and retreat of the darkness is well 
shown. The minimum recorded intensity (at 6*^ 
was 0*05 foot-candle, so that m 7 minutes after totality 
the intensity of daylight increased more than 270-fold. 

J FI. Shaxby. 

Thysiology Institute, 

University College, 

Cardi:ff. 


The Hythe Skulls, 

I AM gratified by the letter of the editor of Bio- 
metrika in Kattjbb of July 2, which suggests, though 
it does not say, that Miss Hooke did not mean to hint 
that I had wilfully selected certain skulls from the 
Hythe collection and discarded others which did not 
suit my purpose. This disclaimer was urgently 
needed. The suggestion of the editor that only the 
largest and thickest skulls had been picked out of the 
stack in 1851 is rather irrelevant, since the question of 
size is not the point. 

What anthropologists who have quoted my paper 
are mterested in is whether these skulls are br5ader 
and shorter than any other senes of medieval or 
modem English people shows, and I submit that an 
average based upon 590 skulls, so long as the imputa¬ 
tion of purposive selection is withdrawn, is not likely 
to differ appreciably from that of a like number 
recovered since. The question of whether it is 
advisable to deduce results from skulls which have 
been reconstructed from fragments, possibly crushed 
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and waiped with damp, is quite an open one. In my 
experience the results are often grotescpi© caricatures 
of the original skull, and measuroixients taken from 
them are more likely to vitiate than to improve a fair 
average In any case, the estimate of five years m 
whieli to ]uoce together the fragments in tlie great 
stack at Hythe show^s an optimism which, though I 
may admne, T cannot share. It might be done m 
fifty yeans, but the results would bo cjuito untrust- 
wolthy. Any one mterested m these skulls will find 
a later paper of mm© upon them in Arclmologia 
Cantiana, vol 30, p. 203, m which I give my reasons for 
believing them to b© largely of foreign origin, though 
I freely admit that m my first paxier I assumed them to 
be those of Kentish people 

F G. Parsons. 

St. Thomas’s Hospital, 

London. 


Index Kewensis.” 

I xtnderstand that it is not generally known that 
the Sixth Supplement of the “ Indejx Kowxmsis ” was 
published last year by the Clarendon Press This 
includes rofeiences to the names of genera and s]')ecies 
of flowering plants which were jiubhshed during the 
flve years 1910-1920, and also includes many winch 
had appeared in previous years m ])ublications 
which, owing to the War, were not available at 
Kew. 

As I have been informed that many sets of the 
“ Index Kewensis ” in botanical and liorticultural 
libraries appear to be incomplete, anil that m some 
cases supplements have been purchased for idiranes 
which do not jiossess the original volumes, L have 
been asked to direct attention to the importances of 
the work. 1 would also iioint out that it is ueccsssary, 
in order to keep abreast of botanical nomenclaiture, 
to possess all the supplements which have been 
published as well as tla^ original ‘‘ Index.” 

Copies of the original “ Index ” or of any of the six 
(juimpumnial supplements may bo obtained fnmi the 
Secretary, The C-larondon Press, Oxford. 

Arthur W, Hill. 

Royal Botanic Gardens, 

Kew, Surrey, 

Juno 24 


An Early Reference to Continental Separation, 

Those geologists who are interested m the Wegener 
hypothesis of the shifting of continents and the 
liter?'ure of the subject may like to know that while 
readffig an old book entitled “Eclipses, Past and 
Present,” by the Rev. S. J. Johnson (James Parker 
and Co., 1874), I was rather surprised to fiiul the 
following remarks : “ If we study our earth carefully, 
we shall see that everywhere it boan^ marks of having 
tmdergone a fearful catastrophe. Fossil substancevs, 
which originally belonged to the sea, liavo been found 
on the heights of mountains; the bones of annuals 
have been discovered in countries the most remote 
from those they inhabit. Again, tf we look at our maps^ 
we shall see the parts of one mitinent that jut out, agree 
with the indented portions of another. The prominent 
coast of Africa would fit in the opposite opening between 
North and Bouth America, and so in numerous other 
instances. A general rending asunder of the world 
would, seem to have taken place . . 

I have italicised the important words. 


24 Balham Park Road, 
S.W.12 


W. Wright. 
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Stone Age Man in Kenya Colony. 
By L. S. B. Leaky. 


I X September 1926 I sailed from England accom¬ 
panied by i\Ir. B H. Xewsam to investigate 
certain prehistoric sites which I had known of for 
some years in Kenya Colony. My expedition 
received financial aid from the Percy Sladen Mem¬ 
orial Fund and the Government Grant Committee 
of the Royal Society, the assistance of which is grate¬ 
fully acknowledged Stone tools of many types had 
been collected by myseK and many others from the 
surface in Kenya Colony and the other East 
African territories for a good many years, and it 
was hoped that the work of the expedition this 
year would bring to light sites containing stone 
tools associated with human remains 

This expectation has been more than justified, as 
the follovung details will show, and it is hoped that 
the finds which have been made will prove suffi¬ 
ciently important to call forth 
more extensive financial assist¬ 
ance, so that work may be con- 
tmued in 1928 on a more com¬ 
prehensive scale. A large number 
of further sites of great promise 
have been located. Until the 
specimens obtauied have been 
brought to England and suli- 
^gfiitted to experts and carefully 
examined and compared with 
other prehistoric remains, it is 
naturally undesirable that I 
should make any definite state¬ 
ment as to the racial or cultural 
affinities of my finds, so the 
followmg general statement and 
outline must for the present 
suffice. 

The Nakijetj Site. 

The first site excavated which 
yielded important results was situated on Major 
Macdonald’s farm, Xakuru. Traces of ten burials 
were found in the lower levels of the deposit at 
depths ranging from 8 ft. to 12 ft. The majority 
of these human remains were very fragmentary with 
the exception of Skull Xo. 3 and Skeleton Xo. 9, 
which was in an almost perfect state of preservation. 
This find was reported in the Times of Dec. 28 last. 
All the human remains found were definitely asso¬ 
ciated with a microlithic industry which I consider 
Mesolithic, and which bears striking resemblances 
to that industry in Uganda which Mr. Wayland has 
named Magosian. Xo attempt has been made to 
classify the tools out here, but this will be done 
immediately on arrival in England. 

The skulls from the Xakuru site (see Fig. 1) do 
not resemble the skulls of the modern negro races 
inhabiting this country ; nor, apart from extreme 
dolichocephaly, do they show any of the more 
marked characters usually considered typical of 
existing negro or negroid races. The face, instead 
of being short, is very long, but is not disharmonic 
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as it is proportionately broad, giving an upper facial 
index of 57 1. The nasal opening is only of medium 
width, the nasal index being 50 9, The nasal bones 
are long and are not flattened as m typical negroes, 
and there is a medium bridge. The lower margin of 
the nasal aperture has a well-defined sill and not 
the groove so common in negroid skulls 

The mandible is remarkable in several respects. 
The horizontal ramus is very deep, especially in the 
region of the chin, which is very pronounced The 
ascending ramus is also very high This is largely 
due to, and necessitated by, the great height of the 
vault of the palate, whicli—measured from the 
chewing surface of the second molars—is 29 mm 
This is remarkable, being as great a height as that 
recorded for Rhodesian man by 8ir Arthur Keith 
(*' The Antiquity of Man,” voL 2, p -fOO) This 


measurement is given as being 7 mm. more than 
in the average English palate, while the average 
palate depth of six negro skulls measured locally 
IS only 16*08 mm. 

The Elmekteita Site 

The other site from which important results have 
been obtained is on Mr. Monroe’s farm, Elmenteita. 
From this site the remains of at least twenty-six 
stone-age individuals have been recovered.’ The 
site IS situated at the base of a small cliff below 
which there now runs a small stream The bones 
were found in an alluvial sand, and were in a very 
disturbed state, being all mixed up and not lying 
in skeletal form. Five or six long bones, all femurs, 
for example, would be found l}dng in the same sand- 
filled crevice Skull fragments and mandibles 
turned up in all sorts of odd corners with, here and 
there, pottery fragments and tools. It is at present 
difficult to account for this state of affairs, and the 
pros and cons of the various possible theories must 
be held over until a future date. 



Fig 1.—Side and tront vie\\B of Skull No. 9 from the Nakuru site. 
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In the deposit with the human remains were 
found a number of obsidian tools mainly of a more 
primitive type than those from Nakuru, but m- 
cludmg a few lunates and other Nakuru types 
There was also a certain amount of pottery, some 
of it with the same decoration as found on the 
Nakuru examples , numerous animal bones, in¬ 
cluding skulls, mandibles, and teeth ; disc shell 
beads , and one stone bowl similar to one of the 
Nakuru types. 

At first it was thought that the skulls from the 
tw^o sites w'ere of the same t\^e, but this is not sub¬ 
stantiated b}" a close comparison made recently, 
although there are certain similarities It is even 
doubtful if all the skulls from the Elmenteita site 
will prove to belong to the same race Neverthe¬ 
less, all the mandibles from this site sho^v common 
characters, wliile they difi’er maikedly from the 
Nakuru mandible 

Skull A from Elmenteita is certainly difierent 
from Skull No. 9 from Nakuru. The photographs 


(reproduced as Pigs 1 and 2) show both the similari¬ 
ties and the differences. In the Elmenteita skull 
the forehead is low and receding ; the nose is much 
longer than in the Nakuru skull, while the width is 
much the same, this resulting in a lower index, 
which IS actually 474. Moreover, instead of a sill 
at the base of the nose there is a groove; there is a 
trace of sub-nasal prognathism, the alveolar index 
being 103 , the height of the vault is nothing like 
so great, while the mandible is of a quite different 
type. This is amply brought out in the photo¬ 


graph. The similarities lie in the length of the 
skull as compared to the breadth, the cranial m- 
dices being 68*2 (Elmt) and 09 8 (Nak ), the upper 
facial length, which is 80 mm. in both specimens , 
and the bi-zygomatic breadth, which in each case is 
greater than the maximum skull breadth, being 
136 mm. (Elmt.) and 140 mm (Nak.) 

Another skull type found at Elmenteita has a 
much broader skull, giving a cranial index of 76 It 
has a good forehead, and is orthognathous. This 
type, how^ever, also difiers from the Nakuru type. 

Perhaps the most surprising feature of the El- 
mentcita crania is the narrowness of the nose as 
compared with the length. The four specimens 
upon which it is possible to take measurements 
yield the following results . 



Leivj;!.}! 

Bieihltli 

Xiuk* V 

Skull‘A’ . 

59 min 

28 min 

47 4 

SkulUB’ . 

()0 mm. 

24: mm. 

40 

Skull‘C’ . 

50 mm. 

22 mm 

44 

Skull ‘ D ’ 

50 mm. 

22 mm 

44 


These figures arc certainly not 
those suggestive of negro affinities 
It seems doubtful even if those 
Negroid races wdiich to-day have 
narroAV noses can approximate to 
these figures 

Full details of the work done 
and objects found will ho ])ub- 
lished as soon as possible after 
our return to England in Septem¬ 
ber with this season’s specunmis. 

In NATxmn for Jan. 8, p. 61, 
there is a short nott^ on my woiic 
based on a report in the TimeM of 
Dee. 2(S, 1{)26. Tins note enn- 
taiued some inac(uira.(*i<\s and 1 
w'ould ])e grafc(dul if ! may ho 
})ermitted to correct two of them, 
i am referr(‘d to as of the 
Cutler Dinosaur Exf)cdiiIon ” I 
am not a member of this expedi¬ 
tion, nor, so far as I know, has 
an expedition under such name existed out here. 
In 1924 I had the honour of being, for one year, a 
member of the British Museum East Africa Expedi¬ 
tion which was excavating for Dinosaur remains 
in Tanganyika Territory under the leadership of 
the late Mr Cutler. Further on, reference is made 
to my ''work in investigating stone-age remains in 
Uganda.'’ Nairobi and Nakuru are towns In 
Kenya Colony, and it is regretta!)le that th(i 
arehseological work in the two countries should 
be confused. 



Fig 2 —Siae and fiont \iews of Skull A fioin the nimcuteitii sitt‘ 


Some Difficulties in Relativity, 


By Prof. S Brodetsky, University of Leeds. 


rpHE special theo^ of relativity w’-as formulated 
by Albert Einstein twenty-two years ago. 
Hie general theory with its application to universal 
^vitation was published eleven years ago The 
relativistic viewpoint has become an accepted 
principle and instrument in physical science. Yet 
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a complete understanding of the ideas underlying 
it is comparatively rare among laymen, and far 
from being universal even among men of science. 
This IS natural, since the theory of relativity ])re- 
supposes a break with preconceived notions, 
hallowed by unquestioning acceptance at the hands 
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of untold generations of experience and thought. 
We shall in this article consider a few of the diffi¬ 
culties that have come to the notice of the -writer. 

At bottom, the cause of all the difficulties asso¬ 
ciated with the special theory is the fact that the 
signals, which w^e have used from time immemorial 
for the purpose of correlatmg events at different 
places, travel so fast that it only became possible 
quite recently to measure their speeds. Even 
sound travels much faster than an^dhmg experienced 
in actual life until a few generations ago Light 
travels so fast, indeed, that to many people it is 
still a matter of surprise to hear that it is not 
instantaneous in its effects. Our primitive con¬ 
ceptions of time and space are therefore such as 
correspond to an infimteiy fast signal, and a re¬ 
adjustment of ideas is required in order to reach 
conceptions of time and space that correspond to 
a signal that travels -with fimte and measurable 
speed. 

Thus it appears to some people somewhat 
arbitrary" to lay down the postulate that in empty 
space (infinitely far removed from the influence of 
matter) the speed of light must be the same to all 
observers, no matter what velocities they may 
have relatively to one another. Not everybody 
can visualise readily two frames of reference and 
argue from one to the other. Perhaps the argu¬ 
ment will appear simpler if put as follo-v’-s. 

It is as much a fundamental of classical mechanics 
as it is of relativity mechanics that we cannot 
discover the absolute motion of a material body. 
Modern astronomy has long since discarded such 
view’s as the fixity of the centre of the earth, or of 
the centre of the sun, or of the centre of mass of 
the solar system, or of the centre of mass of the 
stellar system in which we live. We cannot say, 
therefore, wdiat is the absolute motion of any 
material body, such as a long bench. Take two 
points, AB, fixed on this bench : Can we correlate 
the times at these two points ? This is only 
possible by sending a signal from A to B. If A 
sends out this signal at, say, ten o’clock on his 
watch, B receives the signal and know^s that it is 
then ten o’clock to A 

The signal, however, takes some time to go from 
A to B, and naturally B will make a correction for 
this by saying that he receives the signal later than 
it leaves A, the delay being the divstance AB 
divided by the speed of the signal. Now^ the bench 
AJ5 is itself in motion in a manner which is quite 
unknown. Suppose that it moves wdth velocity 
u from AtoB: then the speed of the signal relative 
to AB will be diminished by this amount, so that 
if its absolute speed is c the delay between A and 
B is ABI{C’-%i). But u is unknown. Hence the 
delay is unknown, and we reach the conclusion that 
it IS quite impossible to correlate the times at A 
and at B ^ 

We refuse to accept such a conclusion, because it 
destroys the basis of all natural knowledge. There 
are only two ways of escaping this conclusion. 
One is to suppose that c is infinite ; the other is 
to assume that the speed of the signal relative to 
the bench is quite independent of the motion of the 
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bench, so that if this speed is called c, the delay is 
alw’ays AB c 

Now even if w’e could imagine or postulate a 
mystical signalling agency wdiich travels wnth 
infimte speed, w’e must remember that scientific 
observations are made with the aid of instruments 
like telescopes and microscopes, which presumably 
cannot philosophise, and can only register events 
as impressed on them by natural agencies. All 
our observations, whether directly or with instru¬ 
ments, depend upon visual or optical coincidences 
(sound IS never used for really accurate measure¬ 
ments). We are therefore forced to postulate that 
light travels wuth a finite speed wkich is inde¬ 
pendent of the motion of the observer. Further, 
we must restrict this postulate to light, and accept 
that other speeds are affected by the motion of the 
observer . otherwise W’e would come into conflict 
with common experience Besides, the convection 
coefficient 1-1//^^, wiiich gives the amount by 
which the speed of light in a medium like water 
(refractive index fi) is affected by the motion of 
the medium itself, is a direct proof that the 
fundamental speed which remains unaffected by 
the motion of the observer is indeed the rate at 
which light travels in a vacuum. 

Another difficulty that has been mentioned is 
the following. According to relativity, appar¬ 
ently, if an interval of time is measured by two 
observers A and B, then the value obtained by A 
will bear to the value obtained by B the ratio 
(1 -- v^lc^) - w’here v is the velocity of B relative to A. 
But the velocity of A relative to is - v, so that 
the value obtained by B should also bo (1 
times the value obtained by A . This sounds 
absurd, and is reminiscent of the rather tantalising 
game "with paradoxes that exponents of relativity 
used to indulge in before admiring and bewildered 
audiences. But consider the facts carefully. 

The Lorentz transformation is : 

, x~vt , , , t-vxjc'^ 

“(1-i;2/c2)i’ y ® * “(1 

where {x, y, z, t) refer to A, and {x\ y\ z\ f) to B, 
the direction of the relative motion being along the 
X, x' axes. Hence we get 

iXt-vjc^, Ax 
^ (i~^/c2)r^ 
dt' 1 - vjc^ . dxjdt 

The ratio of the intervals dt, dt' thus depends also 
on dxjdL If dxjdt is zero, we get dt'jdt = (1 - v^jc ^)i 
But now let dxjdt^v; then dt'jdt— {I 
Whereas in the first case we measure an interval 
between events at a place fixed relative to A, 
we are in the second case measuring an interval 
between events at a place fixed relative to B, 
There is no inconsistency ; the results are in fact 
consistent and logically correct. 

A further difficulty arises in a similar way. If 
B have velocity v relative to A, then both x' and t' 
in terms of x and t have the same factor (1 - 
in their denominators. Hence it would seem' that 
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any velocity ought to appear the same to both A 
and B ’ 

The fallacy lies in arguing from 
x' == {x - vt)l{l - 
with ^ = 0, and from 

t' -{t-vxlc^)j{l 

with and then applying the two results, 

obtained for different conditions, to a velocity, in 
which the length and the time refer to the same 
conditions. The correct procedure is thus : 

dx' clx - vdt jdt - vdxI 

W ^ (1 

dx - vdt ^ dxjdt ~ V 
~ dt - vdxlc^ ~~ I - vjc^ dxjdf 

In order to get dx'jdt' =dx/dt we must have 

t^dx\dx _ 
dt \ dt) dt ^ 

which leads to (i) i’ = 0 or (li ) dxjdt— ±c, (i) is 
trivial; (li) means that only the speed of light 
is the same to both observers. 

In the general theory of relativity very few 
persons attempt to follow the reasoning that 
establishes the equations of the gravitational field, 
and most people are prepared to take for granted 
the definition of ds^ in terms of the differentials 
of the four ‘space-time co-ordinates. Where they 
begin to see ‘ physical ’ arguments is in connexion 
with the statement that the path of a particle of very 
small mass must be a ' geodesic ’ in the vSpace-time 
continuum thus defined. The following difficulty 
has been raised : ‘'It is said that the nearest way 
from any place to any other place on the earth is 
by following a geodesic. Surely this is not the 
case, for the nearest way is tlirough a tunnel cut 
in a straight line,” 

It is an unfortunate fact that the best examples 
of geodesics are in connexion with curves on 
surfaces. These examples are therefore invoked 
in order to bring nearer to the minds of laymen 
the notion of geodesics in general. The effect is 
seen in the puzzle just quoted, and in the con¬ 
clusion reached by the questioner ; “ Einstein’s 
idea of space seems to be that which a fly might 
have walking round inside a glass globe.” 

When we talk about a geodesic on a surface, 
then we postulate a being that is restricted to 
moving about on the surface, and is physically 
and constitutionally incapable of getting away 
from the surface. The being may have intellectual 
knowledge of points off the surface, but such points 
are outside its physical or dynamical ken. Thus 
a tunnel through the earth is simply irrelevant 
to the question of geodesics on its surface. This 
is in actual agreement with life, as tunnels which 
are of such a length as to produce shortening of 
the path relative to the geoid are outside the 
domain of the practical, and all tunnels in use are 
constructed fpr the purpose of keeping as close 
as ;^ossibie to the geoid and realising the geodesics 
' bn it. 
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Simplification, however, does not always lead 
to intelligibility, and it is doubtful whether the 
non - mathematical student of relativity is well 
advised to envisage geodesics on a surface, in order 
to understand geodesics m the four-dimensional 
space-time continuum. Consider rather geodesics 
in three dimensions in the following sense. In 
modern practical life time is often more important 
than distance, the former being endowed with an 
economic cash value denied to the latter. If 
A, B are two points in space, how can one go from 
A to B in the shortest possible time ^ If the space 
is empty, and there are no aids or hindrances in 
the form of accelerative forces or resistances, 
intuition tells us that the geodesic (in the time 
sense) is what we ordinarily call the straight line 
joining A to B in empty Euclidean space. But 
now suppose that the space contains aids and 
hindrances to the motion. Suppose, for example, 
that between A and B there is a slab of matter 
tlirough which the motion is necessarily slower 
than in the empty space. Then one needs no 
mathematics to see that unless the slab has plane 
parallel faces perpendicular to the line AB, the 
geodesic is not the straight line AB, The path 
of a ray of light in passing obliquely through a 
thick plate of glass is a relevant and clear example 
Still more striking is the path of a ray through a 
prism. The time taken by the light in travelling 
between two‘ points, one on each side of the jilate 
or prism, is less than what would be required for 
any other path between these ])oints, and deviating 
only slightly from the actual path. 

Tlie advantage of considering geodesics in tihreo 
climensLons is two-fold, in the lirst ])lace ihoro 
are no ‘tunnels’ to distract attention. In the 
second place it is not very difficult now to conceive 
that the four-dimensional spaco-time continuum 
has varying properties from place to phujo, so that 
a geodesic would not in gcmoral be straight as 
understood in the empty space of Euclid. The 
path of a particle would thus be curved, as 
viewed from the standpoint of empty Euclidean 
space, and it is not difficult to see that the natural 
paths may be, say, circular or elliptical, or in 
accordance with the more complicated results of 
the general theory of relativity. 

This brings us to the last difficulty which we 
shall discuss here : it is in connexion with the 
bending of light rays which are affected by the 
sun’s gravitational field, or rather by the properties 
of the space-time continuum in the neighbourhood 
of the sun. Can this not be attributed simply 
to the attraction exerted by the sun on the light— 
since we now know light to have both corjiuscular 
and wave properties % It has been argued that 
even if the observed deflexion is found to be double 
that given by Newton’s law of gravitation in 
accordance with classical mechanics, yet one might 
“ doubt whether such a calculation is possible until 
we know the size and mass of the corpuscular 
element of hght with the same degree of accuracy 
as we know the size and mass of electrons.” 

The fact is, of course, that the deflexion that 
would be obtained on the basis of the Newtonian 
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theory is quite mdependent of the size and mass 
of the hypothetical corpuscular element of light 
One might indeed invent some modification of the 
classical Newtonian theory so as to obtain the 
observed deflexion. But there is surely no point 
in postulating a theory which does not exist, in 
order to avoid accepting a theory which sums up 
ill a remarkable mamier so many of the laws 
and phenomena of mechanics, astronomy, and 
optics. 

We all love sensations, and recently a prominent 
daily newspaper published a column about an 
alleged forestalling of Einstein by a German 
astronomer, who a century ago calculated the 
deviation of a ray of light on the basis of Newton’s 


law of gravitation and the corpuscular theory of 
light. The formula there given is actually a 
correct deduction from the inverse square law, 
but when it is worked out numerically the result 
is just half of Einstein’s value, and of the average 
value obtained at the eclipses in recent years. The 
relativity theory of gravitation not only ' explains ’ 
gravitation in the sense of representing it as a 
deduction from reasonable views of the space-time 
contmuum, giving as a first approximation the 
Newtoman inverse square law, but also yields ]ust 
the correction required to account for the observed 
motion of Mercury, and further gives a deflexion 
of light rays passing near the sun in agreement 
with observed fact. 


Obituary. 


Mn A. D Michael. 

HE debt which natural science owes to the 
work of amateur microscopists has often been 
commented on Not a few names of weight in 
systematic zoology are those of men who turned 
a fascinating hobby into a serious study, and by 
patient and prolonged observation acquired a 
familiarity with the living creatures that the 
professional zoologists often have cause to admire 
and envy. 

Of this type was Mr. A. D. Michael, well known 
as an authority on the mites (Acarina), whose 
death at an advanced age was recently reported. 
Not only did he produce admirable systematic 
monographs on several families of the group, but 
also he was successful in unravelling many details 
of their often complicated and puzzling life- 
histones. Together with his wife, who assisted 
in all his researches, he acquired remarkable skill 
in mmute dissection, and his accounts of the internal 
anatomy of many forms will not soon be superseded. 
One of his most interesting discoveries concerned 
the forms known by the name Hypopus, which 
are minute, hard-shelled mites with vestigial mouth- 
parts, found attached to various winged insects by 
means of suckers Their nature had been the 
subject of a great deal of discussion, but by patient 
observation and experiment Michael was able to 
show conclusively that the Hypopus is an alternative 
developmental stage in the life-history of various 
Tyroglyphidse (the family which includes the 
cheese-mite) adapted to secure the dispersal of 
the species. 

Mr Michael was born m London in 1836. He 
was educated at King’s College, London, and became 
a sohcitor, succeeding to his father’s practice. He 
seems to have taken up microscopy shortly after 
his marriage in 1865, but his first published paper 
on the Acari appeared in 1878 His later pub¬ 
lications, some fifty in number, appeared mainly 
in the Journal of the Royal Microscopical Society^ 
the Journal and the Transactions of the Linnean 
Society, and the Journal of the Quekett Club, 
Nearly all of these were finely illustrated by his 
own pencil, as were also his monographs of the 
British Oribatidse (2 vols., 1883, 1888) and British 
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Tyrogl}q)hid8e (2 vols , 1901, 1903) published by 
the Ray Society. In 1898, he contributed a 
revision of the Oribatidee of the world to “ Das 
Tierreich.” He was in succession president of the 
Quekett Microscopical Club (1885-87) and of the 
Royal Microscopical Society (1893-96), and vice- 
president of the Linnean Society (1896-1900). 
Shortly before his death he presented his large col¬ 
lection of finely prepared microscopic slides of Acari 
to the British Museum (Natural History) and his 
microscopes to the Royal Microscopical Society. 
He died in a nursing home at Bournemouth on 
June 16 last W T. C. 


An appreciation by C. Hart Merriam in Science 
of April 8, of Dr William Henry Dali, reminds us 
that by the death of this veteran conchologist on 
Mar 27 last, zoology is deprived of one of the last 
remainmg naturalists of the old school. Although 
chiefly known as a student of the Mollusca, Dr. 
Dali’s activities were by no means confined to this 
group, his papers and monographs on a variety 
of subjects all ranking high m scientific literature 
His earlier work was chiefly on the natural history 
of Alaska, which he visited as one of the scientific 
stafl, and later as head, of the Western Union 
International Telegraph Expedition. Besides ex¬ 
ploring and mapping much of the Yukon River, 
he found time for observations on birds, fishes, 
and whales, the results of which, as well as geo¬ 
graphical works on Alaska, were all published 
before 1880. From 1871 until 1874, Dr, Dali was 
surveying the Aleutian Islands and adjacent coasts; 
from 1880 until his death he was honorary curator 
in the National Museum, and palaeontologist of the 
United States Geological Survey from 1884 until 
1925. From 1893 until 1927 he held the chair of 
invertebrate palseontology in the Wagner Institute 
of Science, from 1899 until 1915 was honorary 
curator of the Bishop Museum, Hawaii, and m 
1899 again visited Alaska with the Harriman 
Alaska Expedition as one of the scientific guests. 
Dr. Dali’s unique experiences thus render his works 
peculiarly valuable, whether he is remembered as 
a zoologist, paleeontologist, or explorer. 
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News and Views. 


The appointment is announced in the London 
Gazette of a Royal Commission on Museums and 
Galleries mider State control in London and Edin¬ 
burgh. The announcement is a welcome indication 
of the interest of the Government m the great national 
collections for which it is responsible For inaiiy j 
years the majority of the twenty mstitutions named 
m the terms of refeience has each pursued its own 
course tmhampered by consideration of the develop¬ 
ment of sister institutionSj and now the promise arises 
of a means of unifying efforts and correlating activities, 
which cannot but result in benefit to the institutions 
themselves and particularly to the public which sup¬ 
ports and makes use of them. The need for such an 
investigation has recently been strongly urged in 
Nattjhe by Sir Ray Lankester, and also in a leading [ 
article m our issue of April 16 The Commission is a I 
strong one Every member has had wide adminis¬ 
trative experience : finanee is specially represented i 
by the Lord D’Abemon (chairman) and Sir Thomas j 
Heath; artistic interests by the chairman, Mr. Evan 
Charteris, Sir Martin Conway, and Sir Robert Witt; : 
education and the libraries by vSir George Macdonald 
and Dr. A. E. Cowley; the buildings in which the 
properties are housed by Sir Lionel Earle; and science 
by Sir Richard Glazebrook and Sir Henry Miers, the 
last of whom was himself at one time an assistant 
m the British Museum (Natural History). It is 
unfortunate that the Commission includes no one 
intimately cpialified to weigh the e%'i<lenee from tlio 
biological sciences, although they must occupy a laigi^ 
jiart of the inquiry, since they cover most of the 
Natural History Museum at South Kensington, the 
Royal Botanic Gardens at Kew, a largo sectiou of the 
Royal Scottish Museum, and the Royal Botanic Garden 
in Edinburgh, the name of which, surely by some slip, 
does not appear in the terms of refeience. 

It is interesting to notice that in this official 
announcement the present clumsy title of the “ British 
Museum (Natural History) is simply replaced by 
“Natural History Museum”—a change long since 
advocated in these pages. The terms of reference 
are of the widest character. They include an inquiry 
into the legal position, organisation, administration, 
accommodation, and structui’al condition of the build¬ 
ings and general cost of the institutions ; an investiga¬ 
tion of the past growth of the collections and estimate 
of the probable growth in tli© next half-century. 
Consideration is to be made of possible means of 
lightening the financial burden upon the taxpayer, 
either by curtailing expenditure or by instituting a 
more general system of entrance fees The questions 
of duplicate specimens and their distribution by sale or 
loan to provincial mc^ums; of better correlation 
between the exhibits of the State mstitutions ; of 
hampering conditions attached to benefactor’s bequests 
aard. the possibility of their removal or modification, 
are all specified as part of this comprehensive inquiry. 
An exceedingly important clause, which may well lead 
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to a turuiiig-pomt in the history of Bril.isli national 
museums and galleiios, leads , “ to (;onsider whetlua* 
the existing adnuinstiativo I’esponsdnhty foi the 
various institutions is tlie most appropriate under 
modern conditions and whether it cou<hices to the 
most advantageous distribution and display of the 
national treasures, and to report whether it would 
be desirable, while preserving certain defined ])owers 
to their Tiustees or Directors, to ])laco them all 
under some central authoiity or under different 
authoiities than those at present controlling them.” 
The terms of reference treat tlio national collections 
as educational units isolated from and independent 
of the rest of the educational system of the country. 
The position is a mistaken one ; it is to be regretted 
that no liint is given of a desire to bring inuseinn and 
art collections into active and responsible eonnoxion 
with the great teaching institutions whicli lie outside 
the control of the 8tat©. 

The King of Spam has inoseni^od to the Natural 
History Museum, South Kensington, a group of 
Spanish ibex (Capra pyrenmea victoncje) from Sierra 
de Credos, Avila, Spain, It is a new race which was 
named by Prof. A. Cabrera after the Queen of Spain. 
The group, wliich consists of a male, fomalo, and young, 
was mounted ami realistically arranged in its natiural 
rocky suiTouudmgs by Sonor Luis Bonodito, of Madi id, 
and the case eont-auiing it has lieon jilaeod in ihi^ 
(bntral Hall, immediately facing tlio oid-ranc(\ Hk^sc 
s])ocijnens arc the first of fho rai'i^ to b(‘ n'l'iavinl at fhe 
Museum and form a valuabh^ ai'cession to the coIUm*- 
tious. The male ami the young om^ wi*ro shot liy tlu' 
King on hiM estates. 1’he race was a. fmv ycuirs ago in 
danger of extinction, hut., thanks to the King’s act ive 
efforts to preserve itf, its numbta's have now mcri^asrsd 
to many hundreds. At tlic piosentation, which was 
made by King Alfonso on J uly 7, King George was also 
present, and thoir Majesties wore received by four of 
the Trustees—the Archbishop of Ctantei‘bury, the Eari 
of Crawford and Balcarres, Lord Rothschild, and Mr. 
E. Cavendish Bentinok—and by Sir Frederick Kenyon, 
Dr. W. T. Caiman, Major E. E. Austen, Dr. W. D. 
Lang, Dr. G. T. Prior, Dr. A. B Rendle, and Dr. G. F. 
Herbert Smith. The Spanish Ambassador and the 
Duke of Miranda were also present. 

Elsewhebe m this issue a communication from 
Mr. L. S. B. Leaky deals with the disoovonos relating 
to early man m Kenya Colony, to which reference was 
made in Nattoe of Jan. 8 last. Mr. Leaky’s more 
detailed account fully eonfiims the importance of this 
discovery, although for the moment, pending a detailed 
examination of the implements, pottery, and skeletal 
remains, and a closer acquaintance with the conditions 
of the finds, judgment as to its full significance must 
remain in suspense. It is obvious, however, that this 
fresh evidence of ©ally man in East Africa presents 
some very striking features. Particularly interesting 
is the addition to the sites outside Eiiinii© upon which 
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a microlitbic industry has been found, especially if 
Mr. Leaky s contention that it is mesolithic can be 
sustained. Features of the skeletal remains with 
which this industry is associated maik it off most 
emphatically as the culture of a race c^uite distmct 
from any of the present or of the known recent 
inhabitants of the country Reference to the illustra¬ 
tions will eonfiim the distinctive chaiacter of certain 
features which Mr Leaky describes, especially the 
remarkable character of the FTakuru mandible with 
its high ascending ramus and the long and narrow 
non-negroid nose of the Elmenteita people. We regret 
that in om* previous note, as pointed out by Mr. Leaky, 
it was inadvertently stated that his previous archaeo¬ 
logical mvestigations had been carried out in Uganda 
instead of Kenya, and that it was not made cleai that 
his present expedition had no relation to the previous 
expedition of which he was a member. 

Fipty years ago a significant event occurred m the 
history of the human race, whether regarded from the 
biological or the sociological point of view"—^the trial 
of Charles Biadlaugh and Mrs Annie Besant for re¬ 
publishing Dr. Charles Knowlton’s pamphlet “ Fruits 
of Philosophy",” m which principles and methods of 
wdiat are now called birth-control were described. 
From that trial sprang the neo-Malthusian or birth- 
control movement; the Malthusian League having 
been formed on July 26, 1877, follow’ed by leagues 
in Holland, Germany, France, and several other 
European countries, and culminating in the American 
movement pioneered by Dr. W. J. Robinson and IVIrs. 
Margaret Sanger. The interest evoked by the trial 
w"as so great that hundreds of thousands of copies and 
translations of the Know"Iton jDamiohlet, of Dr. George 
Drysdale's '■'Elements of Social Science,” and other 
booklets v’ere sold wnthin the next few years, and 
the birth-rate of England and several other countries, 
wdiich had been rising before the trial, showed a 
more or less strong dowauvard tendency from that 
year. Man had already begun to apply science to 
master most of the external forces of Nature, but he 
w^as still subject to the law of the struggle for existence 
due to excessive reproduction ; and the year 1877 
opened up a new era of man’s control over his own 
destiny by the substitution of rational for natural 
selection. The Malthusian League w^ill celebrate the 
jubilee of the Knowlton trial and of its own forma¬ 
tion by a dinner at the Holborn Restaurant on 
July 26, at which Prof. J. M. Keynes will preside, 
and the speakers will be Dr, Annie Besant, Mr. H. G. 
Wells, Dr. C. V. Drysdalo, and Mr. J. Sumner. Parti¬ 
culars can be obtained from the Secretary of the 
League, 120 Victoria Street, S.W.l. 

There w^ere at one time few British men of science 
more widely knowm than Sir Frederick Abel, the 
famous chemist, the centenary of whose birth falls on 
July 17 of this year. All his life Abel was associated 
with notable men and mstitutions. One of the 
twenty-six original students of the Royal College of 
Chemistry, he was made one of Hofmami’s assistants 
and became the successor of Faraday at the Royal 
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IMilitary Academy, Woolwich. This appointment 
determined his career and most of his original work 
related to explosn^es. He collaborated wuth Dew^ar 
and wuth Noble, and with Dewar w'as the inventor of 
cordite. His standing was such that at various times 
he was president of the Chemical Society, of the 
Institution of Electrical Engineers, of the Iron and 
Steel Institute, and of the British Association. Neither 
did his public services end here, for on his retirement 
as Chemist to the War Office he was made chauman 
of the General Committee on Explosives, and for 
several years was Secretary and Director of the 
ImjDeiial Institute. He took a leading part in promot¬ 
ing the testimonial to Hofmann in 1888 and delivered 
one of the Hofmann Memorial Lectmes to the 
Chemical Society. Abel died on Sept. 6, 1902. 

An interesting development in the financing of in¬ 
dustrial research has recently taken place m Australia. 
For many years tobacco has been grown m various 
districts, but for the most part the colour and aroma 
have been unsatisfactory, comparing most unfavour¬ 
ably with Virginian leaf A leading tobacco manu- 
facturmg company in the Commonwealth, The British- 
Australasian Tobacco Co , Pty. Ltd., has incorporated 
as much of the local leaf in its products as its cus¬ 
tomers will accept, and has made considerable effort, 
without much success, to discover the reasons for its 
inferiority. It has now offered to iDrovide £20,000 
towards the cost of a thorough scientific investigation 
of the whole problem of tobacco-growing, on con¬ 
dition that the Commonwealth and State Govern¬ 
ments jDrovide £10,000. If, when this sum is ex¬ 
hausted, the results obtained appear to justify it, the 
Company will give an additional £30,000 if the Govern¬ 
ments will give a like sum. Thus altogether £90,000 
will be available for the investigation. 

The Commonwealth Government has accepted this 
generous offer, and the executive control of the work 
is to be handed to a committee of three members, 
Mr. H. W. Gepp (chairman of the Development and 
Migration Commission), Dr. A. C. D. Rivett (chief 
executive officer of the Council for Scientific and 
Industrial Research), and a third member to be 
nominated by them, who will probably be Dr. Darnell 
Smith of the N S.W. Department of Agriculture. Dr. 
Smith has recently completed some very successful 
work on the control of blue mould in tobacco plants. 
The services of experts in tobacco growing both in 
the Commonwealth and abroad will be sought, but it 
is expected that many years of work will be required 
before the problem of gi^owing first-class Australian 
leaf is solved. This is one of the first instances of a 
business organisation placing large funds for the 
investigation of a national problem m which it is 
interested at the disposal of government institutions, 
and it is to be noted that the Company has deliberately 
refrained from seelnng any measure of control of the 
work or of the expenditure upon it. 

Several interesting photograplis of the eclipse of 
the sun on June 29, including the picture reproduced 
in Natxjre of July 9, were shown at the meeting of 
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the British Astronomical Association on July 6. 
Among the lantern slides exhibited were some 
striking photogi'aphs of the coiona taken at Giggles- 
wick by Dr R. L. Waterfield One of these is here 
reproduced (Fig. 1) with the disc enlarged to double 
its diameter on the original negative. This pietme 
was obtained with a Wray visual lens of 4-m. aperture 
and 60-in. focal length A super-speed panchromatic 
plate (reputed speed, 1250), kindly prepared and 
provided by the Imperial Dry Plate Co., was used, 
and the exposure was just under one second. Five 



Fig 1 —Photogiaph of solar t'orona, taken at Gn?i?loswick on 
June 21) by Dr. it L Watoitteld x2. Exposure 1 sec 


inches in front of the plate a Beta (Ilford) filter was 
placed, and this, by cutting out both the blue and 
red ends of the spectrum, corrected the visual lens 
and avoided sky scattering. The exposure factor of 
the filter was 3 ; hence the effective focal ratio was 
increased from /15 to / 45. A large part of the 
extent, and much of the fine detail, has, of course, 
been lost in the process of reproduction, so that the 
accompanying illustration does not do justice to 
Dr, Waterfield’s beautiful picture. We understand, 
however, that lantern slides are being prepared by 
Messrs. Hamblin, Ltd., 15 Wigmore Street, London, 
W.l, and will shortly be on sale. 

CoMMANBEE R, E. Byrd, wlio recently flew the 
Atlantic and last year flew from Spitsbergen to the 
Pole and back, proposes to lead an expedition to the 
Antarctic leaving America in the autumn Accord¬ 
ing to the Times Ms base of operations will be on 
the edge of the Ross Earner and the purpose of the 
expedition will be scientific exploration of Antarctica. 
The expedition wiE number about fifty men and will 
take two aeroplanes in addition to dogs and sledges. 
The aeroplanes are to be provided with floats inter¬ 
changeable with sMs. One of the machines will be 
three engined and used for a flight to the Pole. The 
other srpaller macMne, with one engine, is to be 
employed m reconnaissance work. Commander Byrd 
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IS reported to have expressed his belief in the existence 
of a large aiea m the continent not co\Brod by snow. 
Enough js known of Antarctica to make it possible 
to deny the probalulity of this At the same time, 
if landing-places prove suitable, some useful general 
work might be done by aerojilaue, jiartieulaiiy to 
the south and east of Edward Land. In the autumn 
a projected x4rgentino expedition has alieady 
announced its j^lans of flying from Graham Land to 
Victoria Land. 

The terrible floods which have recently occurred in 
the Lower Mississippi Valley have been taken as the 
text for an article issued by Science Service of 
Washington on the ancient issue of forests versus 
engineering works as means of preventing floods. 
America lacks any I'esulfcs based on actual sciontiflc 
experimental work in this direction. But it is jiointod 
out that the older countries of the world have spout long 
years (tlie word might have been centuries) in the hard 
school of adversity and m acquiring ox[)orionc 0 m tins 
matter and have learnt many lessons France, Italy, 
Switzerland, and Spain have suffered severely m the 
past through the disafforestation in mountainous 
regions of the catchment ar6a>s of the big rivers 
Large sums of money have been spent in Eurojio ami 
much patient experimental work has been carried 
out to build up the knowledge and scientific data 
which are available at the present day. In dealing 
briefly with this matter, the writer jiomts out that 
floods are not only detrimental, through the slieor 
weight and force of the water, to property, lioth 
house and land, as also a danger to Ide; but 
ho shows that they carry along with them m their 
destructive path gi’cat ((uanthk^s of tiui tMUdih’s 
most fertile soil, wliich fills up roscwoirs and irriga¬ 
tion works, silts up rivers and striMims, chokies 
harbours and forms bars across the mouths of 
previously navigable rivers. Ho instances America's 
danger owing to rho unehockod lumboriug ol the 
forests which lias for so long taken place; an<l 
concludes his note with the statement that export 
opinion nowadays is unanimous in making use of a 
combination of engineering methods and forestry to 
control floods, rightly saying that both foresters and 
engineers m Europe hold that the establishment of a 
forest cover is a very necessary step. 

The new giant dirigible RlOO, which is being built 
at North Howden, Yorkshire, will have accommoda- 
tion for a hundred passengers and a crew of fifty. 
The electrical equipment is being provided by tlio 
Metropolitan Vickers Electrical Company and jirosonts 
novel features, as considerations of safety and the 
necessity of using the lightest possible material com¬ 
plicate the problem. It is necessary to use equipment 
of the least possible size and the highest efficiency. 
Two generators giving a total output of 25 kilowatts 
are to be installed m the machinery cars, where they 
will be driven by the small petrol engines used for 
starting the mam driving engines of the airship. 
The casings and fittings throughout the ship will be 
made of light alloys. A cable having its conductor 
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and sheathing both of aluminium will be used. As 
the envelope has a capacity of five million cubic feet 
of gas, every precaution has to be taken to prevent 
open-air sparking due to any fault m the wiring. 
The sheathing of the cable, although it is strong, is 
capable of considerable extension. In the event of 
undue forces being applied to it, the conductor will 
break whilst the sheath is still intact, and thus an 
external spark will be prevented. The electrical 
system provides for compartment and navigation 
lighting, compartment heating, cooking, water heating, 
and radio signalling. 

Radio beam commumcation has been making most 
satisfactory progress in Great Britain, mainly due to 
the ability of the engineers of the Marconi Company 
The beam systems connecting the Post Office directly 
with Canada and Australia are woikmg well. The 
system connecting London and Cape Town is finished, 
and the last of the Imperial group of the radio beam 
stations connecting London and India will be in¬ 
augurated next month. In the original contiact it 
was specified that communication with Cape Town 
should be maintained for at least eleven hours a day. 
Senatore Marconi found in 1924 that when the wave¬ 
lengths transmitted were less than 100 metres, 
excellent communication could be maintained durmg 
the night time. He also found out that when the 
wave-length was lowered below 30 metres, daylight 
T^gnals could be sent but night signals deteriorated. 
Further investigation showed that to Cape Town, 
wave-lengths of 33 metres were excellent durmg dark¬ 
ness and weaves of 16 metres were ec|ually excellent 
durmg daylight. By using two wave-lengths, there- 
foie, they aie able to maintain almost continuous 
service. The Mai'coni Company calculates that good 
traffic operation, high - speed duplex operation at 
speeds of more than 100 words per minute, can be 
maintained for about 22 hours per day outwards to 
Cape Town and about 20 hours a day inwards from 
South Africa. These results are as welcome as they 
are unexpected. This is the first station to use two 
wave-lengths, one for daylight and the other for night 
communication. It is jDarticularly convenient that 
the standard time of the Union of South Africa is only 
two hours fast of Greenwich time. Sunset and sun¬ 
rise therefore in both countries occur at nearly the 
same time. In the case of the Australian service, only 
one wave-length is used, but transmission takes place 
m one direction round the world during one portion of 
the 24 hours and m tlie opposite direction durmg the 
remainder of the time. 

The Institute of Physics gives notice that its 
examination of candidates for associateship will take 
place m London in September next. The latest date 
of entry for the examination is July 31. Forms of 
application can be obtained from the secretary, 
1 Lowther Gardens, S.W.?. 

Resbabch Fellowships for work on textiles or any 
problem having a bearing on wool, m chemistry, 
engineering, physics, zoology, or other sciences, and 
Advanced Scholarships for those intending to enter the 
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woollen and worsted industries, are being ofieied by 
the British Research Association for the Woollen and 
Worsted Industries, paiticulars of which are obtainable 
from the Secretary, Torridon, Headingiey, Leeds. 
The latest date for the receipt of applications is July 31, 

The following have been elected honorary fellows 
of the Royal Society of Edinburgh: British Honomiy 
Fellows — Sir William Bragg, Sir David Bruce, Sir 
J. B Farmer, Sii F G Hopkins. Foieign Honorary 
Fellows —Niels Bohr, professor of physics, University 
of Copenhagen ; Jules Bordet, professor of bacteri¬ 
ology, University of Brussels; Albert Einstein, 
professor of mathematical physics, University of 
Berlin, Hans Horst Meyer, emeritus professor of 
pharmacology, University of Vienna, Johannes 
Schmidt, Carlsberg Laboratorium, Copenhagen, 
Richard Willstatter, professor of chemistry. Uni¬ 
versity of Munich 

A service of air liners for passengers and mails is 
being rapidly developed in America. Science Service 
of Washington gives details of several of the longer 
routes. A service between San Francisco and Chicago 
IS now open and will be extended to New York m 
August. The tianscontmental journey is i.imed to 
take 32 hours compared with about four days by rail. 
Other routes now working are between Boston and 
New York, vSalt Lake City and Los Angeles, and 
Seattle and Los Angeles. The long-distance routes 
are now lighted for night tiaffic. On Aug. 1 the air 
mail routes will pass from government to private 
control, and most of the lines wliicli now carry only 
mails will then eater for passengers also. 

The preliminary programme has been received of 
the fifth International Congi’ess of Genetics, to be 
held in Berlin on Sept. 11-18. The presiding com¬ 
mittee includes leading geneticists from various 
coimtries interested, and general addresses have 
already been arranged to be given by such well- 
known workers as Wettstein, Rosenberg, Pearl, 
Federley, Vavilov, Pezard, Correns, Seiler, Crew, and 
Muller. English, French, and German are proposed 
as the official languages, and other languages may be 
admitted by action of the Congress. The membership 
foe IS 15 Reichsmark, while the subscription price 
for a copy of the Proceedings of the Congress is fixed 
at 30 Reichsmark. Ladies accompanying members 
to the Congress pay no additional fee. Those in¬ 
tending to read papers before the Congress are asked 
to notify the Committee before Aug. 1. The Congress 
IS divided into three sections : (1) General genetics 
and cytology. (2) Heredity in man and eugenics. 
(3) Animal and plant breeding. In addition to 
papers and demonstrations, excursions during and 
after the meetings are being arranged. Requests for 
further information should be addressed to Prof. 
Erwin Baur, Albrecht-Thaer-Weg 6, Berlm-Dahlem, 

At the recent meeting of the Trustees of the Beit 
Memorial Fellowships for Medical Research, Dr. H. H. 
Dale, head of the Department of Biochemistry and 
Pharmacology of the Medical Research Cqqnoil, was 
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appointed a member of the atlvisoiy board m succes¬ 
sion to the iate Prof. E H. btarling. The following 
elections to fellowships were made, tlio subject of 
research and value and term of the tcllowslup being 
indicated after the name*— Semo?’ Fellowship in 
Tropical Medicine (£1000 a year for five years) . Dr. E 
Hiiidle—s 2 iirocli«etosis, with special reference to the 
causation of yellowfever. Jim lorFellowship in Tropical 
Medicine : Dr H. P. Hacker—problems in the pre¬ 
vention of malaria Junior Fcllowsliips (£400 a year) : 
Dr, F. R Winton—the xihysiology and jiharmacology 
of urinary seeietion and the 2 )hysiology of mammalian 
plain muscle, Mr. W. R. Mholdridge—^liacierial 
chemistry and its application to immunological 
problems , Mr AV T J. Moigan—the stiucturo of the 
liexosephospjhoric acids by the method of methylatioii 
and subseifuent oxidation ; jMr. P. Eggleton—^t-he 
carbohydrate metabolism of contractile tissue and a 
comiiarative studA' of different ty^Jes of contractile 
tissue ; Mr Oh F Marrian—the jihysiological role of 
vitamin B, and the chemistry and physiology of the 
adrenal glands ; IMr. A. R. I’ee—the oxygen usage of 
the kidney, with ^larticuiar reference to the action of 
pituitrm, and the factors controlling the elimination 
of acids and alkalis by the kidney, by the isolated 
heart-liiiig»kidney jrreparation and other methods. 
Three apjiointments of Junior Fellows to Fourth-Year 
Feilowshijis and one apDpointment of a Fourtli-Year 
Fellow to a Senior Fellowsiiiii were also made 

Applications are invited for the following appoint¬ 
ments, on or before the dates mentioned .—A master 
for mechanical engineering subjects and mathomaties 
at the Sheernoss Technical Lnstituti^ and Junior 
Technical School—^The Puncipal, Technical Institute, 


Sheerness (July 18) Assistant chomisiry and en¬ 
gineering drawing and mathematics masters at the 
Junior Technical School, Smotliwick—The Director of 
Education, 215 High Siieot, Smethwick (July 23). 
An assistant to the director of the Climcal Laboratory 
of the Manchester Roval ln0rmar[v% Avitli j’osearch ex- 
porienco m physical or organic chemistry oi* m bio¬ 
chemistry—ThoGeniH’al Suiioruitondont and Sc'cretary, 
Royal Infirmary, Manchester (July 28). A principal 
of the Mansfield Technical Collego—The Director of 
Education, Shire Hall, Nottingham (July 30). Two 
research fellows m the Depiartmoiit of (dass Techno¬ 
logy, The LTmversity, Sheffield—Tlio Registrar, The 
Emversity, Sheffield (Aug. (i). A student proba¬ 
tioner (Aug. 13) and a technical laboratory assist¬ 
ant at the Millport Marine Station of the Scottish 
Marino Biologujal Association—Tho Sccretarv, Scot¬ 
tish Marino Biological Association, 88 Bath Street, 
Glasgow. A professor oi chemistry m the ITuversity 
of Melbourne — The Agent - Gonoral for XTctoiia, 
Australia, VTctona Housii, Melbourne Place, Strand, 
W.C.2 (Oct. 1). A lecturer in mathematics ai/ the 
Gordon College, Khartoum—The Controller, Sudan 
Government London Offico, Wellington Flo use, Ihuik- 
mgham Gate, S.W.l. An assistant locturcr m scioaco 
at the Training College, Carmarthen—Tlie Principal, 
An engineering workshop instructor at the Battorsoa 
Polytechnic-—The Principal, Battersea Polytochnio, 
Battersea, S.W.ll. A demonstrator of pathology in 
the University of Bristol—The Registrar. Tw'o ento¬ 
mologists m the agricultural dopartmont of Kimya 
and two entomologists m the agricultural dopa-rtmout 
of the vSiraits Settlemonts a.ml the PcidoratiMl Malay 
Stahls — Th(^ Private Soereiary (Appomtuamis), 
Colonial Offico, 38 Old Queoii Sii'oet, S.W.L 


Our Astronomical Column. 


The Nautical Almanac por 3929 —^A numlier of 
changes and additions in this issue of the ‘‘Nautical 
Almanac ’’ call for comment. At the meeting of the 
International Astronomical Union at Cambridge m 
1925, a resolution was adopted to the effect that the 
ephemerides should give 5-figure values of the 
logarithms of the quantities p&mF and pcos^', 
including the efiect of altitude, for each observatory. 
This has already been done, and natural values as well 
as logaritlxms are given. The number of observatories 
listed h^ been more than doubled, while the list has 
been divided into twa—active observatories and 
former observatories. A third or index hst gives 
every conceivable cross-reference. The lists appear 
to be very complete, and it is stated that m each case 
the authority for the latitude and longitude is a reply 
sent by the observatory to a circular letter. 

The hst of Standard Times has been greatly 
extended, and Non-Standard Times added, so that 
two pages siimmarise the times adopted in every 
civilised country. 

There is an addition which should be welcome to 
those who compute orbits of comets and asteroids. 
This IS the sun’s co-ordinates, both spherical and 
r«tangular, for the equinox of 1950*0, for each 
naidmght in 1928 and 1929. The longitude and lati¬ 
tude Me given both to O'^-OOOOl and to 0"*1, and the 
nattiml radius vector (an invitation to calculating 
machines)'to ,»ven deciijaals; first differences are 


lirmtod throughout Tho co-ordinati^s A' V Z aro 
given to seveiu decimals as usual, but with first and 
I second difioiuiKios. 

Two 2 ^ugGa arc ilovotod to uderpolatioii tables, m 
the critical form, giving coonicionts of tbo soi'ond, 
third, and fourth differences. It is behoved thal^ tJiis 
is the first occasion on which tho princijilo of critical 
tables has been published iiitorpolatiou 

tables. They can be recommended not only to 
astronomers, but also to all who have to deal with 
the art of interpolation. 

The other features remain as in 1928. It is stated 
on page 667 that considerable changes are t*ontom- 
plated in tho “ Almanac ” for 1931. Tho Aluuwuw* ” 
IS available either in paper covers as fori nearly, or 
bound m cloth. 

The Stonyhurst College Observatory.- —Tho 
Report of this observatory for 1926 is to hand. Tho 
solar disc was drawn on 281 days ; the mean daily 
disc area of spots, in units of 1/5000 of tho visible 
surface, was 5 33, as compared with 3 53 in 1925 and 
1*36 in 1924. The activity was equally divided 
between the northern and southern hemispheros. 
The magnetic activity increased in sympathy with 
the spot activity. There were 31 per coni. quiet 
days ’ as compared with 36 in 1925. 32 earth¬ 

quakes were recorded m 1926, 55 in 1925, and 106 
I in 1924. 
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Research Items. 


The Lapchas. —Yol. 31, Yo. 4, of the Journal and 
P)occtdings of the Asiatic Society of Bengal is a study 
of the folklore of the Lapchas of Sikhiin, supplemented 
bv incidental notes on their social anthropology, by 
Mrs. C. de Beauvoir Stocks, which is based upon 
observations made on two journeys in that country 
111 1925. Very little attention has been paid to the 
Lapchas and, owing to contact with Tibet—^the 
Sikhiin Kajas are of Tibetan descent and are recog¬ 
nised as ni a sense alien by the people—and India, 
and their conversion to Buddliism, their folklore 
shows extraneous influences, also perceptible in their 
customs and beliefs, but not always easy to dis¬ 
entangle in the present stage of our knowledge of them 
and their immediate neighboms among the Himalayan 
peoples. For example, the conceptions of gods is 
vague, and apparently it had not attained any 
advanced stage of development when it was super¬ 
seded by Buddhism. It vnuld appear that there 
were five deities, but even their names may have been 
forgotten as the terms at present applied to them m 
certain cases are purely descriptive, e.g. Lt-Mo^ ‘‘ The 
Ancient Mother,” while others are of Tibetan origin. 
The five original deities are a family of mother, father, 
two children, and a son of the mother. Among them 
the creative power is attributed to the female deities. 
The mother is probably the living force of the animal 
and vegetable world. An especially significant figm’e 
is the Bong-thing, or medicine man, the son of a goddess 
who .was sent as a Shaman to relieve human beings 
from the tortures of the demons. In Lapcha belief, 
as in Tibetan Buddliism, and in India, demons play a 
very prominent part, and the heroical tales are filled 
with demoniacal beings, ogres, etc., who Iiaimt every 
locality which presents some dangerous or unusual 
character, such as the unhealthy jungle with its 
dangers from wild animals, or a hill-top, or cascade. 
One demon inhabiting the top of JMt. Tendong was 
said to take a toll of two lives m each year. 

Euypt over the Border —iSir Flmdois Petrie in 
Pali 11. of Ancient History for 1927 describes the 
results of his excavations m Palestine during the past 
winter. The site chosen for excavation was Tell 
Jemmeh, which has been conjectured to be the site of 
Gerar. It has fifty feet depth of ruins, all dating from 
before the Homan period, whereas the ‘Amns of 
Umm Jerar,” formerly identified with Gerar, are 
entirely of late Homan Age. The site is evidently, 
from the size of the ruined granaries, of importance as 
the centre of a great corn coimtry. This fact, in 
conjunction with its position, explains much of the 
Genesis narrative. Four jieriods of construction so « 
far have been examined : (i ) The granaries, which 
belong to the latest occuiiation of the site in the 
fifth and fourth centuries b.c. These must have 
served as the base of the Persian army m maintaining 
the Persian hold on Egypt, for they are much larger 
than the needs of the inhabitants would recjuire, 
being twenty and thirty feet across and probably 
thirty and fifty feet high, (ii.) A fort similar to those 
of Naukratis with pottery of the seventh century b.c. ; 
foundation deposits of model corn-rubber and calf 
bones marking it as of Egyptian origin. Scythian 
bronze and arrowheads were found around it as well 
as an iron arrowhead of the type found later in 
central Russia, (lii.) Chambers built without any 
regular plan with Cypriote pottery of the eighth and 
ninth centuries b.c. (iv.) Buildings of grand style built 
of great yellow bricks in a thoroughly Eygptian 
method of construction, which at latest can be 
assigned to the time of Shishak. Thirty feet of ruins 
still remain to be uncovered. 
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Spraying Potatoes.— Potato blight is a disease 
which attacks the haulms and foliage of the plant, and 
also causes tlie tubf^rs to rot. fn general it may be 
expected m Great Britaui between mid-May and mid- 
June, though the time of its appearance varies m 
different parts of the country, usually being later in the 
north and drier eastern comities, for it is greatly en¬ 
couraged by wet and mild conditions. ]\Ietliocls for 
the prevention and control of tins disease are given 
m the Ministry of Agriculture’s Leaflet No. 23. Bor¬ 
deaux and Burgundy spray mixtures are especially 
recommended, successful results having been obtained 
since their fiist employment in 1885. Both contain 
copper sulphate, mixed with milk of lime and waslnng 
soda respectively, and full details of their preparation 
are given m the leaflet. The spray forms a gelatinous 
film over the surface of leaf and stem, acting as a 
protective rather than a remedy against the fungus, 
therefore spra^ang should preferably be done before 
the blight IS detected, A second application after an 
interval of thi'ee or four weeks is recommended, and 
m wet summers a third mav be needed. Busting with 
pow’ders is also used, but the i^esults aro not so satis¬ 
factory, as a less efficient film is formed. Further, the 
commercial article is liable to contain impurities, 
whereas the ingredients of the spray mixtures are 
readily obtained pure. Dusts are therefore not 
recommended except in cases where a shortage of 
labour or water occurs, though they are preferable to 
no action at all. The cost of one spraying is probably 
between 5s, and Is. per acre, 100-120 gallons of 
mixture bemg required ; to this must be added the 
cost of labour. The increased value of the crop may 
on an average be reckoned as equivalent to the selling 
price of one to two tons per acre. 

Greenhouse Fumigation. —A number of pam¬ 
phlets have recently come to hand dealing with 
greenhouse fumigation by means of calcium cyanide. 
With the expansion of the greenhouse industry there 
IS an increasing demand for efficient fumigants. The 
old method of generating hydrocyanic acid gas by 
means of sodium cyanide or potassium cyanide and 
diluted sulphuric acid involves both trouble and some 
skill. Within tlie last two or three years calcium 
cyanide has been widely tested in the United States 
and placed on the market. In England this compound 
has also attracted some attention and a certain 
number of trials have been made According to Mr, 
H. W. Miles (Amials of Applied Biology, vol. 14, 1927, 
p. 240), for the majority of plants, routine fumigations 
require only one-quarter ounce of calcium cyanide 
per 1000 cubic feet of space to maintain a high degree 
of pest control. Its sjDecial advantages are the ease 
attending its use, since the powder is merely poured 
from its container into a measuring receptacle and 
distributed along the greenhouse paths, the house 
being then closed down and locked. On coming in 
contact with atmospheric moisture the calcium 
cyanide slowly evolves hydrocyamo acid gas. With 
the dosage mentioned it is stated that an area of 
40,000 cubic feet can be fumigated at a cost of 1^. 8d. 
plus the cost of labour. 

Aoarine Disease in Hive Bees. —Bulletin 33 
(1927) of the North of Scotland College of Agriculture, 
by Dr. John Rermie, deals with the cause, nature, and 
control of Acarine disease in the hive bee. It is now 
tolerably well known that in this disease the thoracic 
breathing tubes of the bee are infested with mites 
which pass their whole existence in that situation- 
These mites are true parasites belonging to the family 
Tarsonemid® and to the species Acarapis iwodi 
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Bennie. Worker, drone, and queen bees are all liable 
to infection and, when the mites become securely 
established, affected bees eventually become disabled. 
This is primarily due to the continuous loss oi blood, 
which the mites absorb through their piercing mouth- 
parts There is, further, a blocking of the air-tubes by 
the mites, which thus restricts the oxygen supply of 
the bee and causes a deterioration of the tissues 
comiected with the infested parts. Weakened bees 
may work for a long time, but finally become unable 
to fly or to share m the normal life of the colony : the 
larvae or brood of the bee, however, are never infested. 
The difficult subject of treatment of the disease is 
discussed at length. With slight infestations and with 
a stock nimierically strong in autumn, there is a 
possibility of survival In cases of this kind where 
the percentage of infested bees in a random sample 
is about 30 per cent, or less, treatment of the hive 
with a mixture of chloropicrm, camphor, and methyl 
salicylate m minute doses is advised. This mixture, 
it is claimed, kills the parasitic mites without seriously 
interfering with the bees. Stocks badly infested in 
autmnn or spring are useless; they merely function as 
sources of infection and are best clesiToyed. In cases 
of summer infection, treatment with volatile sub¬ 
stances is not expedient, and success in such cases 
rather lies in management, so that the maximum of 
young foraging bees is produced at the time of honey 
flow. This IS best effected by the early introduction 
of young queens, which produce bees faster than the 
disease can destroy them. Stocks thus saved, even 
though only temporarily, can be maintained for a 
time, at least, with profit. 

Salmon of the Outer Hebrides. —We have for 
the first time information on the salmon of the 
Grimersta District, Lewis, as a result of examination 
of scale measurements and other details obtained liy 
Mr. W. J. M. Menzies {Fisheries^ Scotland, Salmon 
Fish., 1926, 6 (January 1927)). A total of 803 flsh 
taken on rod and line in 1925 are dealt with. Of t/hese 
flsh, 80 per cent, were grilse, the remainder being 
mostly 2 and 2+ winters flsh. Comparotl with 
east-coast districts the scarcity of small summer fish 
was marked. The grilse were mostly taken in July, 
August, and September, 57*3 per cent, of the whole 
season’s catch of grilse occurring m July. Previously 
spawned fish were only slightly more numerous than 
in the steadily netted districts of the east coast. The 
average smolt age was considerably higher than m 
most other east-coast districts, 60 per cent, migrating 
in their third year; this is perhaps to be correlated 
with the scanty food supply available in the waters, 
which are surrounded by infertile, peaty and rocky 
country. One-year smolts were entirely absent, and 
5 per cent, of the parr stayed m the fresh water for 
four or even five years before migrating The grilse 
were a pound heavier and nearly two inches longer, 
on the average, than those from the Dee and Spey, 
but it is to be remembered that in the Grimersta 
district they run later than they do on the east coast, 
which possibly gives more time for feeding and 
gi’owing. The scale erosion on the grilse begins in 
July, that is, very soon after cessation of feeding, the 
ercentages with eroded, or, rather, absorbed, scales 
eing 49*2 per cent, m July, 99 1 per cent, in August, 
and 100 per cent, in September. A check in growth 
was also noticed on the grilse scales, occurring 
apparently at about the same time as is the case for 
east-coast fish. 

Hatxjbal Plant Hybrids. —Numerous natural 
hybrids have been recognised in the flora of New 
^ea^and, and !^r. H. H. Allan has recently described 
severajl of these hybrid swarms rn a series of ^ort 
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papers in Genetica (vols. 7 and 8). Some of the hybrid 
forms have been produced artificially by crossing. 
Coprosyna Gunninghaniii, which was dosoribod by Sir 
Joseph Hooker as an extremely variable species, is 
found to occur wherever G. robusta and G. prop mg act 
grow togetlior. An artificial cross of those species 
produced a uniform Fj closely lesembhng some forms 
of the wild G CunyiinghcDnti, Melicope simplex x ill. 
ternata gives a series of wild forms which are believed 
to be partly the result of epharmomc response by tlie 
individual to wind-swept conditions and partly the 
sorting out of suitable forms by the diverse conditions. 
Other apparent wild hybrid swarms are Nothopanax 
anomalum x N. simplex, Holierla augiistifolia x H. 
sexstylosa and Gorokia huddleoides y G. Gotoncaster. 
A hybrid community of Hobo (the shrubby Veronicas) 
is rnoro fully studied m conjunction with Messrs. G. 
Simpson and J. S. Thomson. The Hobos at Blanket 
Bay are found to show a mingling in various degrees 
of the characteis of H elliptica and H, sake if of in var. 
communis, which are also loiind in the community. 
The conditions mdicat(3 a freely intercrossing popula¬ 
tion of forms m areas where both species occur ; and 
the same is believed to apply to various other jiairs 
of species of Hebe as well as other genera These 
results will bo further elucidated by crossing oxpori- 
menis which are being undertaken 

Currents of the English Channel. —Mr. J, N 
Carruthers {Jour. Marine Biol. Assoc , vol. 14, No. 3, 
March 1927, pp. 685-721) reports on an experiment 
with drift bottles, both surface and bottom, earriod 
out by the Ministry of Agncultiir© and Fishonos and 
the Marine Biological Association jointly in Jiily 1924. 
The bottles wore liberated at the* Intor'iiaiional 
Stations E2 and E3, and on the steamship route 
Southampton-St. Malo Of the surfa(;o bottles, i-hoso 
which did not run ashore on the Channel (uiastis won’! 
earned rapidly up ChaniKd into the North SiMi atul 
across to the Dutch and Sc'andinavian shouts. Majiy 
reached the Skaggorak, some 700 miles away, tnuxil- 
ling at an average rate of 6 miles a tiay or more. 
During the [lorioii covered liy the oxperiinimt lh(m^ 
was an almost unhrokon prevalence of south-w(\st»etiy 
winds. It cannot of course be luforrod from i/li(\se 
results that the water mass as a whole mo veil wilii t-ho 
velocity indicated, and further oxpenmouis witii woll- 
submergod drifters would bo valuable and intorosl'ing. 
The results have, however, enabled Mr. CarTutliers l-o 
work out a relation botwoen velocity of wind ajid 
surface current which corresponds closely with that 
found by R. Witting m the Baltic. The information 
yielded by the bottom bottles is summed up^ by Mr. 
Carruthers as follows : “ There seems to bo in Long. 
2® W. (approximately) a parting of the ways m respect 
of the movements of the bottom water. 1^) the north 
of 50® N. Lat. there apjiears to be a west-going bottom 
set, whereas to the south of this parallel there is a set 
in an easterly direction.” 

8peed of Light in Moving Bodies —-In the toniii 
volume of the Archives Neerlandaises des Sciences 
Exactes, Prof. P. Zeeman has collected together tiie 
work done by himself and his colleagues to dotormiifK^ 
the fraction of the speed of a moving body through 
which light IS passing, which must be added to the 
normal speed of light to give the actual speed of the 
light. According to Fresnel, this fraction should b© 
1 - IIF^, where is the refractive index of the material 
for the light used. According to Lorentz, this fraction 
should be increased by ( - X//x)(^/t/dX where X is the 
wave-length. The measurements were made on water 
flowing thmugh pipes and on quartz and flint-glass 
rods to which a to-and-fro motion was given by means 
of a revolving crank and connecting rod. The methocl 
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used was m pimcipie that of the Michelson intei- 
ferometer. The results agree with the formula of 
Loientz. 

The Positive CoLmiN oe Geissleb Discharges — 
Prof Gimthersehiilze has recently published the 
results of an extended senes of measurements made 
by hmi on the electric fields present m a uniform 
positive column The pomt on -which he lays 
particular stress is that the mean free path, rather 
than the pressure, is the relevant variable, and that 
it is therefore necessary to take into account the 
temperatme of the lomsed gas, which can be calculated 
in the way proposed many years ago by Warburg. 
With this precaution, the results of Ins measurements 
are fairly well expressed by two semi-empirical 
formula. For polyatomic gases the potential gradient 
is determined by the mean free path and by the dia¬ 
meter of the tube, and is practically independent of 
the cui’rent density * for monatomic gases the gradient 
IS independent of the mean free path (and hence of 
the pressure), but is a function of both the current 
and the size of the tube The processes of ionisation 
and conduction in a discharge-tube are still imperfectly 
understood, in spite of much recent work on the 
subject, but the data m these papers (Zeitschrift fur 
FhysiJc, 41, p. 718, and 42, p. 763) provide valuable 
material for future theoretical development. 

The X-Ray Investigation of India-bubber.— 
In the Chenuker-Zeitung for May 21 is an account of 
two lectures by Dr J. R. Katz of Amsterdam on the 
application of X-ray analysis to the stiucture of 
mdia-rubber. So far, rubber in the unstretched 
condition has yielded very little information beyond 
the production ot an ' amorphous ring spectrum/ 
similar to that obtained fiom li({uids Recent work 
by the author appears to substantiate the hypothesis 
put forward by him in 1925 that rubber changes on 
stietching from an amorphous to a crystalline con¬ 
dition, the degree of change depending upon the 
extension. X-ray examination has revealed indica¬ 
tions of a three-dimensional orientation of molecules, 
undiscermble in the unstretched material, although 
some of it stiil remains amorphous, as shown by tlie 
unchanged diameter of the ‘ amorphous ring ’ of the 
spectrum Moreover, theie is a critical extension, 
below which the phenomenon is not observed. The 
conflicting lesults of W. H. Keesom’s attempt in 1922 
to apply a modification of Bragg’s formula—which 
was specially designed for crystals—to calculate the 
mean distance of adjacent molecules (to a first 
apjiroximation) in a liquid from the diameters of 
these rings, have now been shown to be due to the 
fact that the molecules were always assumed to be 
apjiroximately spherical. This assumption is of 
course only applicable m certain cases, and it is now 
shown that the abnormal values were due to marked 
deviations m molecular structure from the spherical 
shape. The experiments of Katz appear to open a 
new and promising field of research. 

Helium in Canada. —A comparatively new use of 
hehum, and one that promises to become of very great 
importance, is its utilisation m the production of 
artificial atmospheres under which divers and caisson 
workers carry out their operations. It is anticipated 
that such atmospheres will permit of much greater 
depths bemg reached under water, .longer periods 
bemg spent without fatigue, and, in the case of tunnel 
and caisson workers, that the prevention of what 
IS known as ‘ caisson disease ’ will be facilitated. 
Investigations along these lines are being carried out 
by the IJmted States Bureau of Mines, and accordingly 
considerable impetus has been given to the helium 
industry, which thus has other outlets besides that 
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of supplying airships with non-inflammable gas The 
Canadian Mines Branch, dining the period 1922 to 
1926, made a special study of the helium-content of 
natural gas occurring within the Dominion, and the 
results of this investigation are now available m a 
report under the above title by Dr. R T Elworthy 
(No 679 Ottawa F A Acland 20 cents) It is 
significant that Canada is the only source of helium 
in the British Empire The repoit summaiises our 
Imowledge of tins gas and is particularly valuable for 
its account of modern methods of lecovery, it 
includes details of the varied helium-bearing gases 
(with analyses) in the Dominion and much interesting 
expelimental data The most important source of 
supply of this substance discovered is in the natural 
gas from three small wells at Inglewood, Ontaiio, 
which yields as high a percentage of helium as that 
fomimg the basis of commercial operations at the 
well-knowm plant at Fort Worth, Texas ; leases liave 
been taken up by the Ontario Government in the 
Inglewood district, and it is anticipated that the 
National Research Comici) wall lay down an experi¬ 
mental hehum extraction plant, pioviding sufficient 
gas is available. The natural gas of Alberta, with the 
exception of Bow Island and Foremost fields, contains 
little or no helimn, which, in view of these enormous 
resources, is unfortunate. How'ever, if only 0 2 per 
cent, helium-bearing gas could be treated economic¬ 
ally, it IS believed that the Dommioii could supply 
about 5,000,000 cubic feet annually. 

Iron and Steel in India. —A paper by Richard 
Mather published in the Journal of the Royal Society 
of Arts, May 13, reveals tlie rapid advances which have 
been made during the last twenty years or so m the 
ferrous industries of India. Although Indian Wootz 
steel has deservedly possessed the highest reiiutation 
for quality for hundreds of years, it has only been 
during the last decade or two that the initial diffi¬ 
culties associated with the eslabhshment of a heavy 
iron and steel trade there have been overcome. Now, 
however, a large portion of the existing Indian demantl 
IS satisfied by Indian products, and also a surplus is 
available for export This applies to pig-iron rather 
than steel, and the growth in the exports of this 
mateiial during the last few years are as follows : 


Year 

Tons of pig-iron 
exported 

1923 . 

181,500 

1924 . 

271,000 

1925 . 

402,000 

1926 . 

. . 315,000 


In 1926, Japan took 75 per cent, of this iron and the 
United States 13 per cent In the foimer country 
Indian iron has become a serious competitor with the 
home product. With regard to steel, Indian produc¬ 
tion in 1911 was 10,000 tons , last year it was 540,000 
tons, and it will probably exceed 600,000 tons in the 
present one. So far as future developments are con¬ 
cerned, Mr. Mather states that ‘‘ the conclusion may 
safely be drawn that the Indian steel industry will 
develop, perhaps fairly rapidly, during the next few 
years, and that for some time afterwards its growth 
will depend mainly on the rate at which the demand 
increases. But for the next few years imports will not 
dnnimsh to a great extent, unless the consumption 
dechnes or remains stationary ; and even in later yearn 
there will remain an important market in India for 
certain kinds of steel ” As an example of the value of 
this industry during the War, it was pomted out m 
the discussion that the military railways by which the 
Mesopotamian campaign was carried on, and even 
the Ime by which Lord Allenby made his successful 
attack on Palestine, were constructed of steel from 
the Tata woiks. 
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National Physical Laboratory, Teddington. 


Ikspection by the Geheeal Board. 


O 


F-’idav, June 2J, the General Board of the 
National Phj-sioal Lahoiatoiy made its annual 
inspection of the laboratory. A large ni^her ot 
representative of seientiflo and technica 
institutions^ Government departments, and industrial 
ora-anisations -were present and were received by 
Sir Ernest Rutherford, piesident of the Roy^ Society 
and chairman of the General Board of the L^oratory, 
Sir Richard Glazebrook, chairman of the Executive 

a. 

vas well illustrated by a large number of interestm^ 

^’'On the new whirling arm in the Aeronaritics Depart- 
mmt measurements were being made of the rolling 
moments at a steady rate of turning of a model 
Sol Fighter aeroplane With the whirling arm 
ftationary a definite moment about the axis of 
flight can be impressed on the model by means of a 
7pTral spring situated inside it. The resulting dis- 
lAlappment effects a separation of the primary and 
secondary coiE of one of two similar electromagnets, 
the othef of which is mounted ni the control room 
Their primaries are connected in series ybile their 
secondary voltages are opposed, so that the dis- 
Sment produces an out-of-balance current which 
IS indicated by a galvanometer. The speed of the 
whSmg aim cL t4n be adjusted imtil the galvano- 
SeL defl.6xion is zero, when the air moment at that 
speed is eoual to the impressed moment. 

^In one of the wind tunnels an mvestigation of the 
conditions imder which wing flutter may occur was 
in progress. Points on a scleetod chord of the wmg 
sytion are connected by light sping - controlled 
wires to pivoted levers carrying small mirrors and by 
suitable optical arrangements their vibrations are 
recorded on sensitised paper. Peimanent magnified 
rLords are thus obtauied and the vibrations of 
the wind under various conditions can bo directly 

^°The^Engineering Department exhibited appar^ms 
for the electrical integration of wiiiil pressmo. Die 
apparatus consists of a number of capmle diaphragms 
awanged in groups, each of the latter being connected 
to a Pitot tube The expansion of any group is 
magnified bv a lever the free end of which carries a 
brush shdmg over a potentiometer we. For each 
group a determmation is made of the potential 
difierenoe between the brush and one end of the wire, 
Hiid bv previous calibi'’atioii tiie corresponding wind 
pressure can be derived. The experimental arrange- 
mems are such that if a number of units are attached 
to a structure, the sum of their potential differences 
is proportional to the mean wind pressure on the 
structure. Of mterest also was a motor trailer 
eouipped for experimental work in connexion with 
the wear of road surfaces. An adjustable rear axle 
permits wheels of varying size frona 18 inches to 40 
mches diameter to be fitted. Motion of the rear 
sprmgs is transmitted to recording apparato in the 
cab by means of a pivoted lever and bowden wn*e. 
To the couplmg is fitted a traction dynamometer, 
the motion of which is transmitted to the recording 
apparatus by oil impulses on a plunger m the cab. 
iSeiminations ate made of the tractive resistance 
guid spring deflexions of the trailer, and of the 
horizontal and vertical movements of the road surface 
when the trafier is made to negotiate obstacles of 
varidw sizes’- 
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The Metallurgy Department showed apparatus 
developed for the preparation of berylhuni of high 
puritv with the view ot eliminating it possible the 
lack of ductility hitherto associated with tins metal 
lodme and beryllium produced otherwise are intro¬ 
duced by a side tube into a glass vessel in which is 
sealed a tungsten wire which can be heated electrically. 
The apparatus is exhausted and heated in a furnace 
until beryllium iodide is formed. At this point the^ 
tungsten wire is heated up until a temperature is 
reached at which the vapour pressure ot the solid 
beryllium is less than its jiaitial ]3ressure m the 
gaseous phase, when solid beryllium is deposited on 
the wire 

A method was also demonstrated of deterrammg 
the surface tension of molten metals by means of 
bubbles formed on the ends of two eonceiitnc silica 
tubes, the ends of which are ground ni the same 
horizontal xilane, dipj)ing in the metal. The alundum 
crucible containing the motal and the two tubes are 
suiioimded by an antight furnace through which 
hychogen is passed. By means ot a sjiecial reservoir 
and valves, bubbles of hydrogen can bo blown on 
either tube, the pressure required being indicated by 
a manometer. From these pressures and the dimen¬ 
sions of the orifices the surface tension can b© 
calculated. 

In the Metrology Department was exhibited an 
ingenious method of dotoiminuig the cross-soction oi 
very fine cpiartz fibres which, owing to diffraction 
effects, do not lend themselves to direct measurement 
by projection methods The fibre is moimied 
horizontally and can lie loaded at its mid-pomt uith 
small milligram riders. A magmfietl imago of tlu^ 
fibre is projected on to a screen, and from the 
length and displacement of this imago uiuler diitor- 
ont loads its extension and the forciw ludJiig along 
its axis can bo computed. From these dai’ai and 
the known value of Young’s modulus for tjua-rtz, 
the eioss-scetion of the fibre can be rtwhiv d(d.(u*- 
mmed 

Of mterest also was a sensitive iiltmg lov(i for t he 
accurate testing of surface plates Two lived 
horizontal rods, on winch the level can slide, bndgi^ 
the specimen, and the level is racked down until its 
ball feet rest on a parallel block placed on the surfae.o 
and moved to successive positions. An imago of the 
bubble thrown on a seal© by a semi-silvered glass 
plate indicates any departure from flatness, which 
can be computed from the radius of curvature of the 
level and the size of the block to one hundred 
thousandth of an inch. 

For work in connexion with the intomatioual 
temperature scale a new valve-controlled high- 
frequency furnace capable of melting up to two kilo¬ 
grams of palladium by the eddy currents gcuomted 
in the metal has been installed in the Idiysics 
Department. The oscillating circuit contamiug the 
furnace is included in the anode circuit of two air¬ 
cooled silica valves connected m pazallel and each 
dissipatmg 8 kilowatts. The furnace can be exhausted 
and temperatures are measured by means of an 
optical pyrometer. 

For gas analysis an apparatus utilising high 
frequency vibrations has been developed. A piezo- 
electric quartz crystal mamtamed in vibiation by an 
oscillatory circuit is used to generate high-frequency 
sound waves in the gas mixture and stationary waves 
are formed by means of a movable i-ofiector, Wlien 
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the reflector is identified with a node, resonance 
occurs between the gas and the crystal, which 
manifests itself by a large increase in the current ui 
the maintammg circuit after the manner described by 
Pierce, Measurement of the wave-length then affords 
a measure of the composition of the gas mixture 

A demonstration was given of the determination 
of flame temperatures by spectrum line reversal. 
All image of the bead of a Pointolite lamp was 
focussed through a flame on to the slit of a spectro¬ 
scope. Mflien sodium was introduced into the flame 
the sodium lines were visible either as bright or dark 
lines siipenmposed on a continuous spectrum accord¬ 
ing as the flame temperature was greater or less than 
that of the bead. By careful adjustment of the 
temjierature of the latter the sodium lines could be 
«nade to disaiipear. The temperature of the flame 
was then determined by measuring that of the bead 
with an optical p^vu’ometer. 

In the Optics Division a photo-electric spectro- 
jfliotometer of general utility was exhibited, and its 
use for the measurement of ultra-violet absorption 
was demonstrated Two monochromators in series 
are utilised to effect spectroscojne purification of the 
light from a mercury vapour lamp The radiation 
then glasses into a photo-electric cell fitted witli a 
cjuartz window, and the jjlioto-electric current can 
be measured by either a Lmdemann or a Comjiton 
electrometer 

In the Electro technics DejDartment was to be seen 
a non-reactive high resistance for use in high voltage 
alternating cuneiit work involving the measurement 
of very small power factors. Essentially it consists 
of a number of veitical glass tubes through which tap 
water can flow, arranged in parallel, and so dis^oosed 
that tvo of them which carry the current to be 
measured are encircled by the remainder. The latter 


screen the inner tubes, thereby inducing their capa¬ 
city to earth and the consequent phase eiror in the 
current- 

The Electiical Standards Division showed new 
apparatus for building up standard telephonic 
frecpieneies Between the prongs of a tiiniiig-fork 
controlled by a seconds pendulmn is an iron-cored 
liobbin which is included m the anode circuit of a 
multivibrator of the same frequency as the fork. By 
means of a selector circuit looselj’ couplefl to the 
multivibrator, successive haimonics of the impulse 
can be picked off. 

In the Photometry Division experiments were in 
progress to determine the effect of a glaring source 
of light on the ability of the eye to detect bright¬ 
ness differences An o]3server seated in a totally 
enclosed cabinet views a field of uniform bright¬ 
ness except for a circular central spot the bright¬ 
ness of which can be varied until it is no longer 
visible to the observer. Under glare conditions a 
circular spot of very high brightness is included 
m the field The least difference of brightness 
detectable with and without glare can then be 
determined 

The Wireless Division exhibited an installation for 
investigating the distubutioii of current in a vertical 
cage aerial and for determining whether its varia¬ 
tion IS sinusoidal under transmitting and receiving 
conditions Small ammeters are fixed at convenient 
intervals inside the aerial in order not to affect the 
capacity of the latter and are viewed from the ground 
by means of a telescope. 

At intervals during the inspection, demonstrations 
were given iii the Mhlliam Fro tide Tank to indicate 
the manner m which measurements are made of 
the characteristics and behaviour of model &ea-going 
vessels. 


The Edinburgh Meeting of th 

DISTINCT biochemical tendency wms noticealilo 
in tlie contiibntions brougiit before the annual 
meeting of the Society of Chemical Iiidustiw, held at 
Edinburgh on July 4-1) at the invitation of the 
Edinburgh and East of Seolland Section of the 
Society In his interesting presidential address, 
entitled “ Chemistry in tiie Progress of JMedicine,” 
Mr F. H. Carr stressed the mi]3ortance of a close 
co-opeiation between academic laboratories, research 
institutions, and industrial establishments in the 
search for new remedial agents, and of an eciually 
effective liaison between the chemist, the physiologist, 
and the physician in elucidating the relation beWeen 
chemical constitution and therapeutic xjroperties 
The body hormones are to be regarded as ideal specific 
drugs, the detailed study of which should do much to 
illuminate this jiroblem 

Ahhough many such agents are undergoing investi¬ 
gation at the present time, it can be claimed only m 
two or three instances that the hormone has been 
isolated as a pure chemical individual. Adrenalme, 
the active principle of the suprarenal gland winch 
plays an important part m regulating the blood 
I")! ensure, has been synthesised both m the laboratory 
and the factory Recently also, a similar advance 
has been made by Harmgton and Barger in the 
artificial preparation of thyroxine of the thyi'oid gland; 
5 mgm to 10 mgm. of this perfectly definite substance 
may increase the metabolic rate of the human body 
by so much as 45 per cent, over a period of 14 days. 
Histamine, another fully characterised substance 
which has been shown to influence the circulation and 
respiration, is also apparently produced for functional 
purposes in the body. 
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Society of Chemical Industry. 

It IS possible that such substances are altered and 
elaborated in various ways in the body before being 
able to exert the physiological effects whicli are 
attiibuted to them, in general, although the action 
of a therapeutic agent is probably determined by its 
chemical constitution, the foody mechanism plays an 
important part in the resultant chemical changes 
It appears that the most etfeetive chemotherapeutic 
agents act through the formation of a dexiot from 
•winch they are automatically released as required • 
depot foiinaiion, mechanism of release, and activity 
m great dilution are indicated as the likely desiderata 
of chemothera]ieutic compounds. 

Most of the bacterial and parasitic diseases, as 
well as others due to defective functioning, await 
chemotheraiieutic investigation. Chemotherapy is 
but one of the frontiers of scientific medicine, but it 
may well prove to be the most important. Certainly 
this will be so if, in the end, w© leam liow to stimulate 
at will the chemical processes of bodily defence, and 
thus to meet every eventuality, or to prepare sub¬ 
stances comparable in activity and specificity with 
diphtheria antitoxin. Progress lies in the direction 
of biochemistry and more effective working contact 
between individuals m chemistry, bacteriology, 
physiology, and clinical medicine. We need to 
multiply a hundred times discoveries like those 
relating to the oxidation and reduction phenomena 
m th© tissues, to the constitution of glutathione and 
of thyroxine. As these results become known, and 
with the fuller development of experimental technique, 
we need bold hypotheses like that of Ehrlich so as to 
open up new avenues of thought and work.” 

At a joint meeting with the Biochemical Society 
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a discussion was held on '' The Physiological and I m the iutuie our industiies have, as in Germany, 


Industrial x4spects of the Chemistry of Carbohydrates. 
Recent work on structiual relationships in the caibo- 
hydrate grouj) was reviewed in papers contributed by 
Pmi. W. Haworth and Prof A. R. Lmg ^ Di. 

C G Lambie, in dealing with the question of the 
intermediary metabolism ol caibohydrates, advocated 
the view that dihydroxyacetone may be a possible 
common term m the metabolic transformations of 
carbohydrates, fats, and proteins; an assumed 
equilibrium of the form glucose ^ dihydroxyacetone, 
favoured m the forward direction by the presence of 
msulm, would then explain many of the obseiwed 
facts of normal and pathological metabolism, in- 
cludmg the phenomena of diabetes. 

The industrial importance of carbohydrates w^as 
emphasised m a paper by Hrs G J. J. Fox and 
L. Hall, in which certain recent developments in 
the cellulose industries were outlined Despite the 
present enoimous pi eduction of artificial silk, it is 
considered that tlie furthei applications of this 
.material are almost unlimited. The rapidly giowmg 
ilemand for w^ood in industry rendeis imperative a 
considered study of foiest economies and the adoption 
of a policy of afforestation which will maintain an 
adequate supply of this indispensable raw commodity. 
Of cellulose deiivatives the acetate is practically 
non-mfiammable and has other advantages over the 
nitrate, but it has not yet attamed the level of quality 
and price 'which would enable it to displace the 
nitrate m the manufacture of films, etc. The study 
of the bacterial decomposition of cellulose by methane 
producers, hydrogen producers, denitrifiers, and 
thermophilic species has recently been renewed with 
the object of bringing such processes under productive 
control. A further paper, on Some Aspects of the 
Manufactui'e of Fibrous Celluloses,” w^as read by 
Dr. J. L. A. Macdonald before the Chemical Engineer¬ 
ing Group of the Society. 

A wide field of industrial chemistry was surveyofi 
by the Hociety’s medallist, Col. Ch P. Poliitt, m ins 
lecture on “"The Development of the Synthetuj 
Nitrogen Industry m Great Britain.” The doclino in 
the utilisation of fixed nitrogen winch immediately 
follo\ved the War has been followed by a rapid 
recovery. In 1926 the world’s consumption of 
nitrogen was 1,250,000 tons, the production having 
been approximately doubled since 1921. At the 
present rate of increase of population, and with no 
alteration in methods of farming, a food shortage is 
to be anticipated before the end of the present century. 
As a consequence of the necessity for mcreasmg the 
output per unit of agricultural land, the mtrogen 
industry will become one of the most important 
manufactures, ranking with coal, steel, and ship¬ 
building. For economic reasons, synthetic mtrogen 
IS gradually replacing Chile saltpetre’and by-product 
ammonia; but such a replacement was rendered 
possible only through the development m Germany 
of the Haber-Bosch process. In Great Britain the 
technique of Ingh-pressure operations has now been 
mastered, and there is no necessity for this country 
to continue indefimtely the importation of fixed 
nitrogen. 

xAmong other important processes which there is a 
strong promise of developing in order to render Great 
Britain less dependent on imported raw materials are 
the production of liquid fuel by the hydi’ogenation of 
coal, of synthetic methanol from water-gas, and of 
acetylene and acetic acid from coke-oven gas. In 
the past there has been a tendency for an undue 
proportion of the most able men in Great Bntain 
1 to neglect industry and to enter the services, the law, 
-and other non-productive professions. Provided that 
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the fiist call on the brains of the country, tiiere 
IS every reason to anticipate that (heat Britain 
wull continue to lead in the world’s industrial doveloj)- 
ment. 

Prof J. Read’s lecture on “ Natural Sources of 
Energy in Australia ” afforded au apiiropriato indi¬ 
cation of the world-wide interests ot the Society of 
Chemical Industry, which has a strong membership 
m the Dominions and m the United States Australia 
possesses a surprising variety of power resources, 
located mainly in the eastern coastal zone. The most 
important of these are black coal, brown coal, and 
w^ater power ; in addition there are relatively un¬ 
important occurrences of natural petroleum (Papua), 
natural gas (Queensland), and kerosene shale (New 
South W'ales). For the present the vast deposits 
of brown coal near Melbourne aio to be utilised solely 
by direct combustion of the raw material Under 
the auspices of the State Electricity Commission of 
Victoria the first section of a power-liousc, with a 
present capacity of 50,000 kw., lias been erector I at 
Yallourn; it is proposed eventually to laise the 
capacity to 150,000 kw, and to interconnect tlu^ 
brown-coal povor system with the Sugarloafc-Rubu'on 
■'lid Iviewa Rivei hydro-cloctnc schemes. The con- 
“T^equent generation of cheap electric jiowor, light, and 
heat should lead to a steady mdusirial oxfiansion m 
this area. Plydro-electric power is being rajudly 
developed, particularly in Tasmania, more than 
500,000 hp. having been located and surveyed m 
the island. A total amount of 75,000 h.p. is now 
available from the Great Lake and Shannon River 
schemes, and factories for the jiroduotion of electro¬ 
lytic zinc, carbide, etc., have been established in the 
vicinity of Flobart. 

The Universities of Edinburgh, St. Andrews, and 
Aberdeen, which he within the area embraced })y the 
local section of the Society, wore ofhcially roproseutiMl 
at the raeet-ing, and Dr. Kurt Mayor attond(«l on 
bolialf of the German Chemical Soca^iy. Prot. 
A. W. C. Monzies conveyed an inviiiatiou Irom t-he 
American Section to hold the annual miH^t.ing lor 
1928 in New York, and this was unanimously acc-epUMl. 


University and Educational Intelligence. 

Cambbiboe. —J. A. Ratclifl'e, Stokes studinit of 
Pembroke College and formerly research student of 
Sidney Sussex College, has been elected fellow of 
Sidney Sussex College and University demonstrator in 
physics. J. A. Steers, St Catharine’s College, has been 
appointed University lecturer m geography, and E (h 
Dyrnond, St. John’s College, University demonstrator 
in physics 

After some delay, the deeds executed by the late 
Mr. W. W. Rouse Ball of Trinity College, by which 
various sums were to be paid to the University, arc 
being completed, and two sums of £25,000 each will 
be received for the foundation of professorshii)s in 
mathematics and modern Enghsli law, and a further 
sum of £10,000, of which the income is to bo available 
for the University Library. 

Manchester. —Dr, H B, Maitland has been 
appointed professor of bacteriology and director of the 
Department of Bacteriology and Preventive Medicine 
in succession to Prof. W. W. C. Topley. Prof. 
Maitland graduated in medicine and surgery in the 
Umversity of Toronto in 1916 and obtained the degree 
of M.D. by thesis in 1922. He remained at Toronfco 
as lecturer in bacteriology and later as associate 
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professor iintil 1924. Early in 1925 he was ap¬ 
pointed to assist in research upon foot and mouth 
disease, later taking charge of the investigations, 
and he has since joined the staff of the Lister 
Institute. 

Dr. A. J. Bradley has been elected to an honorary 
research fellowship m physics. 


At the annual Commencement Exercises held at 
Yale Umversity, Kewhaven, U.S.A., on June 22, 
among those upon whom the honorary degree of 
Doctor of Science was conferred was Sir James 
Colqulioun Irvme, Principal and Vice-Chancellor of 
the University of St. Andrews 

Akotheb senes (the sixth) of Methods and 
Problems of Medical Education ” has been issued by 
the Boekefeller Foundation. Twenty-eight institu¬ 
tions or special departments of institutions are dealt 
with ui this series; it includes medical hbraries and 
departments of anatomy, physiology, pathology, 
embryology, neurology, tropical medicine, physico- 
therapeutics, and others. An interesting article on 
the value of visual methods in education and methods 
of projection is contributed by Prof. Jacob] of 
Tubmgen. Details of the staffs, salaries, wages, and 
cost of upkeep, and methods of instruction are given 
in most instances, together with plans and illustrations 
of the institutions and laboratories. 

The first report of the English committee dealing 
with the same portion of the terms of reference as 
are dealt with in its first report by the Committee 
on Education and Industry m Scotland, namely, 

. . . particular reference to the adequacy of the 
arrangements for enabling young persons to enter 
into and retain suitable employment,” was published 
at the end of last year (see Nature, Jan. 8 , p. 69). 
Necessarily, and obviously, the two committees have 
been closely in touch with each other. Among the 
recommendations common to both are : closer co¬ 
operation between Juvenile employment committees 
and juvenile advisory committees ; the appointment 
of qualified officers and the provision of suitable 
premises for choice of employment; a national 
advisory council for juvemle employment; the 
increase of information as to industrial conditions 
available to juveniles and parents; provision of 
pubhc money for the purpose of a scheme of juvemle 
imemployment centres ; legislation to cover the pro¬ 
vision of working certificates. Both committees have 
seen qmte clearly that between the ages of fourteen 
and sixteen years, “ boys and girls are most impres¬ 
sionable, and irretrievable damage can be effected by 
enforced idleness.” Yet during this very period there 
is a gap in public supervision, since the age of entry 
mto unemployment insurance is sixteen years. Two 
remedies present themselves immediately : the raising 
of the school leaving age, and the lowering of the age 
of entry into imemployment insurance. With regard 
to the fii’st, the English committee appeared over- 
whetoed by the evidence agamst raising the school 
leaving age, and became correspondingly va.gue: 
“the change, if made [our italics], should be made for 
educational and social rather than industrial reasons ” 
The Scottish committee is much more vigorous. ‘‘ Due 
notice should be given by the Scottish Education 
Department, as soon as it may be found financially 
practicable, of the appointed day for the raising of the 
school leaving age to 15 years. . - . When, b^ut not 
before, the school leaving age is raised to 15 years, 
the age of entry into unemployment insurance should 
be lowered to 15 years.” 
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Calendar of Discovery and Invention. 

July 17, 1850.—The earliest photographs of stars 
were those of Castor and Vega obtained on July 17 , 
1850, with the refractor at Cambridge, Mass, by 
Whipple under the direction of W. C Bond. 

July 18 , 1774 .—^The first experiments in Great Britain 
for determining the mean density of the earth were 
made by Maskel;^TLe m Perthshire, who on July 18, 
1774, wrote to Dr. Lmd: “ From the observatory on 
the south side of Schiehallien ... I am now ready to 
begm makmg observations , . . whenever the weather 
Will permit.” The results of Maskelyne’s observations 
worked out by Hutton gave the value 4*481. The 
experiment cost the Boyal Society £597: 165 . 

July 19 , 1846 —One of the many students of Liebig 
at Giessen was Frank Buckland, who, writmg on 
July 19, 1846, gave his routine thus . “ 7,30-8 30, 
chemistry; 9-10, German with Dr. Adrian, 10-11, 
laboratory; 11-1, Liebig’s lecture ; 1-2.30, dinner. 

After dinner I occupy myself with chemistry in the 
laboratory, or German, as the case may be, till about 
6 or 7. If ever there was a place to work 111 it is 
Giessen. The people never think of leaving off work 
till 6 or 7 ; whereas at Oxford the books are shut up 
at the latest at 2 o’clock ” 

July 20 , 1854 .—Liebig retired from Giessen in 1854. 
The English chemists, headed by Graham, sent him a 
testimonial “ Commemorative of their profound and 
imalterable regard.” Acknowledging the gift from 
Munich on July 20 , 1854, Liebig began his letter : 
“ The man of science generally knows of no other 
reward for the tune he has devoted to the discovery 
of truth and to the investigation of the laws of 
Nature’s powers, than the mental satisfaction which 
sprmgs from the consciousness of having, to the best 
of his ability, contributed his part towards the ad¬ 
vancement of human happiness and human welfare ; 
for toils like this, attended as they are with so many 
difficulties and sacrifices, and with such mental effort 
and fatigue, cannot be priced in the market or sold 
—cannot be performed to order or turned into money. 
... If I have laboured for the period of almost a 
human life in promoting the progress of chemistry 
... I gratefully aclaiowledge that I have received 
m return all that a man could justly aim at,” 

July 21 , 1820 .-—It was between July 15 and July 20 , 
1820, that Oersted made his remarkable discovery of 
electro-magnetism, the results being made known to 
the world in a circular letter in Latin, dated July 
21, 1820: “ Experimenta circa effectionem confiictus 
electrici in acum magneticam,” Oersted’s discovery 
was the result of a long search for a connexion 
between electricity and magnetism. 

July 21 , 1914 .—^Working at Lick Observatory, 
Nicholson, on July 21 , 1914, discovered photographic¬ 
ally the ninth satellite of Jupiter, which, like the 
eighth satellite, revolves around the planet in an 
opposite direction to the other seven. 

July 23 , 1849 .—On this day Fizeau communicated 
to the Paris Academy of Sciences the results of his 
determmation of the velocity of light by measuring 
the time taken for light to travel between Suresnes 
and Montmartre, a distance of 28,334 feet. 

July 23 , 1847 .—^Among the important contributions 
to the early work on the new theories of the con¬ 
servation of energy and the mechanical equivalent of 
heat was the memoir of Helmholtz, “ tJher die 
Erhaltung der Kraft,” read to the Physical Society 
of Berhn on July 23, 1847. The paper was, however, 
refused admission to Poggendorf’s Annalen, and 
among the older members of the Physical Society, 
Karl Jacobi was the only supporter of the views of 
Helmholtz. , E. C, S. 
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Societies and Academies. 

London. 

Royal Society,^ June 30 ~—C. Chree and J. M. Stagg: 
IReeurrence phenomena in terrestrial magnetism. 
Makmg use of the daily international character figures 
for 1906 to 1925 issued from De Bilt, an attempt is 
made to enlarge our knowledge of the 27-day interval 
in terrestrial magnetism Assuming magnetic disturb¬ 
ance to be caused by some kind of electrical discharge 
from the sun, if smispots were the sole or prmcix 3 al 
source of the discharge, we should expect the interval 
to be longer in years of high than in years of low 
spot latitude. ISTo recognisable difference is, however, 
fomid. In opposition to results obtained by Dr. 
Deslandres, no trace is found of periods which are 
submultiples of 27 days On the other hand, days 
which follow from 4 to 6 days after a very quiet day 
prove to have a greater than average chance of being 
highly disturbed days. 

S. Chapman ; On certam average characteristics 
of world-wide magnetic disturbance The average 
characteristics of slight magnetic disturbance in the 
middle belt of the earth, between northern and 
southern latitudes of 50° or 60°, are similar to those 
of intense disturbance (magnetic storms) in the same 
region. 

G. I. Taylor: The distortion of crystals of 
aliiroim-um under compression (Part li.). Changes in 
orientation of crystal axes durmg compression of a 
disc cut from a single crystal of aluminium are in 
accordance with the prediction made on the assump¬ 
tion that the crystal slips as determined by distortion 
measurements. As with tensile test pieces, the crystal 
axes always take a position where two possible planes 
of slip are symmetrically disposed m relation to the 
stress, but the orientation is different. After the axes 
have taken the symmetrical iiosition, they remain 
there, even when distortion is very great. Distortion 
during the period when the crystal axes remain in 
the symmetrical position is due to slipjiing on two 
symmetrically disposed planes of slip 

G. I. Taylor : The distortion of crystals of alu¬ 
minium under compression (Part in.). Several 
experiments were devised to find out whether it is 
possible to measure the internal stresses in a com¬ 
pressed disc. The relationship between shear stress 
and amount of shear is found for tensile and for 
compression specimens, when slipping is confined to 
one plane. The experimental results in the two 
cases are identical. The fact that the component of 
force normal to plane of slip is a pressure in one case 
and a tension m the other makes no measurable 
difference to resistance to shpping for given amount 
of slip. Durmg double slipping, resistance to shear 
mereases more rapidly for a given total amoimt of 
slipping than when all slip is confined to one plane. 
Resistance to shear goes on increasing up to the 
greatest amounts of distoirtion used. 

Prof. J. C. McLennan, H. J. C. Ireton, and R. 
Thomson : The luminescence of solid nitrogen under 
cathode ray bombardment. The phosphorescence 
bands H 2 (^230 A.U.) and N 4 (5945 A.U.) have complex 
structures, the former having eight and the latter 
three components. The moment of inertia of the 
molecular system involved in the phosphorescence of 
sohd nitrogen is 3 x The group of bands 

Nj near 5577 A.U. originate in a modification of nitrogen 
different from that mvolved m the production of the 
bands Rg ^ 4 - 

E. T. Paris: On the reflexion of soimd from a 
porous surface. The ‘ acoustical admittance per unit 
area" can be measured experimentally by means of 

^ Cmtii^Tied from p. 66. 
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the ‘ stationary-wave ’ apparatus for testing sound- 
absorption, and when it is known, the coefficient of 
absorption (for the particular wave-length at which 
the admittance has been measured) can be calculated 
by a simple formula for any angle of incidence. For 
an ‘acoustic plaster’ there is a large variation of 
absorption with change of angle of incidence, the 
coefficient increasing from 0-28 at normal incidence 
to 0-76 at about 83° and then falling to zero at 
grazing incidence. Heavy absorption at very oblique 
incidence appears to be characteristic of plasters of 
this kind. 

0. J. Smith . A new differential dilatometer for the 
determination of volmne changes diumg solidification. 
The dilatometer has two bulbs immersed in a 
thermostat, the change of volume of the substance 
contamed in one bulb being compared with that of 
a corresponding volume of nitrogen in the other. 
The difference of x^ressuro of the nitrogen in the two 
bulbs is measured by withdrawing a known volume 
of mercury from a small reservoir attached to the 
appropriate side of the dilatometer. The advantage 
over other dilatometers used for the same purx)Ose 
lies in the possibility of obtaining definite and steady 
conditions of temperature. 

R. C. Johnson and H. G. Jenkins . The band spectra 
of silicon fluoride. Some eight band systems or 
groups—all except one new—are recorded and at¬ 
tributed to silicon fluoride. Two band systems 
attributed to a fluoride of sulphur were encountered 
m the experimental work. To two of the band 
systems of silicon fluoride, named a and /3, have been 
assigned vibrational quantum numbers. A third, the 
7 system, is shown to be related, and a fourth system 
has been partially analysed. The heat of dissociation 
of the FSi-SiF molecule is of the order of 5 volts or 
116000 calories. 

T. W. Wormell: Currents carried by x>oint-dis- 
charges beneath thunderclouds and showers. Upward 
currents were found generally greater than downward 
currents. The maximum value attained during a 
shower by the discharge current from the single x^eiat'j 
which was at a height of about 8 inotros, was fre¬ 
quently between 1 and 10 mioroamp. TJio net 
quantity of positive electricity <hscharged during a 
shower was commonly of the order 10 "- coulomb. 
The total net transfer of positive electricity from the 
point durmg 8 months was 0*173 coulomb, the 
quantities x^^ssing uxJward and downward being 
0*255 coulomb and 0 OSg coulomb resxJoctively. The 
transfer of electricity observed is thus ox^posite in 
direction to the normal ionisation, current of fine 
weather, and also to the convection current carried 
by precipitation. In the case of several showers, the 
phenomena observed consisted of a downward current 
as the cloud approached, a large upward current 
beneath the centre of the shower, and a downward 
current towards the end of the shower. The distri¬ 
bution of electric field below the cloud suggests that 
m these cases the cumulo-nimbus cloud was biX)olar, 
with upper charge positive, and lower charge negative. 

A. M. Taylor and E K. Rideal; The effective 
moment of the sulphur comx^lex. The absorption 
spectrum of sulphur has been examined in the infra¬ 
red between Ig and 14/x. The chief maxima occur 
at 7 * 7/4 and 11 * 9 / 4 , and the form of curve is the 
same for rhombic, prismatic, liquid and plastic 
varieties, the maxima bemg very little shifted from 
one modification to another. The depth of the 
absorption band at 11 9/4 is somewhat remarkable, in 
view of the absence of charged 10 ns in the element. 
The ‘ effective charge ’ on the vibrating particles m 
sulphur IS about 0*7 electron, indicating an inter¬ 
atomic linkage which approximates to one of hetero- 



July 16 , 1927 ] 


2^ATUBE 


103 


polar character. Assuming the grouj) S 2 to have an 
electric moment, a structure is suggested for the 
larger group Sig, and the electric moment of the 
group S 2 IS calculated. The value agrees with that 
determined from the infra-red spectrum. 

(To he continued,) 

Pabis. 

Academy of Sciences, June 7 —Ch. Deperet. An 
attempt at the Pliocene history of the Seme basin — 
Edouard Imbeaux : The great xArtesian basms of 
Russia m Europe.—Leon W. Cohen: The non¬ 
equivalence of the defimtions of dimensions of Monger 
and Urysohn —Gr. Fichtenholz : Suites of harmonic 
functions.—Henri Chretien : Panoramic kinemato- 
graphy by means of ordmary apparatus.—R. de Malle- 
mann . The general molecular theory of rotatory 
power —P. Bonet-Maury : The vaporisation of polon¬ 
ium. The poloniiun preparation is earned on a ribbon 
of mckeh the latter being heated electrically to a 
kno’s^^m temperature. Just above this is placed a 
copper vessel contauimg liquid air and the volatilised 
polonium is completely deposited on this cooled sur¬ 
face. This apparatus has been used to determine the 
law according to which the volatilised atoms of 
polonium are distributed in space when the heating 
is carried out in a vacuum —F Blondel The struc¬ 
ture of the ensemble of the south-east of French 
Indo-Chma. 

Bbussels. 

Royal Academy of Belgium, Jan. 8 —Octave 
Dony and Francis Meunier: The electrolysis of 
the insoluble compormds of the alkaline earths 
and, m particular, of barium carbonate. A com¬ 
parative study of the conditions of electrolysis of 
barium carbonate m suspension in a solution of chlor¬ 
ate or perchlorate of the same metal, m the case where 
the two electrodes are separated by a diaphragm 
(Siemens and Halske method), and in the ease where 
the use of a diaphragm is replaced by that of a mercury 
cathode. The conditions of yield are foimd to be 
more favourable in the latter method.—Th. De 
Donder : The extremals described by electrons and 
electrified particles.—F. Dacos : The specific inductive 
power of phosphorescent substances. Experiments 
are described showing that for a series of preparations 
of calcium sulphide containmg an increasing propor¬ 
tion of impurity (bismuth) the specific inductive 
capacity of the various substances as well as the 
intensity of the light emitted by the phosphorescence 
follow an analogous law. It has also been shown that 
the dielectric constant of a phosphorescent substance 
remains invariable whatever the illumination to which 
it may be submitted.—^E. Dahy: A birational 
involutive transformation of the plane —^M. Barzin 
and A. Errera: The logic of M. Brouwer.—^R. Moeris : 
Some experiments on the electrodeless discharge with 
maintained waves. 

Feb. 5. — Th, De Donder: Extremals described 
by electrons and electrified jiarticles. (Second 
communication.)—P. Swings : The quasi-elliptic 
orbits, Riemann potentials, and central forces. 

Geneva. 

Society of Physics a|id Natural History, May 5.— 
L. Reverdin • Study of the fauna of the station of 
Sumpf (Zoug), bronze age The author has identified 
298 bony remains belonging to 11 species in addition 
iB man, amongst which he gives a description of ox, 
sheep, and dog, the last represented by two kinds, the 
dog of the bronze period and that of the peat period. 
The fauna corresponds with that of Alpenquai, at 
Zurich —R. Chodat: Two new algae in the flora of 
the Lake of Geneva. The author has observed in 
the water of the lake in large quantities a new species 
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of Pandorina and a new Erueigema, not before noted 
in spite of twenty-five years of careful research It 
IS a rare case of epidemic stocking in a lake basin ui 
floral equilibrium.—H. Lagotala Contribution to the 
study of the ancient strands of the Mediterranean. 
A strand 8 or 9 metres high is visible at Cavalaire 
(Var., France). It is marked by holes due to molluscs 
and corresponds well to the lines of strands pointed 
out by Deperet, Caziot, and others 

Washington 

National Academy of Sciences (Proc., Vol. 13, Ho. 4, 
April) —^J L. Walsh . On the expansion of harmonic 
functions in terms of harmonic pol^momials.—^B. P. 
Gerasimovic : On the correction to Saha’s formula 
for small deviations from thermodynamic equilibrium® 
The applications of ionisation theories m astrophysics 
assume that the layers m which spectral lines arise 
are in thermodynamic equilibrium This can give 
only approximate results. The correction for small 
deviations from equilibrium is calculated. For the 
sun, it IS nearly unity because the ‘ boundary ’ tem¬ 
perature (Schwarzschild) does not differ from the 
temperature measured spectrophotometrically , for 
some of the stars showing emission lines it may be 
of importance.—^Worth H. Rodebush : Chemical con¬ 
stants and absolute entropy. Using the specific heats 
at low temxieratures, the vapour pressures at low 
temperatures, and the specific heats of the liquid 
metals, the entropies of potassimn and sodium vapours 
at 298° K and 1 atmosphere are found to be 38 2 and 
36 7 respectively. These values suggest thatthe thermo¬ 
dynamic probability of a system is a definite number 
and justifies the concept of absolute entropy.— 
Richard C. Tolman, Don M. Yost, and Roscoe G- 
Dickinson On chemical activation by collisions. In 
discussmg activation by molecular collisions, the 
amount of energy available is generally only slightly 
in excess of that required for activation. This entails 
the unhkely effect that practically all the energy after 
a collision passes into one of the colliding structures. 
Further, the h 3 q)othesis leads to very large values for 
the de-activational diameters, and also to the use of 
different diameters for activational and de-activational 
collisions.—^Alfred C. Robertson : A case of negative 
catalysis in a homogeneous system. Vanadic acid 
(ammonium vanadate + acetic acid) greatly diminishes 
the rate of decomposition of hydrogen peroxide by 
potassium dichromate. It is suggested that the in¬ 
termediate perchromic acid is converted into the less 
reactive pervanadic acid, thereby decreasing the 
total rate of decomposition.—T. H. Gronwall : On 
the determination of the apparent diameters of the 
10 ns in the Debye-Huckel theory of strong electrolytes. 
—Joseph W. Ellis : Hew infra-red absorption bands 
of methane. Five new bands at and between X 1 T 5 /t 
and XI-80/4 were observed. Certain bands at and 
between XI *15 /m and X7-67 /4 seem to be associated 
with the C-H linkage. — Ernest O. Lawrence and 
J, W. Beams • On tlie nature of light. By passing 
light from a zinc spark gap through a Hicol prism, a 
double Kerr cell consisting of two sets of parallel 
brass plates in carbon disulphide and oriented at 
right angles to each other and at 45° with respect 
to the electric vector of the polarised light, and finally 
through another Hicol prism ‘ crossed ’ with respect 
to the first, it was possible to obtain short ‘ segment ’ 
of light of variable length. The effect of these pulses 
was measured by a potassium photo-cell. Such seg¬ 
ments might include fractions of light quanta, which 
would be unable to eject an electron photo-electric- 
ally ; also, the time taken by the * segment ’ to 
pass over an electron might be less than the time 
required to eject an electron. Thus, the photo¬ 
electric current would be small or zero. The results 
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show that light quanta, as generally understood, are 
less than 3 cm long, and that an electron absorbs a 
light qiiantmn in less than 10~^° sec —L. A. Sommer : 
Bands in the extreme ultra-violet spectrum of a helium 
discharge. Lyman’s so-called line at X600 3^0*6 
appears to be a band corresponding to a transition 
in the helium molecule.—^W. N Birchby . 
TOnte-hght interference fringes with a thick glass 
plate in one path (Part 2).—G W. Stewart and 
Boger M. Morrow • Molecular space array in liquid 
primary normal alcohols • the cybotactic state The 
X-ray circular diffraction haloes in these alcohols 
show that one distance observed increases by approxi¬ 
mately 1*54A.U. with each CHg group added to the 
chain, while another distance, varying from 4*6 A U. 
for lauryl to 3 8 A XJ. for methyl, seems to be due to 
the separation of the molecules perpendicular to the 
chain The results indicate a space array permitting 
of molecular mobility in the liquid which is termed 
‘ cybotaxis,’—Carl Barus . Pinhole probe measure¬ 
ments with massive cylindrical air columns.—Jared 
ICirtland Morse : Atomic lattices and atomic dimen¬ 
sions Models of cubic and hexagonal lattices can be 
built up using a modified cubic atom concept, and 
possible atomic radii are calculated. One striking 
result IS that the atomic radius of the carbon atom 
in diamond is 0*77 A U. while in graphite it is 0-75 
A.U., and both lattices consists of cubes having one 
comer in common.—Paul S. Epstein . The magnetic 
dipole in undulatory mechanics.—^R. A. Brink and 
C. B. Burnham : Nucleus and cytoplasm in relation 
to differential pollen-tube growth. ‘ Sugary ’ maize 
plants bear a lower proportion of ‘ waxy ’ seeds than 
plants carrying the dominant ‘ non-sugary ’ factor. 
Becogmsmg two stages of growth m the pollen;tube, 
dependent resiiectively on (1) the food reserves of 
the pollen gram, and (2) on food materials supplied 
by the tissues of the pistil, a differential rate of 
growth is found m the fii’st stage —J. T. Buchholz 
and A. F. Blakeslee : Abnormalities in pollen-tubo 
growth in Datura due to the gene ‘ tricarpel.’ Many 
of the^ pollen-tubes from pollen carrying the ‘ tri- 
carpel ’ gene burst at their tips and the protoplasm 
is extruded, leadmg to a deficiency in ‘ tncarpel ’ 
individuals in crosses.—^M. Demerec : Magenta-alpha 
a third frec|uently mutating character in Drosophila 
virilis .—-Dontcho Kdstoff: Pollen-tube growth in 
Lythrum sahcana. Pollen-tube growth in fertile 
pollinations is accelerated in the later stages in con- 
tr;^t with that occurring in unfertile pollinations.— 
William Hovgaard : Bending of a quasi-ellipsoidal 
shell with special reference to rigid airships. Two 
deformations other than simple bending are involved ; 
(a) a downward movement of the framework due to 
shearing deflexions of the whole ship ; (&) a deforma¬ 
tion of the transverse frames due to unequal loadmg, 
——H. Walter Leavitt and John W. Go wen : Influence 
of iron content on mortar strength. The tensile 
strength of mortar^ (after both 7-day and 28-day 
periods) mcreases with increasing iron content in the 
sand used ; compressional strength is unafiected. 


Biary of Societies. 

SATURDAY, July 16 . 

Instiwtiw of Municipal an© County Engineehs (Eastern District 
Meeting) (at Guddliall, Cambridge), at 2. 

TUESDAY, July 19. 

Eoyal Society of Medicine, at 5 3Q.—General Meeting 
SATURDAY, July 23. 

(ill Physiological Laboratory, University, Edin- 

CONGRESS. 

July 19 to 22. 

f amsH Medical Association (at Bdinbiirgli). 

19-, at 8 p M.—Sir Robert Philip: Presidential Address. 
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Wednmlay, July 20 (in McEwan Hall), at 8 r m —Lister Centenary 
Celebration, presided ovei by the Earl of Balfonr, and addresses bj 
Sir W Watson Cheyne, Bart , Proi Tiillier, Prof H Cushing, and 
Dr J Stewart. 

IVeclneaday, July 20 —Discussion * The Results ot Insulin Theiapy in 
Diabetes Meihtus —Discussion Tuberculosis ol the Kidney —W 
Bankm The Treatment ol Acute Osteomyelitis by Fiimaiy Diaphy- 
sectomy,—Discussion The Relation of Pregnancy to Qemnal Diseases 
—Discussion Growth in its Pathological Relations —Discussion 
Clinical Methods of Administration and Therapeutic Uses of Oxygen 
—Prof J A. Gunn Expectorants —Discussion Acute Pneumonia 
in Early Childhood —Discussion Chronic Sepsis as a Cause of Mental 
Disorder —Discussion The Tics and Allied Conditions —Discussion . 
Optic Neuritis —JDiscussion Neurological and Mechanical Factors 
underlying Immobility ot the Vocal Cords , their Diagnosis, Prognosis, 
and Principles of Treatment —N Patterson . Some Diseases Aflectmg 
the Thyro-glossal Tract —Dr D H Ballon : The Study ot Broncho¬ 
pulmonary and Pleural Lesions by the Bronchoscopic Method with 
the Aid of Iodised Oil (Lipiodol) —Discussion Should all Public 
Health Administration—Municipal, School, Factory, etc —be con¬ 
centrated under a Single Department, and the Immediate Control m 
each Executive Area be vested in a Single Individual v—Discussions * 
Amiebic Dysentery, Some Problems ot Malaria Prophylaxis-Dis- 
cussions . X-Rays in the Diagnosis ot Intrathoracic Growth, X-Rays 
and Radium m the Treatment of Carcinoma of the Breast 

TJnhit>day, July 21 —Discussion' The Treatment of Acute Lobar Pneu¬ 
monia —Dr. D H Ballon . The Value of the Bronchoscopic injection 
of Lipiodol in the Diagnosis and Treatment of Tubmculosis, Lung 
Abscess, ami Bronchiectasis —The Place of Surgniy m the Treatment 
of Toxic Goitie —Sir Almioth E Wiight The Rational Tieatment of 
Iiitected Wounds — Discussion The Hygiene of Menstruation in 
Adolescents —Discussion Immunity -Discussion . The Tlunapeutie 
Uses ot Calcium Halts —Discussion Acute Intestinal Obstiuction in 
Infancy and Childhood. — Discussion Epidemic Encephalitis — 
Miss I. C Mann • Some Aspects o! the Compaiatno Develop¬ 
ment of the Retina - Sir W T Lister Horae Points m Con¬ 
nexion with Detachment of the Retina — W 0. Houter Spon¬ 
taneous Reattachment of Detached Retina-Sir Arnold Lawson 
Value of Antiseptics m Modern Ophthalmic Surgery —F. H Diggle 
Relationship between Lacrymal Obstruction and Nasal Disease — 
H M Traquair Incidence of Tobacco Amblyopia m Edinburgh and 
District.—A H H Sinclair Remarks on Intracapsular Bxtiaction 
ot Cataract, and Demonstration—Discussion: Otoscleiosis.—Dr. 8 
Young . Radiography m Mastoid Disease —Dr. A. J Wright To what 
Extent does the Removal of Tonsils and Adenoids prevent Ear Disease 
—Discussion What Duties has the Htate m Relation to the Nation’s 
Food Supply regarding Research, Instruction of I’arents, Maintenance 
of Supplies, and Cooking Facilities?—Di W E Cookis Sir Thomas 
Oliver and Prof S McDonald Pulmonary Asbestosis—Discussion. The 
Structure and Function oftheHpleen —Prof. P T. Ileirmg . The i'ineal 
Gland—Prof. D M Lyon and Dr W Robson Oystmuna,—Dr. J, C 
Braimvidl. Form of the Pulse Wave —Prof J. A MaoWilliam and Prof 
G. H Melvin • Optimal Rhythm in the Mammalian Heart and the Action 
of the Cardiac Nerves —Dr 0. Reid : The Mochamsm of Voluntary Mus 
cular Fatigue.-Pi of. If E Roaf The Quantitative Measurement of 
Defects la Colour Vision —Prof. B. A, McHwmey . Htruoiiiro and 
Movements oi the Cardia —Discussion * The Inlluonce ol liifiernal 
Secretions on Hex Chanictors —Discussion . Immunity —Discussion . 
The Uses and limitations of Ultra-Violet Radiations in Dermatology, 
—Dr H C G.Hemon The Value of Krysolgan m Lupus FiytUematosus. 
—Dr. G B Dowling * The Treatment of Tinea Caiiitis witli Tlialhum 
Acetate —Discussions. Alcohol and the Motorist.—The 'roachiug of 
Fmensic Medicine 

Ftithty, July 22—Discussion The Pathology and Treatment of l^ei- 
melons Ameniia —Di A. Blackhall-Morison Coronary Angina 
Pectoris —Discussion Chrome Appendicitis. — A. McLennan' 
Bums—Dr, F A. E Crew: The Ellcct upon the Hex Ratio 
of Conception Early and Late in Relation to the (Estrous Cycle 
of the Rat—Dr D. A. Miller. Failed Forceps Cases.— Dr D. 
Dougal: The Clinical Features of Ectopic Pregnancy — Dr. B, 
Solomons ‘ Home Points m the Technique ot the Low Hegment 
C<osarean Operation.—Prof. W. F. Shaw: Uterine Fibroids after the 
Menopause —Discussion: Aspects and Problems of Comparative 
Medicine;;—Discussion ; The Action and Uses of Ovarian Extracts — 
Discussion Therapeutic Modification of the Diet in Infancy; what 
can be achieved by it?—Discussion: Points in the Lunacy Com¬ 
mission (England) Report—(a) Are the existing safeguards against 
wrongful detention adequate? (b) How far is judicial intervention 
necessary m the process of certification ? (e) What additional facilities 
are required for early treatment ’—Discussion : Oheimcal Changes 
accompanying Muscular Activity —Prof J. Mellaiiby * Bile as the 
Alimentary Stimulus for PanCreatic Secretion:—Prof. J Tait: Natural 
Anest of Haemorrhage from a Wound.—Dr. H. W Davies and Prof. B. A. 
MeSwmey Circulation Rate.—Prof. R. J. S MoDowall. Physiological 
Considerations m High Blood Pressure.—Dr C R. Harington: The 
Constitution of Thyroxine.—Discussion : Hivmolysis.—Discussion • 
Aspects and Problems of Comparative Medicine.—Discussions * Radio¬ 
logy and Diagnosis of Intrathoracic Tuberculosis irom the Point of 
View of Specialist and Practitioner, Pathology of the Tuberculosis of 
Childhood and its Bearing on Clinical t^ork, Interrelation of Physician 
and Surgeon m Regard to Non-pulmonary Tuberculosis —Discussion ; 
The Value of Routine Examination of the Cerebro-spmal Fluid with 
Regard to (a) More Accurate Knowledge, (J)) Prognosis, (c) Treatment. 
—Discussions . The Employment of * Polar-Body ’ Developing Htiams 
of the Gonococcus in the Treatment of Gonococcal Infection; The 
Place of Bismuth m the Treatment of Syphilis —Discussion; The 
Histone Evolution of Disease —Dr G M, Cullen: Woild Epidemics and 
their Relationship in Cause and Effect to Social Conditions —Miss M. 
C. Buer: The Effect of Early Industrialism upon the Health of the 
Community—Prof. A. J Clark: The Historical Aspects of Quackery.— 
Prof. W. J. Billing. The Methods of Introduction of Drugs.—Discus¬ 
sion • The Future Relationship of Mnmcipahties to the Voluntary 
Hospitals of this Country. 



NATURE 


106 



SATURDAY, JULY 23, 1927. 


CONTENTS. 


PAGE 


Education and Science ...... 

A Complete Catalogue of Scientific Periodicals . 
Physiological Genetics. By Prof. J. S. Huxley 
Ectoplasmic Matter. By W. W. L. . 

Lorentz’s Theoretical Physics By G. H. L. . 

Our Bookshelf ....... 

Letters to the Editor: 

Experiments on Sex in Rust Fungi—H 

Craigie. 

Eigenvalues and Whittaker's Function —Prof, 
A S Eddington, F.R.S. 

Use of Carbon Dioxide in a Mercury Interrupter. 

—^Prof. G. R. Paranjpe and H. D. Tendulkar • 
Biological Fact and Theory.—Prof. Charles 

Walker. 

On X-ray Diffraction Patterns from Liquids and 
Colloidal Gels —George L. Clark . 

Potentials during the Solar Eclipse —Prof. E. A. 

Owen and H. I. Jones. 

Senes in the First Spark Spectrum of Tin — 
Prof. A. L. Narayan and K. R. Rao 
The Leeds Meeting of the British Association Local 

Arrangements . 

Science and Industry in Italy ..... 
Excavations at Ur of the Chaldees, 1926 - 1927 . By 

C. Leonard Woolley. 

Obituary ......... 

News and Views ....... 

Our Astronomical Column. 

Research Items. 

The Lister Institute ....... 

The Spacing of Young Trees. 

Properties of Nickel- and Nickel-Chrome Steels« 

The Supply of Information. 

University and Educational Intelligence . 

Calendar of Discovery and Invention 

Societies and Academies ...... 

Official Publications Received . ... 

Diary of Societies . .. 


105 

107 

109 

111 

112 

113 


116 

117 

117 

118 

119 

120 

120 

121 

122 

124 

125 

126 

130 

131 

133 

134 

134 

135 

135 

136 

137 
140 
140 


EdUo7'ial and Publishing Offices * 

MACMILLAN ^ CO., LTD,, 

ST. MARTIN'S STREET, LONDON, W.C.2. 

Editorial communications should be addressed to the Editor. 
Advertisements and business letters to the Publishers. 

Telephone Number: GERRARD 8830. 
Telegraphic Address: PHUSIS, WESTRAND, LONDON. 

No. 3012, VoL. 120] 


Education and Science. 


T he begiiinmgs of edncatioii have not hitherto 
seemed very relevant to the interests of 
scientific men They have been anxious to make 
good the place of science in all the important later 
stages of education, not merely for professional 
training, but also as an essential part of any wide, 
civilised perspective appropriate to our time. They 
have ofiered their own contribution of method, 
in the heuristic form, as a valuable and typical 
educative experience. But whilst their professional 
demands have been more or less satisfied, the 
cultural assimilation of science makes slow progress. 
It is still treated as an alternative to the humamties. 
It still appears to many educated people as a form 
of specialism irrelevant to general education. 

Perhaps it is the belated and limited introduction 
of science which perpetuates this disjunctive view 
and prevents the true value of science for liberal 
education from being seen. If it is thus made to 
appear as a new and separate beginning in know¬ 
ledge, leading away into a special field, it can 
scarcely do otherwise than disconnect this field, 
and the limited number who enter it, from the 
general body of future educated opinion which stays 
outside and indifferent. 

If, however, the world of science is only the 
common world greatly enlarged and much more 
adequately known, and if its methods are the 
methods by which such more adequate knowledge 
is achieved, then guidance to some understanding 
of this would clearly need to be recognised as a 
major aim for any humane education. If that 
aim were defeated by any late and separate 
beginning in science, that would he a serious 
limitation, not.of the educative value of science, 
left unused, but of the prevailing order and method 
of education which kept it so. It would then be 
necessary to trace the disjunction between science 
and the common world hack to its source in the 
current educational process and to seek to remedy it 
there. The earliest stages would thus become very 
important and the question would arise whether 
they could not be so ordered from the begin¬ 
ning that this false disjunction could never arise 
at all. 

Specialisation would come at its due late time, 
as now, for those whose interest led them to it, but 
it would be continuous with a liberal general 
education which aimed at makmg some representa¬ 
tive sense of the scope, aims, and methods of 
scientific knowledge a common possession for all. 

It is this representativeness that would be aimed 
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at, graded from the first beginnings of concrete 
knowledge in the common world to its t37pical 
highly developed and organised forms. The value 
of science for education would then lie in the 
continuity of its character and history being made 
available for a parallel continuity of development in 
knowledge of the child. The approved method of 
starting science learning at some rudimentary con¬ 
crete beginning, at whatever age it is begun, which 
can easily be made to seem highly artificial, would 
receive its natural meaning if it set out from the 
age where the simplest kmd of direct knowledge- 
learning actually began. 

We should thus be proposing not another fixed 
programme or schedule, but a difficult and important 
problem in liberal education. It would become a 
matter for careful and scientific study what was the 
best manner and sequence of procedure, in order to 
preserve the continuity of method and perspective 
at which we should aim. We should have a 
valuable initial advantage over formal subject- 
knowledge and subject-teaching because we should 
be working with a powerful native educative 
interest in the child, but it would be a part of our 
problem, and a very central one, to preserve this 
interest and to carry it on. 

The first direct knowledge-learning from which 
we should start would thus be that which emanates 
from the child itself, spontaneously and usually 
actively. Most normal children of, let us say, 4-5 
years of age show a lively, inquiring curiosity in 
the world around them, and want to know how 
things work, what they are, how they are made. 
Their curiosity seeks knowledge and takes pleasure 
in finding it. 'We should be endeavouring so to 
guide, reinforce, and develop this curiosity of the 
normal child in the world around him that it could 
pass continuously by its own activity into the same 
interest, informed and organised, in the world—^not 
different but greater—of science. 

We should, of course, not eissume that this could be 
done, but should be content with not laying down 
in advance that it could not be done. A critical 
examination of all the avoidable ways of preventing, 
restricting, discouragiDg, misdirecting, or confusing 
the advance of knowledge, familiar to us in the 
history of knowledge of the race, but not all and 
always avoided in that of the individual, would show 
the evidence against us to be at least inconclusive. 
It would be possible that the interlocking quality 
of the older system of formal knowledge, formal 
teaching, and enforced receptivity gave rise to what 
evidence there wm; and whilst this system would 
have to contmne in some partly mitigated form so 
No. 3012, Von. 120] 


long as we knew no other way, it would be important 
to try any way in which we might conceivably 
learn better. To endeavour to establish a high 
road from natural curiosity to representative 
scientific knowledge would at any rate be to test 
one possible way. 

In the meantime we should have this initial 
interest in the child to work upon, to stimulate 
and encourage, to refer to active, direct inquiry, 
to provide with graduated experience of the rela¬ 
tion between such inquiry and discovery, and to 
carry on to a more and more developed sense of 
the terms on which knowledge could be gained, 
tested, and enlarged in an enlarging world 

This would then make a formidable problem for 
highly skilled research. It would, of course, only be 
a part of the problem of progressive education, 
since for the point of view here adopted, scientific 
knowledge is far from being the only kind of know¬ 
ledge, or knowledge the only aim of education. 
Thus, for example, taking knowledge alone, a 
historical perspective upon science itself, and this 
in turn set in some just proportion in a larger 
historical whole, would clearly be a like condition 
and eventual aim for the process of scientific educa¬ 
tion itself. But there would be reason for sug¬ 
gesting that the scientific way would bo the first, 
easiest, and most natural way of beginning educa¬ 
tion and establishing some foundation of direct 
experienced knowledge and its way of increase, 
for later indirect knowledge to be built upon. 

That would be in full accord of principle 
with the recent trend of enlightened educational 
theory, which, coming more and more under the 
influence of psychological knowledge, itself advan¬ 
cing, aims at grading the processes of education from 
the start so that they should flow easily and natur¬ 
ally out of. the child’s development. In practical 
progress it has inevitably remained conditioned by 
the powerful tradition which it has songht to change 
but within which it has had to work; and its scope 
has thus been rather to liberalise old methods and 
subjects and gradually to bring them closer to the 
child, than to consider any more radical possi¬ 
bilities of theory. For the further advance of 
education, however, it is necessary that these more 
radical possibilities should be fully worked out, 
and, according to their promise, practically tested. 

Given now the aim of adaptive grading and 
psychological integration, and given also the in¬ 
herent limits of a vast deal of traditional know¬ 
ledge which can only be communicated verbally 
and by methods more or less unrelated ^and 
arbitrary, it is a crucial problem for psyWo- 
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logical education whether there is no other know¬ 
ledge, which can be developed first, from natural 
roots; and carried on continuously by the same 
methods to a high integration, as a pattern and 
framework of what knowledge can be. The natural 
continuity of science provides a possible solution 
alike for a first beginning of education in know¬ 
ledge and for its organic development later 

To make this solution actual, however, there is 
needed practical research of a high order, funda¬ 
mental in character, by many investigators, bringing 
wide resources and high quahfications to bear. But 
if education is important, research in it is import¬ 
ant, and its pre-conditions must be fulfilled. We 
must assume that education may technically only 
be at its beginnings in order to look for defimte ways 
of verifying this and to press for adequate and 
multiple research. 

Some interesting commencements have been 
made in recent years, though still somewhat 
entangled in general programmes of practical 
education. Thus the Maison des Petits attached to 
the Institut Rousseau at Geneva, and the Walden 
School in New York, may be instanced. Perhaps 
more directly relevant is the Malting House School 
at Cambridge which specially aims at exploring the 
educative use of introductory science from the out¬ 
set of education. During three years, the response 
of children of 4-7 years of age under free conditions 
to opportunity and stimulus for the direct discovery 
of many kinds of natural knowledge—mechanical, 
physical, biological—has been observed and studied. 
As, however, this remains an unseparated element 
in the general plan of humane education of the 
school, and the number of children is small, any 
encouraging results obtained can so far only be 
suggestive. A recent prominent advertisement of 
this school has set very high standards for a more 
specific investigation in the same field, and the 
result should prove significant, but since scientific 
work is nothing if not cumulative, it must eventually 
be judged less by what it does than by what it 
begins. What is important, therefore, is continu¬ 
ance, and a sustained movement of similar work. 
The simple, obvious prmciple on which the research 
attitude is based, that facts are only as unalterable 
as all the conditions on which they depend, and 
beliefs only as vahd as all the assumptions on which 
they rest, is as applicable to education as to engin¬ 
eering. It should become as much a commonplace 
in the former as in the latter field that no a priori 
assumptions, but only the quality, extent, and co¬ 
ordination of actual research done, can deternime 
how much progress is—or is not—^possible. 
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A Complete Catalogue of Scientific 
Periodicals. 

A World List of Scientific Periodicals published in 
the Years 1900-1021. Vol. 2 * Abbreviated 
Titles and Locations of Sets. Pp. xii-1-344. 
(London : Oxford University Press, 1927.) 45^. 
net. 

HIS second volume of the World List of 
Scientific Periodicals ’’ contains the ab¬ 
breviations proposed for the titles of the 24,028 
periodicals the full titles of which were given in 
the first volume, a notice of which appeared iu 
Nattjbe of Sept 19, 1925, p. 419. There is a 
supplement containing 658 further titles as to 
which information has been received smce the 
publication of Vol. 1. There is also a hst of 
abbreviations proposed for the titles of the reports 
of some 140 international congresses. 

The titles in the previous volume were numbered. 
In this volume the same numbers appear, followed 
by the proposed abbreviations. We think, how¬ 
ever, that the reader will find, in most cases, that 
the abbreviations are full enough to make it 
unnecessary to refer to Vol. 1. Thus the meaning 
of such an abbreviation as “ Bull. Soc. Sci. Nat 
Phys., Montpellier,’^ would appear fairly obvious, 
though, if the reader should wish to quote the 
exact wording of the title, he would do well to make 
certain by looking at Vol. 1, for it is explained that 
such an abbreviation as ‘ Sci.’ may mean science, 
sciences, or scientific, while ' Bl.’ may stand for 
Blatt or Blatter. 

For the convenience of those who may wish to 
make a card catalogue, the volume is printed on 
one side only of the paper, so that it can be cut up 
and pasted on cards 

The outstanding feature of this volume, and that 
for which British science will be most grateful, is 
the information showing the libraries in which a 
periodical can be consulted. Those who possess 
this volume need not fear to be told by a librarian 
that the journal they wish to consult is not in his 
library, for they will know beforehand which 
library to visit. The libraries which have furnished 
lists of the periodicals on their shelves are in the 
cities of Aberdeen, Aberystwyth, Birmingham, 
Bristol, Cambridge, Cardifi, Dublin, Dundee, 
Edinburgh, Glasgow, Leeds, Liverpool, London, 
Manchester, Nottingham, Newcastle, Oxford, 
Rothamsted, St. Andrews, Sheffield, and Swansea. 
In London 27 libraries have given full information 
as to the scientific periodicals they possess, in 
Cambridge 27 libraries, in Edinburgh 21, in Oxford 
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19, in Glasgow 9, in Manchester 7, and m Birming¬ 
ham and Sheffield 6 each. Altogether there are 
112 libraries in the list, and against every periodical 
in the “ World List ” there is a note showing in 
which, if any, of these libraries it is available. 

It may happen that in some library the series 
of a particular periodical is mcomplete. In the 

World List ” an attempt is made to give full 
information as to gaps in the sets. Knowledge that 
volumes are missing from a series in a library is 
not only valuable to those who use that library, 
but also will remind the custodians of the institu¬ 
tion that these missing volumes should be supplied 
as soon as possible. 

While it is satisfactory to note the large number 
of periodicals that are to be found in one or other 
of the British hbraries, there remain very many 
which, according to this hst, cannot be consulted 
in Great Britain. It would be worth while to make 
a close study of the entries to see whether some of 
these missing journals might not take the place of 
others of which there may be an unnecessary 
number of copies. 

The origin of the World List of Scientific 
Periodicals ’’ was explained in the notice of the 
first volume. At the suggestion of Sir Sidney F. 
Harmer, until recently Director of the Natural 
History Departments of the British Museum, and 
Dr. P. Chalmers Mitchell, secretary to the Zoological 
Society, the Conjoint Board of Scientific Societies 
appointed as a Committee Sir Sidney Harmer, 
Mr. F. W. Clifford, Sir Biohard Gregory, Dr. P. 
Chalmers Mitchell, Dr. A W. Pollard, and Prof. 
W. W. Watts to consider the possibility of pre¬ 
paring a list of the chief scientific periodicals, with 
an indication of the libraries in which they might 
be consulted. This Committee decided to index 
scientific periodicals in existence from Jan. 1, 1900. 
Details as to the sets of these periodicals before 
1900 may also be given. It was soon found that 
the cost of preparation and publication of a work 
of this magnitude could not be covered by sub- 
goriptions and sales. Help was given by Sir Robert 
Hadfield, Mr. Robert Mond, and the trustees of the 
Ckrnegie United Kingdom Trust. 

In 1923 the Conjoint Board came to an end, but 
it had previously entrusted the “ World Listto 
Sir Arthur Schuster, Mr. Robert Mond, and Dr. 
P, Chalmers Mitchell, who formed a company 
limited by guarantee to complete, own, and conduct 
tihe World list of Scientific Periodicals.” This 
company was incorporated with a council of 
management consisting of Dr. P. Chalmers Mitchell 
(chafemaiiL Sir A. Schuster, and Mr. E. Mond. 
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Miss Joan E. Procter became secretary. The work 
of the council is voluntary, and by the articles of 
association no benefit can be distributed to the 
members of the company. The company holds the 
copjmght of the “ World List ” and, at a future 
date, if funds should permit, it will arrange for the 
issue of reprints and supplements It is also 
provided in the memorandum of association that 
if some stronger body were willing to take over the 
duties and responsibilities of the company, then 
any surplus funds which may have accrued should 
he handed over to some other institution or 
institutions the objects whereof shall he certified 
by the President of the Royal Society of London 
for the time being to tend to the advancement of 
science ” It is therefore quite clear that any one 
wishing to advance the interests of scientific 
research by helping to make its published results 
accessible, may contribute to the funds of this 
company, confident that his money will not be 
used otherwise than in the interests of science. 

Much skill and an enormous amount of labour 
have been required in collecting and arranging the 
titles of 25,000 periodicals, preparing abbreviations, 
and indicating where the periodicals may be found. 

The trustees of the British Museum, on the 
recommendation of Dr. Pollard, then Keeper of 
Printed Books at the Museum, supported by Sir 
Frederic Kenyon, Director and Principal Librarian 
at the Museum, allowed the compilation of the list 
to be undertaken by the staff of the Museum as 
part of their official duties. 

The co-operation of the librarians of a large 
number of libraries m the United Kingdom has 
made it possible to state the libraries, if any, in 
which each periodical is to be found. 

The original editor of the '' World List ” was 
Dr. A. W. Pollard, who was assisted by Mr. W. A. 
Smith. Mr. Smith, with advice from Dr. Pollard 
and Dr. P. Chalmers Mitchell, has undertaken the 
chief burden of editing this second volume 
Among difi&cult problems with which the editors 
have had to deal were those arising from changes 
in the titles of periodicals. In the reports from the 
various libraries there was found a want of agree¬ 
ment as to the date on which a change of title had 
taken place. Much labour was required before these 
dates could be fixed. The problem was not confined 
to changes of title during the period 1900-1921 
covered by the “World List,” for libraries pos¬ 
sessing sets of periodicals which started before 1900 
and continued beyond that date, were allowed to 
give details of earlier years. It has therefore been 
necessary to decide as to the identity of a periodical 
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under the different names it has borne during its 
existence 

The date at which a periodical ceased to exist 
has been denoted by an asterisk. The editors 
found that very few library catalogues give 
accurate information on this point. They have 
taken great pams to discover the exact date of the 
' death ’ of ail periodicals which have ceased publi¬ 
cation to be found in hbraries in Great Britain, but 
they are not able to guarantee that the information 
on this point regarding periodicals of which no set 
is preserved in the country is always correct. 

Much importance attaches to the choice of the 
abbreviations, for these are intended to be used by 
authors m referring to articles in the journals. 
The rule that the order of the words on the title- 
page of a journal should be followed in the 
abbreviation has been adopted. Thus the Journal 
of the Chemical Society of London is abbreviated 

J. Chem. Soc. Lond ” and not '' Chem. Soc J.” 
It IS true that this method separates the different 
publications [Proceedings^ Reports, Transactions) 
of the same Society, but it makes it much easier 
for the reader to reconstruct the full title. It is 
greatly to be hoped, for the sake of uniformity, 
that the abbreviations used in the “ World List ” 
will be accepted as the standard of general practice. 

The place of imprint is omitted except when 
needed to distinguish periodicals with the same 
title ; but when the abbreviated form would leave 
the language of the original uncertain, the imprint 
is added for all except the best-known language of 
those between which confusion could arise, the 
order of familiarity being fixed as English, French, 
German, Italian, or Spanish. This strikes one as a 
rather curious rule. We think it would have been 
better to give the town of pubhcation in all cases 
except those in which that town is mentioned in 
the title. 

One cannot help asking whether it is really 
necessary that there should be so many periodicals 
dealing with science. Perhaps the publication of 
this hst may suggest that some of these journals 
might amalgamate and so lessen the number which 
the scientific worker may be called upon to consult. 

The two volumes of the “ World List ’’ will be 
of very great value not only to librarians but also 
to all who have an interest in science. Those who 
have taken part in their preparation and the 
Oxford University Press are to be heartily con¬ 
gratulated. All scientific workers will thank Dr. 
P. Chalmers Mitchell for the resolute way in which 
he has guided the enterprise through its difficulties 
and finally brought it to a successful conclusion. 
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Physiological Genetics. 

Pliysiologische Theorie der Vererbung By Prof. 

Dr. Pachard Goldschmidt Ppvi-i-247. {Berlin: 

Julius Springer, 1927 ) 15 gold marks. 

EOF. GOLDSCHMIDT has given biologists a 
very stimulating book. It may be incorrect 
or mcomplete in a number of individual points, 
but the author will not, w^e suspect, mmd this so 
long as the book is widely read, and read in the 
spirit in which it is clearly intended, namely, as 
a pioneering venture into the new^ and almost 
uncharted sea lying between genetics and Entwick- 
lungsmechanih, which, with our author, we may 
call physiological genetics. 

It is now fifteen years ago that Goldschmidt 
published his first paper on the problem, which 
will be as classical to students of physiological 
genetics as is Mendel’s work on the pea to students 
of simple (or distributional) genetics—^the problem 
of mtersexuality in Lymantria. There, as is well 
known, he was able to show, first, that inter- 
sexuahty was produced by a lack of balance be¬ 
tween definite genetic factors for maleness and for 
femaleness ; secondly, that this imbalance revealed 
itself in the time-sequences of development—the 
intersexes were animals which began their develop¬ 
ment of the ‘ right ’ sex, but later became switched 
over to the development proper to the other sex , 
and thirdly, that the greater the upset of balance, 
the earlier did the ‘ wrong ’ sex come to have the 
upper hand. Prom these facts Goldschmidt drew 
the conclusion, which appears as unassailable in its 
broad outline as is Mendel’s conclusion of purely- 
segregating unit - factors, that the male- and 
female - determining factors exist in a number of 
related forms (presumably multiple allelomorphs) 
differing, inter alia, in their quantitative potency ; 
and that the more potent differ from the less 
potent in effecting the same reaction more rapidly 

In the present volume Goldschmidt seeks to 
universalise this view, and advances the theory 
that all Mendelian genes are concerned funda¬ 
mentally with the rates of developmental processes, 
and that the differences between allelomorphs can 
always be reduced to, and indeed best thought of 
as, differences in such rates of action. 

Let us say emphatically at the outset that this 
is an extremely fruitful view-pomt. Most geneti¬ 
cists, so long as their experiments led to thediscovery 
of definable gene-units, have been perfectly content 
to note the mere fact of relationship between gene 
and character-effect, without attempting to think 
out how that relationship was brought about. 

D 1 
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‘ The gene for bar-eye/ ' the factor for wrinkled 
seeds/ ' the gene which produces reduplicated legs 
in Drosophila kept at low temperature/ ' lethal 
factors/—^for the most part geneticists have been 
content with such purely descriptive statements. 
There have been honourable exceptions. Sewall 
Wright, followmg Onslow, has given a most 
illummatmg analysis of all the coat-colour genes 
of mammals, which is based upon the idea of the 
mteraction of two or three quantitatively-con¬ 
trolled pigmentary reactions ; Miss Wheldale has 
attempted to analyse the relationship between the 
biochemistry and the genetics of anthocyan pig¬ 
mentation in plants : the recent beautiful work of 
Plunkett (J. Exp. ZooL, 1926) on the mode of 
action of bristle-inhibition in Drosophila is one of 
the greatest value : and there are other examples. 
But they are all exceptions. 

Goldschmidt attempts to generalise. Let us 
give a few examples. He himself has worked out 
the larval coloration of Lymantria dispar. The 
older geneticists would have said that there existed 
a number of multiple factors for melanin pro¬ 
duction, several of which show reversal of domin¬ 
ance. Goldschmidt shows that all the factors affect 
the rate of production of melanin (or other time- 
relations • see later), and that the so-called 
reversal of dominance occurs only when factors 
are present, the major part of whose effect in in¬ 
creasing the amount of melanin falls in the larval 
period ; for only then will the original condition 
of little or no pigment and the final condition of 
much pigment both be visible, together with all 
intermediate conditions. Quicker acting genes will 
hurry the pigment up and make the larva already 
dark at hatching, slow^er acting ones will leave it 
pale right up to pupation. 

In Drosophila, dozens of eye-colour and eye-shape 
genes are known, and their linkage-relations have 
been ascertained, but the how of their action has 
scarcely been thought of. Goldschmidt, without pre- 
tendii^ to advance more than a formal explanation 
in terms of physiological genetics, points out that we 
have in any case to consider the following time- 
reactions : (1) that of the process which determines 
the differentiation of the eye-rudiment. (2) As 
with other differentiations, if the eye-determination 
does not take place by a certain time, other pro¬ 
cesses are at work which irrevocably determine 
the cells in some other way—^in this case as ordinary 
epidermis. If (1) is too slow, or (2) too speedy, an 
ey<pless animal is the result. (3) The number of 
facets depends on the number of cell-divisions 
taking place in the 'eye-determined’ material. 
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Goldschmidt assumes that these cell-divisions are 
inhibited w^hen the end-products of some process, 
also with its specific rate, have reached a certain 
concentration Changes in the rate of either (1) 
or (3) will therefore bring about changes in facet- 
number, as in bar-eye, etc. Finally, he treats the 
colour-mutations from the same point of view as 
in his Lymantria larvse. Now it is clear that 
many assumptions have been made, some of 
which, such as (3), may very likely be replaced by 
better None the less, it is equally clear that new 
ways of thinking and new methods of experimental 
attack are at once suggested by this treatment. 

One further example, this time of fact rather than 
theory. Goldschmidt and his pupils have been 
able to show that the wing-pigmentation of Lepi- 
doptera is brought about by a curious interrelation 
of developmental processes The scale rudiments 
develop at different rates, so that before any 
pigment exists in the wing, the future pigmentation 
can be read off as a structural shadow-pattern. 
The various pigments appear to be produced in 
the body at different times, and to be shot out into 
the wings when ready. In the wings they can 
only he deposited in scales which are at a certain 
stage of their development: they pass over the 
rest. Thus the relative rates of scale differentiation 
and of pigment production both contribute to the 
actual pattern. Goldschmidt has further been able 
to show that the melanio form of Lymantria mona- 
cha differs from the normal, not in an excess pro¬ 
duction of melanin, but in a greater development 
(brought about by a greater rapidity of action of the 
corresponding genes) of the scales which are in the 
sensitive stage when the melanin-flood is generated. 

In a number of other points Goldschmidt is very 
suggestive. The phenotypic identity of two con¬ 
ditions, one of which can be shown to have been 
brought about by altering the organism’s en¬ 
vironment, the other by altering its genetic con¬ 
stitution, has often been regarded as a grave 
stumbling-block. Goldschmidt points out, how¬ 
ever, that if all visible characters depend upon gene- 
controlled rates of developmental processes, then 
this identity is what should be expected. 

Valuable as the book is, however, it calls for one 
or two criticisms and caveats. Goldschmidt has 
not entirely rid himself of the habit, familiar to 
students of his earlier works, of providing illustra¬ 
tions which appear to represent curves of accurate 
quantitative processes without sufficiently warning 
the reader that they are in reality nothing of the 
sort, but merely very useful diagrams of possibilities 
to assist the visualist. 
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In his earlier works the curves for production 
of male- and female-determining substances m 
Lymantria—^now copied into all the text-books— 
fell into this category. In the present book, 
although it is true that warning has often been 
given, this is by no means always so. The 
theoretical curves for the larval pigmentation of 
Lymantria (pp. 56-57) are a case in pomt. That on 
p. 57 IS a chemical impossibility. As a matter 
of fact, the actual experimental curves obtained 
(p. 55) can readily be interpreted by adopting two 
subsidiary hypotheses—that not only the rate of 
pigment-production is controlled by genes, but 
also (1) the final density of pigment (equihbrium- 
level) obtained, and (2) its time of onset. Both 
these statements actually hold good for the pig¬ 
mentation of the eye of Gammarus, and probably 
in general (Ford and Huxley, Brit. J. Exp. Biol., 
in press) 

Even where at first sight quantitative accuracy 
appears to have been attamed, this may not turn 
out to be really the case. Goldschmidt, for ex¬ 
ample, has a very able discussion on the whole 
problem of bar-eye in Drosophila (p. 59 et seq.), 
which at first sight seems demonstrative. Certain 
assumptions, however, turn out not to be justified ; 
and as a matter of fact, a careful analysis of the 
figures which I undertook, with the able assistance 
of Dr. C F. Pantin, has convinced me that Gold¬ 
schmidt’s explanation will not work quantitatively 
in its present form. On the other hand, I am 
perfectly convinced that it is on the right general 
lines, and that if systematic experiments and em- 
bryological studies on bar-eye, based on Gold¬ 
schmidt’s ideas, were undertaken^ we should soon 
find ourselves in possession of really accurate quan¬ 
titative laws bearing on the action of genes m 
development, and of general application. 

This brings me round to my startmg-pomt, and 
I will merely conclude by recommending the book 
to the notice of all interested m genetics, develop¬ 
mental physiology, and, indeed, general biology. 

’I J. S. Huxley. 

Ectoplasmic Matter. 

Clairvoyance and Materialisation: a Record of 
Experiments. By Dr. Gustave Geley. Trans¬ 
lated by Stanley de Brath. Pp. xvi-1-401+51 
plates. (London: T. Fisher Unwin, Ltd. 
(Ernest Benn, Ltd.), 1927.) 30^. net. 

HE late director of the International Meta¬ 
psychic Institute, Paris, was an enthusiastic 
exponent of what he and his associates termed 
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metapsychic science.’ Although this large volume 
contams nothmg ne-w in principle for the student 
of mediumistic phenomena, the collected results 
and studies of Dr. Geley’s researches mark the end 
of many decades of controversy as to the reality 
of the phenomena 

It must now- be admitted that the various kinds 
of lucidity and of ectoplasmic formation are facts 
of experience as actual, though as sporadic, as 
h37pnotism, msanity, or physical deformity. Geley 
had the qualifications for research work such as 
are required for observations ' in the field ’ and 
for recording the states and behaviour of patho¬ 
logical and mental cases. He was an experienced 
and capable investigator and his introductory 
explanations of the conditions requisite for meta¬ 
psychic research should be read by all those 
engaged in it. If his precepts were followed there 
would be fewer than there are at present. 

The incentive to devote one’s life to these 
investigations must be either a fixed idea or a 
temperamental interest in abnormal and degenerate 
human types. Geley’s temperament probably led 
him into this work, for his only prepossession seems 
to have been a harmless attachment to a word— 

dynamo-psychism ”—^from which he sought in 
an earlier work, “ From the Unconscious to the 
Conscious,” to evolve a philosophy. In the annals 
of science it is usually the innovator who enunciates 
the principles or laws operatmg in new fields of 
investigation ; others further confirm, elaborate, 
and tabulate. Geley was not an innovator, but 
he and other men of science have about completed 
the survey as regards terminology and classification 
of evidence and material. There is no scientific or 
ethical justification, however, for the repetition of 
these experiments by others. Flourney, Joir^, 
Schrenck-Notzing, Morselli, Eichet, Osty, Geley, 
and others have established the facts without any 
religious or spiritualistic imphcations. On the 
Continent spiritism and metapsychics are not 
synonymous, as the layman, and even some men 
of science, in Great Britain, believe. These facts 
can be accepted, just as we acknowledge those 
guaranteed by specialists in any other research 
work where the novice and layman do not feel 
called upon to confirm them by personal investi¬ 
gation. They concern chiefly physicians, large 
numbers of whom have taken part in the experi¬ 
ments described in this and many other books. 

Scientific deductions from these facts are now 
wanted. Nothing new can be learned and no exact 
knowledge will be obtained regarding the human 
constitution until the laws governing hypersensible 
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cognition and ectoplasmic matter are formulated. 
Morselli used analogies from radioactive pheno¬ 
mena to describe certain aspects of ectoplasm. 
Geley records interesting' observations connecting 
ectoplasmic forms and micro-organisms, especially 
in regard to the action of light and the production 
of cold physiological light Richet suggested that 
clairvoyance deahng with things was due rather to 
excessive tactile sensitiveness to emanations with 
which the article had been charged, unconsciously, 
by the owner. Others have made the obvious 
comparisons of radio-telegraphy and television 
with clairaudience, mental telepathy and clair¬ 
voyance 

These comparisons are merely suggestive; they 
may be true, but they are not scientific analogies. 
Since human nature is a complexity of many kinds 
of matter, said to be the crown of creation on this 
earth, we must find analogies that will run right 
through all the levels of matter, so far known, and 
correlate these levels in man before the results of 
metapsychic experiments will have true scientific 
significance. It is possible that a synthesis of all 
the sciences relating to man might be achieved 
could such a scientific correlation be made. A 
generalisation that includes all the facts of psychic 
phenomena is necessary , but it must be a principle 
or law—^not a mere word or phrase which may be 
variously interpreted according to temperament 

We know something of the protean possibilities 
of matter, and this characteristic of ectoplasmic 
formation is shown by tfie reproductions of photo¬ 
graphs in the book, several of which were published 
in smaller size in Geley’s previous work. The 
plates also include John Tissot’s drawing of the 
lovely apparition named “ Katie Kang with her 
Indian guardian, obtained through the medium- 
ship of Eglinton in the early ’seventies, and photo¬ 
graphs of the revolting animal and bird forms 
materialised through the mediumship of Mr. 
Kluski during experiments conducted by the Polish 
Society for Psychical Research in 1920. Pifty 
years of Europe! Could we explain merely this 
degeneration in the types of materialised forms, 
the whole subject and its dangers would be under¬ 
stood. 

Geley inferred from his experiments and believed 
that there is no essential difference between animals 
and man ; he concluded also that creative genius 
and mediumship cannot be distinguished in essence, 
nor can self-conscious clairvoyance and ecto¬ 
plasmic formation operating during trance. There 
were no gods, angels, or supermen in his cosmos ! 
Psychodynamic matter is tending to a vague 
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divinity ^ What difference this from the ' material¬ 
ism ’ for which ' orthodox ’ science is arraigned ? 
When we leave the solid ground of Nature, unable 
to understand its operations, word-spinning and 
idols of the mind masquerade as law 

W. W. L 


Lorentz’s Theoretical Physics. 

Lectures on Theoretical Physics : delivered at the 
University of Leiden. By H. A. Lorentz. 
Authorised translation by Dr L. Silberstem and 
A. P Trivelli Vol. 1 : Aether Theories and 
Aether Models, edited by Dr. H. Bremekamp , 
Kinetical Problems, edited by Dr. E. D Bruins 
and Dr. J. Reudler Pp. xn-195. (London: 
Macmillan and Co., Ltd., 1927 ) 12,s 6d net. 

URING the last twenty years of his tenure of 
the chair of theoretical physics at Leyden, 
Prof. Lorentz delivered short courses of lectures 
analysing—in the incomparable manner we have 
learnt to associate with his name—the various 
aspects of his subject which, during that period, 
came in for critical examination by the scientific 
world As a result of the energy and enthusiasm 
of his pupils, these lectures have been preserved in 
book form, and the present volume is a translation 
(the originals are in Dutch) of the first of the scuios. 
It deals with such subjects as (we quote the titles 
of the separate lectures) aberration of light, 
mechanical ether theories ; Kc^lvin’s model of the 
ether; attraction and repulsion of jiulsating 
spheres ; inner friction and sliding, trcatc^l hydro- 
dynamically ; friction and sliding, treated kinc^tic- 
ally ; Knudsen’s investigations on rarefiinl gases ; 
remarks on Lesage’s theory of gravitation; 
friction and heat conduction in the propagation 
of sound , kinetic theory of systems of electrons, 
Richardson’s investigations; vacuum contact of 
plates of different metals ; problems in which the 
motion of electrons plays a part 
As these titles suggest, the first section deals with 
the possibilities and probable hidden secrets of a 
mechanical radiation-carrying ether and is on lines 
which were familiar to all physicists twenty years 
ago. These discussions are now somewhat out of 
fashion, although a recent attempt—arising out of 
a complete misunderstanding of certain positive 
results obtained by Miller in a repetition of the 
Michelson-Morley experiment—^has been made to 
revive interest in them. They lead almost 
inevitably to the conclusion which we find here 
stated so concisely by Lorentz. To a certain 
extent these theories are successful, hut it must bo 
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admitted that they give but little satisfaction/’ 
Actually they can be made more impressive than 
Lorentz shows, because so many of the difficulties 
so clearly discussed by him really arise from an 
attempt to make the ethers explain not only them¬ 
selves but also matter as well. If we adopt the 
more reasonable attitude and accept matter as 
being somethmg over and above the ether—the 
ribbon tying the knots—then, as Larmor so ably 
shows in his review of these problems,^ we are not 
involved in a large number of the paradoxes which 
otherwise present themselves. Even then, how¬ 
ever, it IS difficult to avoid the troubles involved 
mainly in the possibility of the coexistence of two 
independent statical conditions—electric and mag¬ 
netic—so we cannot but subscribe to Lorentz’s 
final conclusion 

In the other sections of his lectures Lorentz deals 
with less speculative problems But his treatment 
of such familiar matters as viscosity and internal 
friction, the flow of rarefied gases through tubes 
and orifices, the propagation of sound m gases, and 
certain problems m the electron theory of metals, 
are exceptionally lucid and satisfying. Like the 
rest of Lorentz’s work, it combines a most excep¬ 
tional blend of physical intuition and analytical 
skill which carries conviction with it at every stage. 
His concluding lectures on the statistical problems 
of the electron theory of metals contain an elabora¬ 
tion of an important point which should be noted. 
The usual simpler forms of the theory lead to a 
number for the electron content which is at least 
1000 times too large. If, however, an internal 
potential for each electron and characteristic of 
the metal—suggested by Lorentz in his original 
memoirs on this subject—^is included, this funda¬ 
mental difficulty disappears and so also do some 
of the difficulties in the further development of the 
subject not dealt with by Lorentz in these lectures. 

The translators—and publishers—have carried 
out their task very satisfactorily. Here and 
there, owing to an obviously too strict adherence 
to the order of words m the original, an awkwardly 
constructed sentence holds up the reader, and a few 
words hke parallelepipedon and generatrix are given 
an unfamiliar—but not misleading—^form. These 
slight blemishes are, however, few and far between, 
and the book is on thejvhole worthy of the author 
■whose name appears on the outside; it can in 
consequence be specially commended to those who 
are—and were—interested in the subjects with 
which it deals. G. H. L. 

^ ** iEther and Matter.” This book should be read m conjunction 
with these lectures of Lorentz. 
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Our Bookshelf. 

The Principles and Practice of Mine Ventilation • 
being a Treatise on Modern Methods of 3Iine 
Ventilation and Machinery, with a Consideration 
of Deep Mine Problems, Explosions, Fires, 
Rescue and Recovery Work, and Cognate Subjects 
By Prof. David Penman and Dr. J. S Penman 
Pp. viii-f303 (London Charles Griffin and 
Co , Ltd , 1927.) 21«s net. 

Ventilation of Mines By Prof. Walter S. Weeks 
Pp x-h228, (New York: McGraw-Hill Book 
Co , Inc ; London: McGraw-Hill Publishmg 
Co , Ltd , 1926 ) 155 net. 

Fob some time past considerable attention has been 
given to the principles of mine ventilation ; in¬ 
stitutions, committees, and individuals have been 
hard at work for some years trymg to render our 
knowledge of this complex subject more accurate, 
and at the same time to express that knowledge by 
means of readily intelligible formulae. It is begin¬ 
ning to be generally admitted that no single formula 
can quite accurately express all the facts, but there 
are strong hopes that a reasonably simple formula 
givmg results near enough for all practical pur¬ 
poses may be the outcome. The two books now 
before us are evidence of the widespread interest 
that is bemg taken in the subject; both are fairly 
satisfactory works within their own spheres, but, 
curiously enough, these spheres are entirely different. 
The British book is addressed essentially to students, 
the American book essentially to mining engineers. 
Thus it is that in the former it is thought necessary 
to give such elementary information as that “ in¬ 
versely means in the opposite direction,” and to 
conclude each chapter with a series of questions, 
adapted apparently to the capacity of elementary 
students, whilst in the latter attempts are made to 
discuss such advanced problems as the economics 
of ventilation, and to solve such problems as, for 
example, “ What is the most economic size of an 
airway under given conditions ? ” It must un¬ 
fortunately be admitted that the author’s solution 
of the problem is neither complete nor correct, but 
the fact that he attempts to solve it indicates the 
stage to which the work is carried. 

Necessarily there is very much that is common to 
the two books, and indeed there is a mass of material 
available which may fairly be said to be the common 
property of all mining engineers interested in the 
subject. The British work, however, devotes 
much more attention to the details of fan construc¬ 
tion, which the American writer takes for granted ; 
the former is aware that students must be taught 
the construction of different types of fan on the 
market, but the latter assumes that the engineer 
will be sufficiently famihar with these to require 
but little additional information. Furthermore, 
it may be pointed out that whilst the British work 
practically Limits itself to the consideration of the 
ventilation of collieries, -the American work, hailing 
as it does from California, naturally devotes as 
much a-ttention to the ventilation of metalliferous 
mines as to that of collieries. The weakest point 
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in both books is their failure to treat adequately 
the practically important subject of the testiag of 
fans, although, as might be supposed, this is rather 
more fully considered by the American than by the 
British author. 

GeschicMe der PJiysik. Von Edmund Hoppe. 
Pp. viii + 536. (Braunschweig Eriedr. Vieweg 
und Sohn A.-G., 1926.) 30 gold marks. 

We can scarcely imagiae a more difficult task than 
the witing of a trustworthy and adequate history 
of physics. The field is so extensive and the work 
of reference so enormous that we can readily 
appreciate that Prof. Hoppe has spent several 
decades on his undertaktug, and in this admirable 
book he has given the pith of his researches. The 
treatment is brief but delightfully clear, and in 
these days of turmoil, when the spirit of revolution 
has invaded even the realms of physics, it is 
refreshing to read of the gradual evolution of ideas, 
based on experiment, from the time of the Greeks 
through the Middle Ages to the end of last century. 

The greater part of the book, almost five hundred 
pages, is devoted to physics of the Neuzeit^ begin¬ 
ning with the close of the sixteenth century, and 
the book deals m turn with mechanics, heat, optics, 
and electricity and magnetism, whereby each 
section is prefaced by a brief statement of the 
earher work in that branch of the subject. No 
attempt is made to deal with the discoveries of 
the present century, but the continuity of develop¬ 
ment of the subject is amply portrayed, and we 
are made to feel that there would have been no 
^ new physics ’ but for the classical physics which 
preceded it. In these days of relativity and quanta, 
students are perhaps inclined to look askance at 
the earher work, and yet much of the remarkable 
development of our own day is a direct outcome of 
the discoveries of the end of last century and earlier. 

The numerous and comprehensive references to 
the hterature in the text are a valuable feature of 
the book. The omission of the initials before the 
names of authors has in a few cases resulted m a 
certain amount of confusion. Thus in the index 
(p. 524) there are two entries under the name of 
Rutherford, but they refer to different persons. 
The first is the Rutherford (1753-1819) of the 
maximum and minimum thermometer, whereas 
the secord is Sir Ernest Rutherford. On p. 177 
the names Negrette and Zumbra should surely 
be Negretti and Zambra, and on p. 505 few people 
will realise that the " de Smolan' referred to is in 
reality Smoluchowski. 

The Wilderness of Sinai : a Record of Two Years^ 
Recent Exploration, By H. J, Llewellyn Bead- 
nell. With a Foreword by Dr. D, G. Hogarth. 
Pp. xvi + 180 + 16 plates. (London: Edward 
Arnold and Co., 1927.) IQs 6d, net. 

Mu. H. J. L. BEABUELtL, during his service in the 
Geological Survey of Egypt, enjoyed the privilege 
of two years* survey of the mountains of Sinai. 
Jn book he giv^ an interesting narrative of 
his experiences and records, his observations on 
country and people, and especially on its 
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geology and physical geography. The country is 
of popular interest from its connexion with the 
wanderings of the Children of Israel on their way 
from Eg 3 rpt to Palestine , and the author’s account 
indicates that the physical conditions of this region 
were the same then as now, and that no large body 
of people could have crossed the mountains of 
southern Sinai. Moses probably follow^ed a route 
across the northern plains. 

The scientific interest of Sinai depends largely 
on the light it throws on the nature of the gulfs on 
either side. According to Dr Ball, of the Egyptian 
Geological Survey, the GuH of Suez is a normal 
valley of erosion and was excavated by a river 
along the summit of an arch. According to the 
alternative explanation, the Gulf is a rift valley due 
to the subsidence of a strip of country between 
parallel faults ; the actual dislocation of the rocks 
may be seen from passing steamers, but according 
to Dr. Ball these disturbances are merely landslips. 
Mr Beadnell declares that the evidence that the 
Guff of Suez is a fault-made valley is irresistible. 
His new information also supports the conclusion 
drawn from W. E. Holland’s map of 1869—to 
which there is no reference in the text—that the 
angular parallel-sided valleys of Sinai are also 
tectonic and are due to the rifting of the country 
by the earth movements that made the adjacent 
gulfs. 

The photographic illustrations are of especial 
interest, for they show the topography and struc¬ 
ture with almost diagrammatic clearness. An 
interesting introduction by Dr Hogarth refers to 
the historic associations and attractions of this 
country which he describes as looking, when seen 
from the eastern ({iilf, as alluring as a Gustav 
Dore vision of hell. 

A Year among the Persiajis : Impressions as to the 
Life, Character, and Thought of the People of 
Persia, received during Ttvelve Months' Residence 
in that Country in the Years 18S7-ISHS. By 
Edward Granville Browne. With a Memoir by 
Sir E. Denison Ross. Now edition. Pp. xxiii 
+ 650. (Cambridge: At the University Press, 
1926 ) 255. net. 

Sib Dekison Ross, who contributes a memoir of 
the author to this volurne, points out that it is a 
remarkable fact that one of the most fascinating 
and instructive books of travel ever written should 
have remained out-of-print for a long period of 
years. Not only did Browne’s valuable work 
cover a very interesting and important period in 
the pohtical relations of East and West, as well as in 
the internal history of Persia, but also he covered 
ground in his journey which is still very little 
known. Where it is more familiar, a comparison 
with present-day conditions, especially, for example, 
in Asiatic Turkey, is highly instructive. 

Browne wrote with a pecuhar charm, his style 
was lively, and, thanks to his marvellous memory, 
always realistic. The fascination which Persia, 
and its hterature and philosophy, held for him 
ensured a sympathy with his subject which he 
never fails to pass on to his readers. Sir Denison 
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E/OSs’s memoir, wKich is instinct with the intimate 
touch of a friendship of long standing, is a faithful 
picture of a personality full of charm, if not without 
its pecuharities, and a life of disinterested devotion 
to the advancement of learning. The thanks of 
the reading public are due to the Cambridge 
University Press for their re-issue of a notable and 
enduring work in a form which is as handsome as it 
deserves. 

(1) Myth 111 Primitive Psychology By Dr. Bronis¬ 
law Malinowski. (Psyche Miniatures : General 
Series, No. 6) Pp 128 2s 6cZ. net (2) 
Fee, Fi, Fo, Fum: or, The Giants in England. 
By H J. Massingham. (Psyche IMiniatures: 
General Series, No. 5.) Pp 175+4 plates 
25. net (London Kegan Paul and Co , 
Ltd., 1926.) 

Of these two volumes in this attractively got up 
little series, Dr Malmowski’s contribution is 
VTitten on lines vith which what may be called 
his ‘ occasional ’ writings have made us familiar 
It is his method to take some aspect of primitive 
culture—^magic, jurisprudence, or, as on this 
occasion, myth—and, instead of dealmg mth it 
111 vacuo, putting it in its context as a live element 
m the everyday life of primitive man as he himself 
has known him. In this case he shows what the 
legend, tradition, or story means to the native of 
the Trobriands by telling us not only of the matter 
with which it deals, but also of the maimer it is 
told, the occasion, and by whom. It is, as he says, 
a reality lived, a hard-worked active force, a prag¬ 
matic charter of primitive faith and moral wisdom. 

Mr Massingham, on the other hand, belongs to 
another school and deals with matter that is no 
longer ahve except as the stiiiff from which theory 
is made. His giants and dragons carved in the 
EngHsh hill-sides with their traditions and the 
stories^of Arthur, the heroes of the Mabinogion and 
of Merlm, are the relics of a forgotten age which 
has to be pauifully pieced together in a process of 
reconstruction. The author being a whole-hearted 
‘ diffusionist,’ this reconstruction is based on an 
interpretation of the material in terms of the 
‘ megalithic culture ’ and the ‘ children of the sun ’ 
and their derivation from Egypt. 

Naturalist's Guide to the Americas. Prepared by 
the Committee on the Preservation of Natural 
Conditions of the Ecological Society of America, 
with assistance from numerous Organisations 
and Individuals. Assembled and edited by the 
Chairman, Victor E. Shelford. Pp. xv + 761 +16 
plates. (Baltimore, Md.: WilHams and WiUdns 
Co. ; London : Bailhere, Tindall and Cox, 1926.) 
455. net. 

This important volume, which indicates the 
strength of the movement towards the ecological 
study of the problems of biology in America, will 
be an invaluable tool in the establishing of Nature 
reserves from the Amazon to the Arctic Circle. 
As a result of many years’ labour, an enthusiastic 
band of scientific workers has catalogued all 
preserved and preservable areas in North America 
m which natural conditions persist, the ultimate 
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object being the reservation of all such areas in 
order that there, so far as possible, the primitive 
balance of Nature may be mamtamed. This 
prehmmary study indicates, for each of the United 
States and Canadian provinces, the leading 
physical features, meteorological conditions, bio¬ 
logical zones, summarises the associated flora 
and fauna, and mentions the areas suitable for 
Nature reserves. An introductory section discusses 
from many points of view the uses, values, and 
management of natural areas, and an effort is made 
to trace the original biota of North America. 
Ecological study demands a much more mtensive 
investigation than could be compassed in this 
extensive monograph, but it sets the framework 
within which the future worker must build in 
detail. J. R, 

Ancient Persia and Iranian Civilisation. By 
Clement Huart Translated by M. B. Dobie. 
(The History of Civilisation Series.) Pp xix + 
249 +4 plates (London Kegan Paul and Co , 
Ltd. ; New York Alfred A. Knopf, 1927.) 
125. 6d. net. 

Mr Hu art’s book on ancient Persia contains a 
very good account of the cultural history of old 
Iran A vivid picture of the country, and an 
account of the scripts in which Persian texts have 
been written, is followed by the history of the 
three great dynasties, the Achsemenids, Arsacids, 
and the Sassanids. The real value of the book 
consists in the excellent analyses of the cultural 
data referring to each epoch ; the social organisa¬ 
tion, the religious cults and beliefs, and the artistic 
productions. The powerful character sketches of 
the various moiiarchs and heroes, starting with the 
legendary Cyrus, receive new life from the cultural 
background in which they are set. The author 
makes us feel the scenery, through his descriptions 
drawn from personal experience and by the many 
pictures which enliven the book The chronological 
table and bibliography add to the value of the book, 
while the excellent index facilitates its use for 
reference. 

Prehistoric Man. Written and Illustrated by 
Keith Henderson. (The Simple Guide Series.) 
Pp XV+ 276, (London: Chatto and Windus, 
1927 ) 75. ed net. 

As a stimulating introduction to prehistoric man, 
his haunts, habits, and arts of life, this volume in 
The Simple Guide Series ” will prove very useful. 
It is written vividly and without any surface 
pedantry though it condenses a good deal of informa¬ 
tion into a small space. It will succeed in sweeping 
from the picture of our stone age ancestors some 
of the dry dust with which the learning of specialists, 
as well as the centuries, have covered it. It leads 
us from lemurs, monkeys, and apes up to the man 
of the bronze age. Needless to say, no specialist in 
prehistory will completely agree with any other 
author’s conclusions, whether these be put in 
popular or learned language, but, on the whole, 
Mr, Henderson succeeds in givmg a foir and weU- 
balanced summary of the sound and established 
results of modem prehistoric science. 
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Letters to the Editor. 

[The Editor does not hold himselj responsible ^ for 
opinions expressed by hts cori^espondents. Neither 
can he undertake to return^ nor to correspond with 
the writers of, rejected manuscnpis ^7^tended for this 
or any other part of Natitbe. No notice is taken 
of anonymous communications.'] 

Experiments on Sex in Rust Fungi. 

The phenomenon of heterothailism (the separation 
of sex in different individuals) is known to occur m the 
Phycomycetes (Mucor), in the Aseomycetes (Asco- 
bolus, Pemcilhum), in a large number of Hymeno- 
mycetes (mushrooms and toadstools), and in the Smut 
fungi. Therefore the question arises : Does hetero- 
thallism occur in the Bust fungi An attempt to 
solve this problem, which is of considerable theoretical 
and perhaps practical interest, has been made by the 
author by sowing the sporidia of Puccinia helianthi on 
leaves of young Sunflower plants and observing 
whether or not aecia are produced : (1) when a single 
sporidium is sown by itself, and (2) when two sporidia 
are sown close together. 

Sporidia produced on promycelia developed by 
teleutospores attached to old dead Sunflower leaves 
were allowed to fall on to the green leaves of young 
Sunflower plants in such a way that, as a rule, they 
settled at some distance apart but so that, sometimes, 
two sporidia settled close to one another. The 
sporidia were not actually seen on a leaf after they 
had settled there. When a sporidium infects a leaf, 
the pustule at its first appearance is a tiny reddish dot 
no larger than the dot of an i in this letter. Altogether 
more than 1200 monosporidial and about 200 bi- 
spondial pustules have been under observation. 

The facts observed during the investigation upon 
Puccinia helianthi may be thus summarised, 

A. "Witliin two weeks the following happens, and 
usually ydthin three weeks nothing more hapjDens : 

1. Each isolated pustule derived from a mono¬ 
sporidial infection usually becomes 0*6~T2 cm. m 
diameter and develops pycnia which excrete nectar, 
but it does not give rise to any aecia (Fig. 1, pustule to 
the left). The pycnia appear about 8 days after 
the sowing of the sporidia. 

2. In a compound pustule formed by the coales¬ 
cence of two simple pustules, each simple pustule 
owing its origm to a monosporidial infection, when 
the distance between the two centres of infection is 
not more than about 1 mm., either : (a) aecia appear 
in the compound pustule 10-11 days after the sowing 
of the spores (Fig. 1, pustule to the right), or (&) no 
aecia appear. 

8. When two simple pustules, each derived from a 
monosporidial infection, arise near to one another, 
coal^e, and produce aecia : the nearer they are and 
the sooner they coalesce, the sooner are aecia de¬ 
veloped ; while the farther apart they are and the 
later they coalesce, the later are aecia developed. 

4. Where in compound pustules, each derived from 
two monosporidial infections, the centres of infection 
ate not more than 2 mm. apart, the number of com¬ 
pound pustules producing aecia is about flO per cent, 
of tho whole. This conclusion is based on observa¬ 
tions made upon about 175 compound pustules. 

B. At the end of three wrecks or more rarely less, 
in respe^ to pustules both simple and compound 
which hitherto have not produced any aecia, the 
following happens : 

1; A ma|ority of the pustules (about 60 per cent.) 
never produce aecia, even when the pustules persist 
' for 'SO long as six weeks. 

2. A minority of the pustule (about 40 per cent.) 
" ' Ncrl Voh. liOl " 


produce aecia of normal form and colour. In at least 
some of these aecia the aeciosporos are uninucleate, 
whereas m aecia produced in a compound pustule 
10-11 days after the sowing of the sporidia {vide A, 
2, above) the aeciospores are all binucleate. 

The following theoretical deductions may be drawn 
from the series of facts just recorded. 

1. Since pycnospores appear on every mycelium of 
monosporidial origin, it is clear that, if tire pycno¬ 
spores are really nothing but non-functional male 
gametes (spermatia), Puccinia helianthi is not di¬ 
oecious. In other words, the monosporidial mycelia of 
the Sunflower Bust fungus are not of two Mnds : (a) 
male, bearing sjDermatia, and (6) female, not bearing 
spermatia. 

2. The pycnospores are not functionless male 
gametes but are simply conidia corresponding to the 
uninucleate oidia which appear on the monosporous 



Fig. 1 —UiKlerside of a Sunflower leaf which was inoculated on Its 
upper side with sporidia of Fucetma heHantfn, iihotoRraphed twenty- 
three days after inoculation To the left, a pustule derived from a 
monosporidial mycelium showing absence of aecia (it had numorouB 
pycnia on its upper side) To the right, a compound pustule formed 
by the coalescence of two simple pustules each derived from a mono¬ 
sporidial mycelium. The compound pustule has developed typical 
aecia. Magnified two and one-half times the natural size 

mycelia of such heterothallic Hymenomycetes as 
Goprinus lagopus, C. niveus, Stropharia semiglobata, 
and Gollybia velutipes. 

3. The pycnospores produced on (4-) monosporidial 
mycelia are (4-) in their sexual nature, while pycno¬ 
spores produced on ( - ) monosporidial mycelia are 
( - ) in their sexual nature. 

4. The sporidia are unisexual and produce unisexual 
mycelia. The ( 4-) and ( - ) monosporidial myooha, 
and therefore the (+) and ( ~ ) sporidia from which 
they originate, appear to be about equal in numbers. 
This suggests that segregation of the (4 ) and ( - ) 
fetors takes place m the promycelium during nuclear 
division in the same manner as it takes place in the 
basidium of Goprinus Bostrupianus and of G. radians 
(=r=0. domesticus). 

5. When two sporidia of opposite sex, (-i-) and ( - ), 
are sown close together on a Sunflower leaf so that the 
pustules arising from the two infections soon coalesce, 
the two monosporous mycelia come into contact, fuse 
together, and give rise to normal binucleate aecio¬ 
spores, each conjugate pair of nuclei formed in the 
spore-bed consisting of a (+) and of a (- ) nucleus 
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derived from a (-f ) and from a ( - ) mycelium re¬ 
spectively. 

6. When two sporidia of the same sex—that is, two 
(-f-) sporidia or two ( - ) sporidia—are sown close 
together on a Sunflower leaf so that the two pustules 
arismg from the two infections soon coalesce, the two 
monosporous mycelia come into contact but do not 
interact sexually, and therefore do not give rise to any 
aecia. 

7. The belated aecia, which appear at the end of 
about three weeks on pustules of monosporidial origin 
or on pustules of bisporidial origin where presumaibly 
the two sporidia are of one and the same sex, probably 

^anse without any h;^?phal fusions. 

8. In any heterothalhc Rust fungus that behaves 
like Puccima helianthi there is a possibility of two 
strains of the same species being crossed by means of 

jthtr union of their monosporidial mycelia withm the 
tissues of one and the same host-plant. 

A few experiments have already been made by 
sowing the sporidia of Puccima grammis on the leaves 
of the Barberry. The results, so far as they have 
gone, appear to be similar to those already described 
for Puccinia heliayithi. 

In conclusion, I desire to acknowledge valuable 
assistance derived from consultation with Prof. A. H. 
Reginald Bulier. J. H. Craigie. 

The Dominion Rust Research Laboratory, 
Winnipeg, May 25. 


Eigenvalues and Whittaker’s Function. 

Among those who are trying to acqmre a general 
acquaintance with Schrodinger’s wave-mechanics 
there must be many who find their mathematical 
equipment insufficient to follow his fiist great problem 
—^to determine the eigenvalues and eigenfunctions 
for the hydrogen atom I do not think it is generally 
reahsed that Schrodmger’s differential equation for 
this problem is one which is fully treated in a stand¬ 
ard text-book, Whittaker and Watson’s “ Modern 
Analysis,” Chapter xvi. (I quote from the second 
edition) It would seem that advantage may be taken 
of this to make the treatment easier for English 
readers. I realise that the following is only a slight re- 
dressmg of Schrodinger’s method; but I think it will 
be intelligible to some who have been unable to 
appreciate the origmal, and that it gives a useful idea 
of the genesis of eigenvalues. 

Having set = where is a spherical 

harmonic of mtegral order n, Schrddinger shows that 
his wave-equation gives : 


dr^ r dr 


(Sir^mP S-rrhyie^ n(n+l)\ ^ 


and he seeks solutions which shall be finite for all 
values of r including 0 and oo . 

Writing u = rx> this becomes: 


d^u 


dr^ ^ \ 


(S-rr^mE ^ Sir^me^ 


n(n -t 1) 




= 0. 


Change the unit of r by writing*: 

//'- 327r2mS\ 

V \ / • 


fi = 


The equation then takes the standard form: 


d^u 


(-i+ 


I 




)m = 0, 


where 


I 




27r2me^\ 


h^E )' 


( 3 ) 


The general solution of (2) is (W. and W., § 16-31) : 


No. 3012, VoL. 120] 


where W is Whittaker’s function. It is here sufficient 
to consider the solution The asymp¬ 

totic expansion for TF (Zoc cit § 16 3) gives: 

^ p = l 

p 1 TiP j ' ' ^ 

We see at once that u vanishes at = oo , and the only 
danger of divergence is at ri = 0. We notice further 
that the eases in which 

n \ ~ I Z — -j, Z — -I-, • • a 

i e when 

1-71+1, n + 2, 7^+3,.(5) 

present an exceptional feature. For p + 

the last factor in the numerator of 1 [rp vanishes, and 
this zero factor is repeated in every succeeding term. 
The series thus terminates, and the expansion accord¬ 
ingly becomes exact. The final term m u is then 
e-ir^r^l-P+i or so that the final term in 

X IS Hence x is toite at the origin, and the 

values (5) are the required eigenvalues. The corre¬ 
sponding energy values - E are then given by (3). 
The expression (4) gives the eigenfunctions. 

A. S. Eddington. 


Use of Carbon Dioxide in a Mercury Interrupter- 

It is customary to use coal gas as a dielectric in 
the mercury interrupter and it has generally been 
foimd to be quite satisfactory in action. There are, 
however, places in the country where coal gas is not 
available, and the following experiments were under¬ 
taken with the view of examinmg the possibility of 
employing carbonic acid gas used in connexion with 
X-ray work earned out in hospitals at such places. 

Carbonic acid gas is available in cylinders at many 
places, and, being an inert gas, it naturally suggests 
itself as a very useful substitute for coal gas. It is, 
however, necessary to examine the efficiency of the 
interrupter using carbonic acid gas by comparing it 
with that using coal gas and also hydrogen. Since 
the most important function of the dielectric is to 
extmgmsh the flame, it is necessary to examme its 
action when jLjs employed in an interrupter in two 
different cli . stances; in one case, when the 
primary of tffi ,mduction coil is connected up straight 
to the source of electric power which gives just 
sufficient potential difierence in the primary to obtain 
the desired E M.F. in the secondary, and in the second 
case, when the primary draws current from the supply 
mains through a large rheostat which regulates the 
current in the primary to yield the desired E.M.F. in 
the secondary. 

It is obvious that the two cases are different. In 
the first case, the sparking inside the interrupter is 
considerably less than in the second case, where the 
whole potential difference of the supply mains is 
effective in producing the spark at the break. 

The experimental work for each gas was conse¬ 
quently divided up into two parts. In the first part 
the power to the primary was supplied from a potentio¬ 
meter device connected up to the 230 volts D.C. 
mams, and in the second, the primary was connected 
to the mains through a rheostat. 

The length of the spark-gap was taken to indicate 
the magnitude of the voltage generated in the 
secondary. The current drawn by the primary could 
be read off from an ammeter placed in series with it 
(see Fig. 1). The saime experiments were repeated 
wdth an X-ray tube connected up with the secondary 
with a milliammeter in seri^ (see Fig. 2). 

In the second part of the experiment the,primary 

d2 
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and the mtermpter were connected up to the mam 
supply of 230 volts and the current was smtably cut 
down by means of an adjustable rheostat and measimed 
by means of an ammeter (see Fig. 3). The same 
experiments were then repeated, using an X-ray tube 
(see Fig. 4). 

It can be seen from the results that in either case, 
when hydrogen or carbome acid gas is used, the 
efficiency of the mtermpter is greater than when 
coal gas is used. Hydrogen gives the longest spark- 
gap, that is, the highest value of the secondary E.M.F. 
with the smallest potential difference in the primary. 
The difference between the workmg of the gas- 
mercury-intermpter using coal gas and carbomc acid 
gas is less in the case when tlie full 230 volts are 
allowed to play across the break than when the 
potential difference at that pomt is carefully adjusted 




to the minimum to yield the required E.M.F. in the 
secondary as indicated by the length of the spark-gap. 
The curve for carbonic acid gas being lower than the 
curve for coal gas, it is also clear that it would be 
more economical to use carbomc acid gas, since to 
obtain equal E.M.F.’s in the secondary, less electric 
power is required in the primary. 

There is next the question of safety m handling the 
gas. Carbonic acid gas, being heavier than air, is 
capable of easily displacing the air from the inter¬ 
rupter, and the fact that the mtermpter is full of the 
gas can be easily tested. The gas itself is of course 
harmless. 

Further points in connexion with this gas are that 
it has no action on the electrodes and the gas remains 
unaltered after long use. In order to ascertam that 
the gas remained unaffected by constant sparkings 
inside the intermpter, the gas was tested after half 
an hour’s continuous run. Samples of the gas-fihmg 
were dmwn off from the intermpter, and on analysing 
them it was found that the gas had not undergone 
any appreciable change. The electrodes also were 
not affected. 
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These results should prove useful m places where 
coal gas is not available but where carbonic acid gas 
can be carried m steel containers. 

G. R. PabanJPE. 

H. D. Tendulkar. 

Department of Physics, 

Royal Institute of Science, 

Bombay. 

Biological Fact and Theory, 

“ I’ve often thought that headstrong youths 
Of decent education. 

Determine all-important truths, 

With strange precipitation ” 

The Periwinkle Girl,” W. S. Gilbert’s 
“ Bab Ballads.”) 

If, instead of attributing to me 
a certain skill in controversy, Prof. 
J. S. Dunkerley (July 2, p. 12) had 
paid my intelligence the greater 
compliment of reading carefully 
what I had written, I might have 
been saved from begging for more 
space in which to refute what I 
believe are mistaken ideas. I had 
hoped that I had so expressed 
myself that my meaning was quite 
clear even to the casual reader. As 
Prof. Dunkerley has missed all my 
important points, I have apparently 
failed in his case and may have 
done so in others. May I give a 
variant of what is perhaps the most 
important argument I have used, 
which I hope will be intelligible to 
him ? 

The very evidence that favours 
til© hypothesis that xinits represent¬ 
ing Mendelian characters are pre¬ 
sent in individual chromosomes, is 
absolutely against the probability 
of such units representing those 
characters that are common to all 
individuals comprised in an in¬ 
definite number of successive gener¬ 
ations in a lazg© group of organ¬ 
isms. The ‘ Neo-Mendelian theory ’ 
assumes that all characters are de¬ 
pendent upon ' genes ’ and that all 
‘ genes ’ are units arranged in regu¬ 
lar order, each in its particular chromosome. The 
cell phenomena that precede fertilisation, according 
to presently accepted observations, seem to provide 
for an alternative distribution of the chromosomes 
to the daughter cells. As, however, only half 
the somatic number of whole chromosomes go to 
each sperm or mature ovum, only a proportion 
of the orgamsms of the next generation can contain 
any given paternal or maternal chromosome. This 
agrees with the Mendelian breeding experiments, 
but IS incompatible with the reappearance of those 
characters common to all individuals in successive 
generations, if every character is represented by a 
unit which has an assigned place in a particular 
chromosome. The hypothesis that the capacity for 
reproducing recent variations is conveyed by the 
chromosomes, while common racial characters are 
dependent upon something else in the cell, does not 
appear so utterly incompatible with recorded breeding 
experiments and cytological observations as the 
‘ Heo-Mendelian theory ’ of ‘ genes.’ The Mendelian 
characters are probably recent variations and may 
be represented m the chromosomes ; racial characters 
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caiHiot. If Prof. Dunkerley will again read my 
previous letters to Natube (Jan. 29 and June 4) 
he will realise that the ‘ exceptions ’ to the ‘ Neo- 
Mendelian ’ views of the functions of the chromosomes 
were given in the hope of elucidatmg this interpretation 
of generally accepted observations, and not with the 
incomprehensible objective which he attributes to me. 

Prof. Dunkerley writes; “The transmission of 
paternal characters by the spermatozoon is not 
denied by Dr. Walker, and if he doubts the trans¬ 
mission of these characters m some way through the 
chromatin material of the male sperm cell, there is 
very httle left in the sperm.’’ This is an example of 
those loose methods of thought and expression which 
have led to much misunderstanding of biological 
problems. Wliat are “ the paternal characters ” ’ 
Are those peculiar to the male parent only implied ? 
Godlewski fertilised enucleated eggs of sea-urchins 
with the sperms of crinoids, and these developed 
into gastrulse possessing only maternal characters, 
though apparently all the cliromosomes present were 
of paternal origin (Archiv fur EntwicMungsmechamk, 
Bd. 20; 1906). There are records of many other 
experiments bearmg upon this point (Driesch, H., 
Arch. f. Entwich., Bd. 16; 1903. Boveri, Th., %h%d, 
Loeb, J., Arch. f. d. gesam. Physiol., Bd. 99; 1903. 
Bataillon, E., Arch, d. Zool. Exper., Tom. 6 ; 1910). 

I do doubt the transmission of paternal or any 
other characters in any way by the chromatin of 
any cell, even mcludmg the “ male sperm cell,” 
whatever that may be. So long ago as 1907 
(“Essentials of Cytology”) I pointed out that in 
all probabihty the chromatin is merely a secretion 
of the linin, and that if there are permanent and 
individual constituents of the cell handed on from 
one generation to another, they are to be found m 
th© hmn and not m the chromatin. Doubtless th© 
little regular rows of chromatin granules of th© 
cytological preparation are tempting to th© ‘ Neo- 
Mendelian,’ but the evidence against their permanent 
nature is strong. 

I fail to see the point of the remark as to th© pro¬ 
portion of th© sperm left when th© chromatin is 
eliminated. 

Having admitted th© difficulty of imagining 
all or half the potentialities “ for the development 
of an animal” being contained in the “microscopic 
spermatozoon,” Prof. Dunkerley goes on : “ Then 

is it much more difficult to believe that these 
potentiahties are arranged in some sort of order in 
th© mdividual chromosomes ? ” 

“ I can’t believe that ’ ” said Alice. 

“ Can’t you ^ ” the Queen said in a pitying tone. 
“ Try again: draw a long breath, and shut your 
eyes.” . . . “ I dare say you haven’t had much 
practice,” said the Queen. “ When I was your age, 
I always did it for half an hour a day. Why, 
sometimes I’ve believed as many as six impossible 
things before breakfast.” (“Through the Looking- 
Glass,” Lewis Carroll. London: Macmillan and Co., 
1873.) Chablbs Walker. 

University of Liverpool, July 3. 


On X-ray Diffraction Patterns from Liquids 
and Colloidal Gels. 

On account of th© present great interest in the 
interpretation of X-ray patterns for amorphous 
substances (broad haloes) it seems desirable to present 
in a preliminary way a few of the observations made in 
the present writer’s laboratory. These tend to show 
that very important information of practical bearing 
can be obtained on rubber and its substitutes, mtro- 
cellulose, gelatine, hnseed oil, china wood oil, resins, 
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varnishes, etc In all cases the films have been 
measured photometrically so that on the curves th© 
exact centres of the broad bands are easily located. 

For unstretched rubber latex films th© spacings 
calculated by the Ehrenfest formula (a=7*72X/47r 
sin 8, where 2(9 is the diffraction angle) from the two 
principal rings (second order faint rings appear in 
addition) are 6-OS A.U. and 14 76 A.U., m fair agree¬ 
ment "With Hauser and Bosbaud [Kautschuh, Jan. 1927, 
p. 17). TiTien, however, the rubber is very carefully 
purified by a process of fractional solution and evacua¬ 
tion to constant weight, the spacings are 5-97 A.U, and 
11 15 A.U., a profound change m the inner ring. 
Intermediate values up to 14 76 A.U. have been ob¬ 
served with solvent swelling. On account of the 
excellent proof by Zermcke and Prins {Zeit PhysiJc, 
41, 184; 1927) that th© broad rings are indicative of 
th© natural distance of nearest approach of molecules, 
th© classical Bragg formula n\ = 2d sm 6 seems pre¬ 
ferable to the Ehrenfest expression, which was derived 
for regular spacing of atoms within molecules. 

With nitrocellulose of th© same composition th© 
following quantitative results are typical for the 
spacings of the inner and outer rings respectively 
calculated by the Bragg formula : 


Untreated, dry , . . . 

Dry, residual solvent present . 


Oil softener added 


Uresh, 

Aged 

Aged 

(light). 

(heat). 

7 18 i. U. 

(7 17 l.U. 

re 98 A.U. 

4 02 

14 05 

13*92 

'9 30 

/9 32 

/7 86 

,4 47 

14 47 

14 31 

(7 34 


I — 

L4-31 

14 39 

14 39 


The swelling or combination of molecules with 
solvent or oil has a much greater effect than aging, 
even though th© film may become very brittle. 

Contrary to th© results of Katz {Ze%t, physik. Chem., 
125, 321; 1927), distmct though usually small differ¬ 
ences in spacings are observed with china wood oil 
and linseed oil during polymerisation and drying. 
Th© following remarkable results on china wood oil 
were obtained by careful measurement of th© photo¬ 
metric curves; they are expressed as percentage 
change related to the spacings of the raw liquid oil 
calculated by the Bragg formula : 

Inner Ring. Outer Ring. 
Raw liquid . . . . 8*5 A.U. 4*4 A.U. 

Raw dry film (oxidation at 

room temperature) . + 6 per cent. 4-1 per cent. 

Raw gel (polymerised by heat) 4-3 +2 

Prepared liquid . . .4-12 -f-16 

Prepared dry film . ,4-13 -1-6 

The prepared liquid in this case consisted of china 
wood oil heated with Vemc© turpentine and thinned 
with pur© turpentine. The film dries with a crystalline 
finish, which is, however, only a pseudo-orystallm© 
wrinkled skin. The increase m spacings (decrease 
m ring diameters) m every case, including drying, 
over those of th© raw oil is remarkable. Combmation 
with solvent molecules and polymerisation are both 
definitely indicated. No mdication has been foimd 
m these patterns of long spacings such as are obtained 
with solid carbon chain compoimds, and such as have 
been observed for liquid primary normal alcohols 
by Stewart and Morrow {Proc. Nat. Acad. Sci,, 13, 
222; 1927). It is possible that diffraction rings corre¬ 
sponding to these long spacings may be so close to 
th© central direct-beam trace on th© photographic 
film a that they are not defined. This is particularly 
true where molybdeoaumXct rays have been used instead 
of rays from a copper target. 

Smular results have been obtamed with cumar, 
resins, varnishes, etc. In all cases it is clear that the 
‘ amorphous ’ i^ing diagrams may yield very important 
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theoretical and practical results m terms of funda- 

mental sioace array of molecules or aggregates acting 
as umts, polymerisation, the swelling of gels, and 
changes durmg aging. X-ray science has apparently 
reached the stage wherem it may analyse all matter 
m any form whatsoever. Geobge L. Clabk 

Dept, of Chemical Engineering, 

Mass. Institute of Technology, 

Cambridge, Massachusetts, U S.A. 


Potentials during The Solar Eclipse. 

Owing to adverse weather conditions we were 
unable to take any photographs of the solar eclipse 
at Bangor. Certain other observations which were 
made may be of interest. A thermometer mounted 
on a stand in the open and viewed through a telescope 
recorded a drop m temperature of only 0 ° 5 C., the 


actual temperature at the time of totality being 

Reading were taken by the water-drop method of 
the variation of the potential at a point 215 cm. above 
the ground before, during, and after the eclipse. The 
potentials recorded on June 28, 29, and 30 are shown 
in the accompanying diagram (Fig. 1 ). It wiU be 
noticed that during the eclipse there was a change 
frcmi a pc^itive to a negative potential, this change 
being probably due to the heavy rain which fell at 
the time. 

The darkn^s and fall of temperature during 
totality were not so marked as they would have been 
had there been no cloud, and the whole phenomenon 
was disappointing in this part of the country. 

E. A. Owen. 

H. 1. Jones. 

Physics Department, 

University College of North Wales, 

Bangor. 
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Series in the First Spark Spectrum 
of Tin. 

Following the work of one of the authors on 
regularities in the spark spectrum of tin (Sn iii, 
Proc. Phy, Soc., 39, 161; 1927; and Sn iv, in tho 
course of publication), tho spectrum of the element 
in the smgly-iomsod stage (Sn ii) has been investi¬ 
gated. 

Accordmg to the theory of spectra recently 
developed by Hund, the first spark spectrum of 
tin must arise from transitions of one electron suc¬ 
cessively through the Og, Pi, O 3 , Pg, Qi, O 4 . . . 
shells which result respectively in the usual doublet 
terms in the order of value, l^P, l^S, 2 ^P, 2 ^^', 
l^P, etc All these terms have been found, the 
largest being l^P^^ 117684, giving the second ionisa¬ 
tion potential of tin to be about 14*5 volts. 

Besides these, the configuration of 
one Oi and two Og electrons gives 
^P, a^D, ^P, terras. Combina¬ 
tion pairs between this a^D term 
(found to^ be identical with the 
ajjg terms "mentioned in the paper 
referred to above) and the regular 
^P and terms are detected, the 
latter forming a characteristic 
series, very prominently seen m 
the spark spectrum of the ele¬ 
ment, and there is probably an 
indication of the existence of the 
^P term also. As a result of the 
analysis, about thirty lines of the 
first spark spectrum of tho element 
have been classified, which include 
a large number of the strong lines 
observed m the ordinary spark 
and the vacuum arc in tlio visible 
and tho fluorite region. ' 

Tho first cloublot P separation 
is found to bo 4247 which 

is in agreement with tho value 
mferred from tho probable limit¬ 
ing difference oa^Px - ao^P 2 
arc spectrum of tin. The second 
separation ~ 2 ^p 2 = 886*2 and 

the second principal pair IW - 
22 Pi 2 , with the aid of the rela¬ 
tivity doublet laws, have led to 
the two following pairs in the 
spectrum of Sb ill (which is 
under investigation by us). These 
pairs probably form the con- 
of the second sharp senes of the 


A. 

Int. 

V. 

AV, 

4591*89 

(5) 

21771*5 

1668*1 

4265*089 

( 6 ) 

23439 6 

4693*09 

(5) 

21302 0 

1668*2 

4352*25 

( 6 ) 

22970 2 


In general features the first spark spectrum of tin 
is found to resemble closely the spectrum of Si li, 
analysed by Fowler. Details of the analysis will be 
published shortly. 

A. L. Nab A VAN, 

K. R. Rao. 

Vizianagram, 

May 29. 





5 Hs , Hini' 







“s:- 


ceased > 

* 1 I I / i 

W1H t)r- UGhT BR££2 g.j 



I \Nemesohyj 
.(00 -J<|TH.Ka7' 


Rmn ><Ueav^Rain XFairi^Wav/ ^ 


-WtivP' 



RKia 

I 

If 30 Ci 


F o fnj 

T>ujR^^y^ Tune 30t«. 1 ^ 2 .^ 


/a -m a. 3 4 f 

< HEAVy CLOUBsl ONERWEAi 

HQtfr "P.R6g7£' U. 


~T 

I 


-W DRazLE 


Fia. 1 . 


secutive members 
spectrum. 




July 23 , 1927 ] 


NATURE 


121 


The Leeds Meeting- of the British Association. 
Local Abranoements. 


A FTEB an interval of thirty-seven years the 
British Association is again meeting at 
Leeds The City and University joined in a cordial 
invitation to the Association, and are working hard 
to live up to Yorkshire traditions of hospitality in 
connexion with the meeting The president, Sir 
Arthur Keith, has already made himseK known to 
‘many citizens of Leeds when he ?iddressed the 
Luncheon Club earlier in this year upon the subject 
of science and civilisation. His visit was much 
appreciated and increased the interest of many 
citizens in the coming visit of the great scientific 
Association over which he will preside 

As in 1890, the Beception Booms are in the 
Town Hall, which is centrally placed for all the 
stations upon the main railway lines serving Leeds. 
A special room will be put aside in the Town Hall 
for the convenience of members wishing to obtain 
information or tickets for the various excursions 
The ample accommodation available permits of the 
usual facihties for writing-rooms, refreshments, 
post office, etc. As usual, the Meteorological 
Office will have an exhibit, whilst a new feature 
will be a room put aside for the purpose of demon¬ 
strations by the British Broadcasting Corporation. 
In the crypt of the Town Hall an exhibition of 
scientific apparatus is being arranged, to which a 
number of w^ell-known apparatus firms are con¬ 
tributing The general officers will occupy rooms 
in the City Education Offices, which face the Town 
Hall across Calverley Street. Meetings of the 
general committee and council will probably also 
be held in the Education Offices. 

The secretariat will be at the Metropole Hotel, 
which is vnthin two minutes of the Town Hall and 
of the Majestic Cinema, a fine building recently 
erected in the city, in which the presidential address 
will be delivered. The Majestic fronts upon City 
Square, in which Priestley’s statue will be found, 
as also the Unitarian chapel of which he was at one 
time minister. The University is distant a short 
ride by tram along the Headingley route from City 
Square. All the meeting-rooms of the sections will 
be found either along this route or at the Univer¬ 
sity. The meeting-rooms of the sections fall natur¬ 
ally into two groups : at the University will be found 
Sections A (Mathematical and Physical Sciences), B 
(Chemistry), C (Geology), D (Zoology), K (Forestry 
Sub-section), and M (Agriculture), whilst K (Bot¬ 
any) and G (Engineering) are in the immediate 
neighbourhood in the Trinity Congregational and 
Emmanuel Church School-rooms. Many of these 
sections will also have rooms in various University 
buildings for scientific exhibits, whilst luncheon 
and tea can be obtained at the University Befec- 
tory, at the Staff House and Be Grey Boad, or in 
the large Physics Laboratory. In the Engineering 
Lecture Theatre at the University several meetings 
are also to be held for the discussion of scientific 
problems connected with the textile industries. 
Of the other sections, I (Physiology) naturally finds 
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its home at the Medical School, whilst H (Anthropo¬ 
logy) IS appropriately housed in the Philosophical 
Hall, the headquarters of the long-established Leeds 
Philosophical and Literary Society. 

These sections, as also E (Geography) in the 
Alexandra Hall, F (Economics) in the Y.W C A., 
J (Psychology) in the Masonic Hall, and L (Educa¬ 
tion) in the Albert Hall, are all close to the Becep¬ 
tion Booms and w”!!! amply be catered for, as re¬ 
gards lunch and tea, by the Beception Boom and 
many restaurants m the shopping and Hotel 
quarters of the City in the immediate neighbourhood. 

Many of the visitors will be staying in Univer¬ 
sity hostels, or hostels of the Training College at 
Beckett’s Park. Some of the University hostels 
are close to the University, and visitors staying at 
Lyddon Hall, College Hall, or Umversity Hall will 
be able to lunch in hostel if they desire 

The president himself will be the guest of the 
City in the Judge’s Lodgings, which are conveni¬ 
ently situated with regard to the meeting-places of 
the Association, all of which are within a very short 
distance of one another. 

Leeds makes an excellent centre for those who 
wish to make themselves acquainted with the 
beauty spots of Yorkshire, and in consequence the 
local committee has arranged a wide field of ex¬ 
cursions that should meet all needs. The more 
important abbeys in Yorkshire are to be visited 
under the leadership of well-known archaeologists. 
Mr. Peers, of H.M Office of Works, will act as the 
leader of the excursion to Bievaulx and Byland 
Abbeys, while Prof. Hamilton Thompson will act 
in a similar capacity to the excursion to Bolton 
Abbey and Skipton Castle. The limestone country 
around Ingleborough is also to be visited, and 
opportunities for drives into Nidderdale and Wens- 
leydale will be given. A local committee has been 
formed at York and Harrogate, and visitors to 
either of these places are assured of a hearty 
and interesting welcome. Probably a unique ex¬ 
cursion is that to Gaping Ghyll where, thanks to 
the kind offices of the Yorkshire Bamblers’ Club, 
a limited number of members will make the descent. 
In addition there will be a number of visits to works 
and factories in, and near, Leeds, and two visits to 
the Mines Bescue Station at Wakefield are included 
in the programme. 

The Lord Mayor and Lady Mayoress are to give 
a reception to all members of the British Association 
in the Art Gallery on Thursday, Sept. 1, at 8 
and on Tuesday evening, Sept. 6, the University of 
Leeds will entertain members at the University, 
when most of the scientific and technological 
departments will be exhibiting. 

Garden parties are to be given by Major Fawkes, 
of Farnley Hall, on Friday, Sept. 2—an exceptional 
opportunity for members to inspect the fine col¬ 
lection of Turner pictures that he possesses—and 
by Col. C. H. Tetley of Foxhill, the Pro-Chancellor 
of the University. On Saturday, Sept. 3, Lady 
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Lawson Tancred will entertain at tea those members 
who take the excursion to Aldborough. Those 
who are interested m textiles are invited by the 
British Research Association for the Woollen and 
Worsted Industries to visit its laboratories at 
Torridon on Thursday, Sept 1 
Through the courtesy of the Leeds Choral Union 
a concert will be given m the Town Hall on Sunday, 


Sept. 4, at 8.15 P.M., and the items on the pro¬ 
gramme include Grieg’s “ Concerto,” Elgar’s 
The Dream of Gerontms,” and Parry’s “ Blest 
Pair of Sirens ” 

On Tuesday morning, Sept b, at 12 noon, a Con¬ 
gregation of the University will be held in the Great 
Hall, at which a number of honorary degrees will be 
conferred. 


Science and Industry in Italy. 


T he opening on May 28, by the King of Italy, 
of the Yolta Centenary Exhibition at Como 
is a reminder to the world of the progress of 



PiGr. 1.—Copy of "bust cf Volta by Gio. Battista Comolh. 

science and industry in Italy. The land of great 
poets and painters, of famous churches and uni¬ 
versities, Italy was one of the first 
countries to witness the rebirth of 
scientific studies, and from the 
days of Leonardo da Yinci the 
lamp of science has been kept 
burning. Just as the labours of 
Gahleo and Torricelli, of Bosco- 
vitch, Yesalius, and Malpighi, of 
Avogadro, Cannizzaro, Secchi, and 
Schiaparelli have added lustre to 
her schools, so has the work of a 
long line of eminent hydraulic 
engmeers engaged in harnessing 
the rivers of the Alps and Apen¬ 
nines made Italy famous as a 
nation of constructors. 

Inaugurated to commemorate the centenary of 
the death of Volta, who passed away at Como on 
Mar. 5, 1827, the Centenary Exhibition has among 
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its patrons Signor Benito Mussolmi and Senatore 
Gughelmo Marconi. The site of the Exhibition is 
the spacious eighteenth - century mansion, Villa 
Olma, once the property of a great Milanese 
nobleman but now owned by the Commune of 
Como. It is in the fine ballroom of the villa, with 
its two-storied balconies, that many of the con¬ 
gresses will be held. In the villa itself is also 
displayed the collection of instruments illustrating 
Volta’s own apparatus and his important in¬ 
ventions. 

In 1899 another exhibition was held to celebrate 
the centenary of the discovery of the voltaic pile, 
but, as recorded in our columns at the time, on 
July 13 of that year practically the whole of the 
exhibition was destroyed by fire, and nearly all 
of the precious Volta relics perished—a loss to 
science only comparable with the destruction of 
Priestley’s books, manuscripts, and apparatus in 
the Birmingham riots of 1791. Before the fire, 
however, photographs had been taken of the 
apparatus, and from these it has been possible to 
make replicas. The most interesting of these, 
perhaps, are the copies of the voltaic piles used by 
Volta in his demonstration in Paris when Napoleon 
attended a sitting of the National Institute, and 
the early forms of battery developed from the 
‘couronne des tasses.’ As is generally known, 
Volta’s invention of the pile was described in a 
letter written to Sir Joseph Banks on Mar. 20, 
1800, from Como, and it was the information 
contained in the first part of the letter which led 
Carlisle and Nicholson to the experiment on the 
decomposition of water by the electric current. 



Fid. 2.—Examples of VoIta*s experimental piles 

In the grounds of the Villa, temporary buildings 
have been erected, and in these and the house 
itself are displayed the various exhibits. The two 
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most important sections of the exhibition are the 
International Exhibition of Electrical Commiimca- 
tion and the National Electric Water Power 
Exhibition. To the former Senatore Marconi has 
dent^a valuable collection of apparatus, some of 
which“^*’‘*was used in his earliest experiments, 
together with a number of transmittmg and 
receiving instruments which were 
used m the days before the 
advent of the thermionic valve. 

Among the apparatus is a copy 
of that employed by Senatore 
Marconi in his experiments at 
his father’s house at Bologna in 
1895 No fewer than thirty-five 
states, mcludmg Great Britain, 
have sent exhibits, while the 
Itahan Government have installed 
a short-wave radio station of 
25 kw. power which will be 
workmg. 

Of the work of the Italian 
nation in the extension of hydro¬ 
electric power generation and 
transmission, much information is given by charts, 
photographs, etc., supplementing the review given 
by Prof. Emirico Vismara and others at the 
World Power Conference held at Wembley in 1924. 
Italy has taken a leading part in hydro-electric 
power development, and Prof Vismara recalled 


how, on the completion of the transmission Ime 
from Tivoh to Rome, 25 kilometers at 5000 volts, 
in July 1892, Kelvin, Ayrton, Preece, Crookes, 
Swan, Crompton, and others telegraphed: The 
Enghsh Electricians send greetings to Electricians 
of Italy on completion of splendid enterprise of 
Tivoli, and wish them every success.” Another 
notable achievement was the line from Pademo 
to Milan, carr 3 ?ing current at 13,000 volts. With 
her great mountain chains, with an abundant 
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rainfall, but with no coalfields, hydro-electric plants 
are a necessity to Italy, and these are now linked 
together so as to cover almost completely large 
portions of the country. It is an interestmg 
economic feature, however, that with the develop¬ 
ment of electric power from water the importation 
of coal tends to increase and not decrease. 


During the course of the Exhibition, which will 
be open from May until October, many congresses 
will be held, amongst which the most important 
wall be the Congress of Physics and the Inter¬ 
national Congress of Electrotechnics Distinguished 
scientific workers, many of them of international 
repute, from Austria, Canada, 
Denmark, France, Germany. 
Great Britain, Holland, Italy, 
Russia, Spain, Sweden, Switzer¬ 
land, and the United States, will 
attend the Congress of Physics. 
The universities of Great Britain 
will be represented by Dr F. 
W. Aston, Prof. W. L. Bragg, 
Prof. A. S. Eddington, Sir Ernest 
Rutherford, Sir J. J. Thomson, 
Dr. J A. Fleming, and Prof. 
0. W. Richardson, Canada by 
Prof. J C. McLennan; and India 
by Prof. M. Saha. At the con¬ 
clusion of the Congresses the 
delegates will be conducted to 
Venice, Florence, and Rome, as 
the guests of the Italian Govern¬ 
ment, and the great national 
commemoration of Volta’s cen¬ 
tenary will take place at Rome 
in the Capitol on Sept. 19. The 
entke arrangements appear to 
have been planned on a scale 
wnrthy of the occasion, and worthy of the 
place science should take in the daily life of 
every progressive nation. Centenary celebra¬ 
tions nowadays follow each other wdth increasing 
rapidity, but the Volta centenary commemora¬ 
tion is one which does homage to an outstand- 
mg figure in Italian science, whose discoveries 
have led directly to the applications of science 
by which Italy has become a great industrial 
nation. 



Fig 3 —Early voltaic battenes and experiments on frogs* legs 



Fig. 4.—Volta's hydrogen lamp, electric pistol, and apparatus to test theory of hail formation 
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Excavations at Ur of the Chaldees, 
By C. Leoitabd Woolley. 


T he excavations started last 3 'ear on Oct 28 
and were closed dovn on Feb. 19 With 
the exception of Father Burrows, who replaced 
Dr Legrain as epigraphist, my staff was the same 
as in the former season, Mrs Keeling being 
responsible for the drawings, Mr Whitburn for 
the architectural side, and ]\lr. Mallowan actmg as 
general archssological assistant; as foreman I had 
again Hamoudi from Jerabliis, wMe his two sons 
were engaged, one as photographer, one as junior 
foreman The number of workmen employed was 
smaller than usual, in view of the nature of our 
programme, and averaged about 130 The work 
fell into two distinct parts the excavation of 
building sites, principally the houses of the Larsa 
period, and the examination of a large prehistoric 
cemetery. 

The house site lay ]ust outside the sacred 
Temenos, against its south-west w^all. Here we 
cleared parts of five streets, laying bare the 
remains, for the most part very well preserved, of 
fifteen houses, enough to give us a fair idea of 
town-plamiing in the period between 2100 and 
1900 B c. Contrary to what excavations on other 
sites of later date had led us to expect, the houses 
proved to be remarkably well-built structures in 
burnt and crude brick, standing two storeys high, 
with an average for a moderate-sized house of 
twelve rooms. Of course the exigencies of ground 
space and of the owner’s means introduced all 
sorts of variations, but throughout there was 
recognisable one general type. The house w^as 
built round a central courtyard on to which 
opened all the rooms , round this ran a wooden 
gallery reached by a staircase of brick below and 
of wood for the upper flight, giving access to the 
chambers of the top floor ; the house roof extended 
over the gallery, sloping shghtly inwards, and left 
in the centre a comparatively small opening which 
served as a light-well for the ground-floor : gutters 
round the edge of the opening led the rain water 
from the roof into a drain in the middle of the 
brick-paved court. It was possible to identify 
some of the rooms. The front door led into a 
small lobby commumcating with the court, facing 
the entrance was the reception-room, on one side 
the kitchen, and below the stairs the lavatory, with 
a drain exactly like that of a modern Arab latrine. 
Altogether the arrangement and appearance of 
the house was precisely what one finds in the 
better quarters of Basra or Baghdad at the present 
day. 

We knew already that it was the custom to 
bury the dead under the floors of the rooms in 
which they had lived; this year we found an 
extension of the custom in that some of the houses 
were provided with a regular funerary chapel 
designed as part of the origtual building; the 
chapel was a long chamber having at one end a 

1 Brom a discourse delivered at the Eoyal Institution on Friday, 
June 10, 
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brick altar and a column of brickwork (the meaning 
of this is uncertain), and below tbe ])avement of 
the ' nave ’ there wus a vaulted brick tomb which 
acted as a family vault, some containing as many 
as ten bodies interred at different tunes. In one 
case, instead of the tomb there were grouped 
round the altar clay bowls and coffins containing 
the bodies of infants, more than thirty in number ; 
it would look as if the chapel were dedicated to 
some goddess w^ho was a patroness of children. 

One of the most important discoveries made in 
the houses was that of a fallen brick arch in one 
of the doorwa^^s This takes back tbe history of 
the arch as a feature of domestic architecture by 
several hundred years and enables us to work out 
reconstructions of buildings of tins period (c 2100 
B c ) in a manner for which there was before no 
justification in fact We can now be sure that the 
arch and the vault were regularly employed in 
temples, and it is not unreasonable to suppose, in 
view of certain peculiarities of ground-plan, that 
in the next great building period, that of 1400 b.c , 
the dome also was used. The chidf ' finds ’ made 
m the houses were of inscribed tablets Many of 
these were ordinary business documents, but we 
have, besides a few religious texts, lists of tbe pious 
foundations of kings, grammatical texts and 
syllabaries, and mathematical tablets with such 
things as tables of square and cube roots, oxerciscs 
m land mensuration, etc. 

Work on budding sites other than tliat of the 
Larsa houses threw much new light on the topo¬ 
graphy of the sacred Tomenos, filling up what had 
been blanks on our general plan and loading to 
the identification of the great temple of the moon 
god Nannar in the time of Nebuchadnezzar ; tlie 
(liscovery of a remarkable building set iij) by 
Sin-idmnam, king of Larsa (c. 2000 b.c.) about a 
mile to the east of the Temenos enclosure showed 
how widely scattered were the public buildings of 
the city and how much work remains to be done 
even after the excavation of the Temenos itself is 
complete. Further digging beneath the floors of 
the temple E-nun-makh, &:st excavated in 1922, 
brought to light new historical information and, 
amongst other objects, a set of ivory toilet instru¬ 
ments of fine Phoenician work and an ivory plaque 
bearing a remarkable Phoenician inscription. 

The second part of our season was spent m the 
examination of a cemetery lying at the south¬ 
east end of the Temenos and inside its later walls. 
The graves, distinguished by their levels and 
contents, belonged to three periods, the uppermost 
to 2800-2600 B.C., the next to about 3100 b c., 
the earliest to some five hundred years before that. 
The upper levels were dated by inscribed cylinder 
seals, two graves of the first series belonging to 
members of the household of the daughter of 
king Sargon of Akkad, while from the second series 
came the seal of the wife of Mesannipadda, first 
King of the First Dynasty of Ur; the date of the 
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lowest graves was deduced from the very great 
amount of deposit separating them from the middle 
senes and by the difference of script on the inscribed 
objects, this being semi-pictographic instead of 
fully developed cuneiform. In the lowest stratum 
the bodies are sometimes partly burnt, evidently 
a survival of an older practice of cremation, all 
signs of this disappear in the upper levels. The 
normal type of grave is a mere hole m the ground 
lined with mattmg in which the body was placed 
wrapped in a mat, the offerings were grouped 
about it and the whole covered with a second 
layer of mattmg before the earth was replaced 
Later, wickerw^ork coffins might take the place of 
the simple mats, and two or three wooden coffins 
were found. From the earliest times clay coffins 
were occasionally used, and these became more 
common as time went on , it is curious that the 
clay coffins, which would seem to be the more 
costly form of burial, were in fact the poorest in 
their furniture. 

The objects from the graves were such as no 
previous excavations in Mesopotamia have pro¬ 
duced, and it was noteworthy that in richness, m 
quality, and m technique they were better in 
proportion as they went back earher m time. 
Though we have touched the oldest dateable 
strata 3^et found (I except that of the pamted 
pottery", about which virtually nothing is knovm), 
it is clear that we have to deal with a civilisation 
which if not already decadent had at least been in 
existence for many centuries. 

Most striking are the gold objects. The wealth 
of precious metal found in the gi'aves is proof of 
the prosperity of the age, but also it is in these 
things that we have best evidence of its high state 
of culture, for the gold was the material on which 
the workman lavished most skill and it alone has 
suffered no decay. Not only beads, pendants, and 
personal ornaments are of gold, but we find even 
tools and weapons of gold or of electrum; these 
must have been ceremonial rather than for practical 
use, but they reproduce the forms of implements 


in copper and in silver Far the finest is a dagger 
of gold and lapis lazuli in a sheath elaborately 
decorated with filigree , besides this we have a 
spear-head, an adze, and two chisels of electrum . 
the handles of such weapons were of wood covered 
with gesso painted red and bound wuth thm gold 
Toilet utensils were made of the same metal—one 
set IS in a finely decorated case—as well as in silver 
and copper ; bowls, vases, and lamps w'ere some¬ 
times of silver, and one silver bowl is beautifully 
fluted and engraved 

Engravmg on shell was fairly common * a set 
of plaques thus w^orked with animal subjects and 
framed in lapis lazuli and red stone was the most 
attractive, wFile a gaming-board with inlaid geo¬ 
metrical designs is perhaps of greater interest 
though of less artistic merit, a larger plaque 
showmg a priest at sacrifice is an unusually fine 
example of the same technique. Ostrich eggs and 
sea-shells were sometime^ encrusted wuth lapis, 
mother-of-pearl, and red paste. Stone vases in 
‘ alabaster,’ steatite, and limestone were very 
numerous, copper was astonishingly abundant, and 
we found one mstrument of iron, this from a grave 
in the lowest stratum. The beads are of lapis and 
carnehan, very well cut and polished, and were set 
with others of silver and gold, the latter being 
often made with a thin plating over copper. 

Only the pottery is disappomtmg in its quality. 
Sculpture is represented by some curious figures in 
unbaked clay and by a fragmentary but most 
important relief showing an empty chariot drawn 
by hons being led in procession, perhaps in the 
funeral procession of a king Lastly, we have 
recovered a great number of engraved cylmder 
seals invaluable for the study of early art forms. 
Altogether the season’s work has produced a mass 
of material, much of it entirely novel, the import¬ 
ance of which for the early history of Mesopotamia 
it would be difficult to exaggerate I am glad to 
say that there is every reason to believe that 
discoveries of no less importance await us next 
winter. 


Obituary. 


We regret to announce the following deaths: 

Mr. Charles Ford, I.S.O., Superintendent of the 
Botanical and Afforestation Department, Hong-kong, 
from 1871 until 1902, on July 14, aged eighty-three 
years. 

Prof. Chas. W. Hargitt, research professor of zoology 
in Syracuse University and vice-president of Section 
F of the American Association in 1903, distinguished 
for his work on the coelenterates, on June 11, aged 
seventy-five years. 

Prof. A. Kossel, emeritus professor of physiology in 
the University of Heidelberg and editor of the Zeit- 
schrift fur physiologische Ghenue, who was Nobel 
laureate for physiology in 1910, on July 6, aged 
seventy-three years. 

Mr. John Maeleod, I.S.O., formerly professor of 
mathematics at King’s College, Nova Scotia, and 
the author of numerous original theorems in pure 
geometry, aged eighty-six years. 

Mr. Hudson Maxim, inventor and manufacturer of 
explosives, of Brooklyn, New York, aged seventy- 
four years. 
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Prof. M G. Mittag-Leffler, For Mem, K.S., formerly 
professor of pure mathematics in the University of 
Stockholm and founder and editor in chief of Acta 
Mathematical aged eighty-one years. 

Mr. J. H. Reynolds, formerly Principal of the 
Mumcipal School of Technology (now the College of 
Technology), Manchester, and Director of Higher 
Education, who was president m 1913-14 of the 
Association of Technical Institutions, on July 17, 
aged eighty-five years. 

Mr. B. Lewis Rice, C.I.E., formerly Director of 
Archaeological Researches in Mysore and author of 
“ Epigraphia Carnatica,” on July 10, aged eighty-nme 
years. 

Mr. G. B. Sudworth, for more than forty years 
dendrologist of the Umted States Forest Service and 
author of “ Check List of Forest Trees of the United 
States, their Names and Ranges ” (1898), on May 10, 
aged sixty-three years. 

Mr. W. S. Valiant, curator of the Geological Museum 
at Rutgers College, known chiefly for his discovery 
of Ordovician trilobites in the Utica shales at Rome, 
New York, on Mar. 27, aged eighty-one years. 
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News and Views. 


The Wild Birds Protection Bill is dead, alter the 
second reading had given j^romise of a sate passage 
through the House of Commons. In the opinion of 
those best competent to judge, it was a measure de¬ 
signed to give better protection to British birds than 
even the old and scattered Acts, which it was to 
supersede, had done. But it has been lulled by slogans 
devised by well-intentioned but less well-informed 
propagandists. It was called a “ Bare Birds Pro¬ 
tection Bill,” yet it protected every bird m the country, 
it was sneered at because it gave different degrees of 
protection to difterent birds, but so long as some birds 
are persecuted and some are not, it is reasonable that 
the degree of protection should vary ; it was said 
that the birds would be better off without the Bill, 
but the statement betrays lack of knowledge of the 
operation of the present Acts and the particular points 
on which experience has proved them to be weakest; 
it was said that public opimon was against the Bill, 
on the contrarj^, the informed public w^ere in favour of 
the Bill- The death of the Bill is to be regretted by 
all interested in the effective protection of birds m 
Great Britain, the more so as its disappearance is due 
to the bhnd faith of certain members of Parliament 
in the propaganda of malcontents. 

WiCKEN Fen, under the care of the National Trust 
and its local committee, promises to become on© of 
the most instructive of the natural reserves in Great 
Britain. It can never possess the grandeur of scenery 
or of fauna of the wild mountain areas of Scotland, 
but it has many advantages. It is unredeemed fen- 
land, most of its 600 aci-es uncultivated and untouched, 
it contains a typical marsh flora with several rare 
ingredients and a rich insect fauna nourished upon 
the plants, and it is near a flounshmg school of biology 
wMch has detailed experts for the analysis of the 
various plant and animal groups, with the result that 
a preliminary survey has almost been completed. It 
has been found, however, that the cost of keepmg the 
reserve in order has outrun the funds devoted to the 
purpose, last year by a sum of £268, and the National 
Trust has launched an appeal for a capital sum of 
£10,000, the interest of which will be available for the 
upkeep of the sanctuary. It is also the intention to 
add 340 acres to the present reserve and “ so put the 
whole property on a sound financial basis ” 

. A NOTICE of the appeal for Wicken Fen which 
appeared in the Times of July 14 contained the 
statement that, left to itself, the fen flora would 
decrease by two-thirds of the present number, and 
that the fauna would shrink from 6000 species to 
fewer than 2000, In Nature’s care, Wicken Fen 
would quickly become an impenetrable swamp, 
uninhabitable by many fen plants and animals. 
To retam the present balance, wliich represents a 
typical fen flora and fauna, considerable expense has 
to be incurred. If the sanctuary is to preserve these 
fen conchtions, a hmited amount of human interference 
is necessary, the cost of which is not met by present 
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resources A local committee of the National Trust, 
under Pi of J Stanley Gardiner, is rosj)onsiblo for the 
area, and we are cortam tliat money contributed 
towaids the upkeep and extension ot Wickon Fen 
sanctuary will bo wisely spent for the furthering of 
knowledge of Nature. 

The British Medical Association has been celebrating 
the Lister centenary at its annual meeting during the 
past week—appropriately at Edinburgh this year— 
and, as jiart of the celebration, has issued a Lister 
memorial volume, which is one of the most complete 
that we have seen—“Joseph, Baron Lister” (Edin¬ 
burgh and London : Oliver and Boyd, 1927. 10,?. (id. 
net). Apart from a biographical sketch of Lister’s 
life, the work includes a number of reminiscences of 
‘ The Chief ’ by surviving clerks, dressers, or house 
surgeons, amongst which is a contribution from the 
late Prof. Caird, the whole being edited by Dr. A. 
Logan Turner. An interesting section is that which 
gives a short account of the careers of Lister’s fellow- 
residents at the Old Boyal Infirmary, Edinburgh, in 
the summer of 1854, a group of men wlios© after history 
did not belie the promise of their early years. Two of 
Lister’s addresses are reprinted, together with a 
number of obiter dicta from his published works. A 
chapter on the state of surgery before Lister’s anti¬ 
septic work had banished the infections which too 
often followed surgical operations brings into full 
relief the great boon to mankind of lus researches. 
His later surgical work perhaps rather overshadows 
his earlier physiological exporjments, but the latter 
served as an excellent training and stood liim m good 
stead when ho came to devote lumsolf entirely to the 
advancement of surgery. In virtue of the number of 
its contributors—upwards of a dozen—the volume 
gives an impression of complotonoss which may be 
lacking in one by a single hand. By perusal of these 
pages the I'eader may gam a very good idea of Lister’s 
character and works, and of the development of the 
science and art of surgery at the period when ho 
revolutionised its practice, the whole revealing a most 
fascinating story. 

In a short note in Nature of July 9, p. 59, dealing 
with some recent work in hydrodynamics, the opinion 
was expressed that during recent years the centre of 
gravity of pure hydrodynamical research apiieared to 
have shifted to the Continent. The writer had in 
mind the new orientation given to this subject by the 
Prandtl theory and its various developments on the 
theoretical side, and the extraordinarily high degree 
of experimental skill exhibited in the production of 
the kmematographic films of fluid motion shown at 
Prof. Prandtl’s recent lecture before the Royal 
Aeronautical Society. More mature consideration, 
however, suggests that th© opinion so expressed was 
too sweeping, in that it did less than justice to the 
large body of British scientific workers who have 
contributed to this and other branches of hydro- 
dynamical investigation. A wrong impression cor» 
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tainly tends to be created by the tardiness with which 
completed papers reach pnblication. Reports and 
Memoranda of the Aeronautical Research Committee, 
for example, are not usually available until an;^i:hing 
from six to sixteen months after completion of the 
research. The result is that independent research 
workers not ni direct touch with the personnel at 
Government research stations may remain for a 
considerable period in complete ignorance of import¬ 
ant developments occurring in their own field. 

A VIOLENT earthquake occuiTed in Palestme and 
Transjordan on July 11. According to the official 
repoit, 26S persons were killed and more than eight 
hundred were injured. The places that have suffered 
most are Maan (more than 60 miles to the south 
of the Dead vSea), Ludd, Ramleh, Nablus (Shechem), 
Amman, and Es Salt. Some lives were lost and 
historic buddings were damaged at Jerusalem 
and the villages round about, the Mount of Olives, 
Jericho, etc. So far as can be judged from the 
accounts already received, the centre of the area of 
destruction lies in the Jordan valley depression, near 
the southern end of the Dead Sea, the longer axis of 
the area being parallel to that depression. The last 
great earthquake in Palestine was that of Jan. 1, 
1837. On this occasion the shock was strong enough 
to cause considerable damage at Beyrout, Damascus, 
Safad (where 3500 out of a population of 4000 lost 
their lives), Acre, Tiberias, and Jaffa. The epicentre 
was probably in the Jordan valle 5 q not far from 
the Sea of Galilee, and therefore about 100 miles 
to the north of that of the recent shock. Of the 
two earthquakes, that of 1837 seems to have been 
the more violent. A rather strong after-shock was 
also felt on July 17 at Amman, Es Salt, Haifa, Jaffa, 
Jericho, and Jerusalem, with its epicentre thus 
about midway between those of the previous earth¬ 
quakes. 

The latest report of the Empire Cotton Growing 
Corporation (report of the admimstrative council 
submitted at the sixth annual general meetmg on 
May 26) shows that the useful work which is being 
earned on by that body continues to expand and to 
produce good fruit, the production of cotton m the 
British Empire, excluding India, being 427,396 bales 
in 1925-26. The outstanding feature of the last 
twelve months was the fall in price in the latter 
half of 1926 from lOd. to a little more than 6d., a fall 
which has been a great discouragement to many 
growers, causing the abandonment of some areas. 
Already, however, the price from various causes has 
risen once more to 9d., and some of the defaulters 
are probably already regretting their hastiness. In 
general, though it may delay the hoped-for day when 
all or most of the cotton used in Lancashire shall be 
Empire-grown, this reaction will probably work for 
good by shakmg out some of the weaker and more 
unprogressiv© cultivators, while at the same tune 
allowing the specialist officers to press on with the 
breeding of the most valuable and useful types of 
cotton, and the Corporation and Governments con- 
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eerned to improve transport facihties before the 
pressure becomes too great. 

The work of the Empire Cotton Growing Corporation 
continues to expand, and the unexpended balance to 
dimmish. The work m South Africa is first described, 
and though results have not yet been all that was 
hoped for, cotton appears to have come to stay as 
a crop that may ultimately covei" large areas. In 
Rhodesia the beneficial results of rotation with mealies 
are beeommg apparent—a step in the very desirable 
direction of regular rotation of crops with cotton, 
much useful work upon wliich subject has also been 
done by Mr. Sampson in Nyasaland, and is now being 
followed up by the School of Agriculture at Cambridge. 
Good work is being done m other parts of Africa in 
the breeding of improved varieties of cotton. The 
new Research Station in Trinidad is referred to, 
and the value of the work carried on there is expected 
to make itself apparent within a comparatively short 
period. An Imperial Agricultural Research Con¬ 
ference is to be held in October. Finally, the 
important work upon transport problems is referred 
to, and the subject of spinmng tests is discussed. 
The whole report is well worth perusal, 

Unbeb the presidency of Prof. E. T. Whittaker an 
exceptionally interesting programme has been arranged 
in Section A (Mathematical and Physical Sciences) of 
the British Association for the Leeds meetmg on Aug. 
31-Sept. 7. The foreign guests include Profs. MilMcan 
and Debye, and Drs. Heisenberg and Kolhorster. 
Prof. Millikan is speaking on the spectra of the elements 
of the first row of the Periodic Table, and is also giving 
an evenmg lecture to the Association on cosmic rays. 
Dr. Kolhorster will probably also "speak on the latter 
subject m the sectional meeting. A paper by Dr. 
Heisenberg on recent progress m quantum mechanics 
will be followed by a discussion m which several 
English speakers will take part. Members will also 
have the opportunity of hearing Prof. Debye speak 
on the polar properties of molecules. Among other 
papers to be presented, those of Prof. Whiddington, 
Dr. Aston, and Prof. Barkla are of special mterest at 
the present time. The joint discussion with Section 
B (Chemistry) on the structure and nature of colloidal 
particles will be opened by Sir William Bragg. There 
will also be several subsectional meetings. In mathe¬ 
matics a paper by Prof. Turnbull on non-commutative 
algebra will serve as a useful introduction to the 
discussion on quantum mechanics, and, m addition 
to papers by Profs, Milne and Brodetsky, a mormng 
will be devoted to contributions on the theory of 
numbers. 

In an article published in Natube of August 28, 
1926, Mr. F. J, W, Whipple, the Superintendent of 
Kew Observatory, made the suggestion that the 
study of the passage of sound through the high 
atmosphere might be promoted by systematic observa¬ 
tions of the sound of gunfire. He was able to record 
that he had heard at Grantham seven discharges of a 
gun on the Shoeburyness range and had been able to 
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tune the passage of the sound. This success has led 
to the organisation of an expeiimeiit which was tried 
last Saturday At the request of the Meteorological 
Oftice, and with the sanction of the War Office, the 
tunes of discharge of a gun on the Shoeburyness range 
were broadcast by the British Broadcasting Corpoia- 
tion from Daveiitry and London. There were three 
loiinds fired in the morning and seventeen in the 
afternoon. Observers were asked to listen for the 
arrival of the sounds coming through the air. The 
reports received at Ivew Observatory indicate that 
no obseivers at great distances were fortunate enough 
to be able to hear the gun regularly, though there 
w’ere mstances in which likelv noises vreve heard after 
one or two of the rounds Hot-wire microphones were 
in operation, however, at four places, and at one ot 
these, the University of Birmingham, good recortls 
w’ere obtained The time of passage of the air waves 
over a horizontal distance of some 130 miles was about 
111 minutes. Birmingham must have been m the 
zone of ^ abnormal audibility.’ There are not 
enough observations to define the limit of the zone of 
normal audibility. The gun was heard intermittently 
at Romford, but not m the south of London. It is 
hoped that the broadcasting experiment will be 
repeated. 

Among the activities of the Science Museum, South 
Kensington, is that of placing on exlubition collections 
of apparatus and specimens illustrating current 
scientific research To some ot these temporary 
exhibitions we have already directed attention. 
Thanks to the co-operation of the National Physical 
Laboratory, fui’ther collections were opened to the 
public on July 18 and will remain on exhibition for 
about four months. One of the new groups of 
exlubits relates to the research being carried out in 
connexion with the transport of apples, a matter of 
importance to the producer, carrier, and consumer. 
A great deal depends on the ventilation of the fruit 
stores, and here is shown the control deduce which 
automatically admits cool air into the store during 
the mght and excludes warm air from entermg during 
the day. Three exhibits deal with the metallurgy of 
dental alloys and amalgams, spectroscopic analysis, 
and British Standardised Steel Preparations. Amal¬ 
gams are extensively used for dental fillmgs, but there 
is need for further knowledge of their properties. 
Unsatisfactory fitting often arises from the fact that 
the changes wMch occur during the mixing, setting, 
and hardening of the amalgams are only imperfectly 
understood. In this research microscopic study plays 
an important part. The exlnbit by the Wireless 
Section of the Natural Physical Laboratory include 
short-wave transmitters with apparatus enabling 
wave-lengths to be measured within 1 mm. ; a model 
short-wave receiver for use on wave-lengths of less 
than a hundred metres ; typical examples of elaborate 
screening arrangements used in connexion with 
modern radio apparatus ; a typical form of modern 
single frame-coil direction finder and photographs 
and diagrams illustrating the equipment used for the 
study of distortion in radio receivers. 
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A NOTE by Prof R. Veineau in the recent issue of 
LWntlnopolo(pe (vol 37, Nos 1-2) direct/S attention 
to still another case of fraud ni allogefl archiuological 
discoveiies In this ease it is the neolithic luiries 
with human figurines sciilptuied m (‘halk, engravings, 
decorated vases, stone axes, etc , wlucli M. Lecfueux 
claimed to have discovered at Spiennes, near Mons. 
An investigation caiiied out by La Service des 
Foiulles des Musaes m 1926 failed to find any of tho 
galleries alleged to have been discovered, and the 
objects therefore remained without evidence of oiigin. 
M Verneau recalls a similar unauthenticated discovery 
of skeletons with bronze masks by M Lequoux in 
Morocco x4 commentary which needs no elaboration 
IS afforded by the announcement that M Loijuoux 
has just been arrested for violating graves in the 
cemetery of Montparnasse. 

An article by Mr J H. Unwin on “■ Monogamy as 
a Condition of Social Energy ” m tho Hibbert Journal 
for July IS mterostiing as an example of how anthropo¬ 
logical data can be brought to bear upon the interpreta¬ 
tion of history. It might even, jiorhaps, in an ideal 
State in which social organisation was an intellectual 
rather than an emotional process, servo to illustrate 
the practical value of studies at first sight leather 
remote from the conditions of modern lito. Mr. 
Unwin has attacked the groat problem of tho historian 
—the rise and fall of groat civilisations and ominros. 
He shows that in the ease of Sumena and tho early 
enqnres of Mesopotamia, Egypt and Crete so far as 
we liavo any knowledge, (h’coee, Homo, and tlu^ 
poo[>les of medieval and motlorn times, such as th(% 
Arabs and, up to a point, tho British, this rise and 
lall in power presents a curve which agrees with the 
curve of jirogross towards tho strictest form of mono¬ 
gamy and the departure therefrom in tho relataons of 
tho sexes. Recent corrospondonco in tho Timeff has 
suggested the responsibility of malaria for tho decad¬ 
ence of Creece and Rome—a theory which was put 
forward by Mr W. H. b. Jones some twenty years ago 
or more. This suggestion is open to the objoc<tion 
that it ofiers one cause only for a very complex sot of 
conditions, and Mr. Unwin’s view would be obviously 
open to the same criticism did he suggest an immediate 
connexion. His conclusion is, however, far more 
subtle and by that so much the more plausible. He 
suggests that the ‘ force of life,’ which primarily seeks 
satisfaction in sexual activity, is directed under a 
strictly enforced monogamy into other manifestations 
which lead to the advancement of the race or nai/ion— 
conquest, emxcire, art, and science. 

In connexion with the celebration this month of the 
diamond jubilee of the Confederation of Canada, the 
Dominion Bureau of Statistics has compiled a hand¬ 
book entitled “ Sixty Years of Canadian Progress, 
1867'-1927,” which is being distributed to libraries, 
schools, and other institutions. In about a hundred 
and fifty pages a survey is taken of most aspects of 
Canadian life, with particular reference to the natural 
resources and industries. Abmidant statistics are 
given and there are many illustrations and maps, 
including maps of the growth of Canada, its climate 



July 23, 1927] 


NATURE 


129 


and forests An appendix gives the text of the 
British North Ameiica Act of 1867. 

An expedition to the coast of Labrador for the study 
of its niollusca has lately left Washington under the 
auspices o± the Smithsonian Institution. The mem¬ 
bers of the expedition compiise Dr. Paul Bartsch, 
the Cuiator of Mollusks in the National Museum, and 
Mr and Mrs. Paul Bowman of the Geoige Washington 
L^mveisity Its headquarters will be on the Matamek 
River on the south coast, where Mr. C Amory has 
offered the use of his camp The collection of ana¬ 
tomical material is to be the primary object, but 
special attention is to be paid to the environmental 
conditions in the places from which specimens are 
piocured, while Mr Bowman wnll study the flora and 
examine the peat bogs of the mteiior 

In accordance vith the recommendation of the 
recent Colonial Office Confeience, a Colonial Medical 
Reseaich Committee has been a[)pointed as follows : 
The Right Hon. W Ormsby-Gore (chairman), Sir 
Geoige Maxwell (deputy chairman), The Secretary 
of the Medical Research Council (Sir Waltei Fletcher), 
and the Chief Medical Adviser to the Secretary of 
State for the Colonies (Dr. A. T. Stanton), ex officio , 
Prof J W^. W. Stephens, Sir Leonard Rogers, Dr. 
Andrew Balfour, Dr Charles Todd, Dr. P. H Manson- 
Bahr, and Dr. C. M. Wenyon. The terms of reference 
are • “To advise the Secretary of State and the 
IMedical Research Council upon the initiation and 
promotion of medical research m the interests of the 
Colonial Empire , upon the recruitment and con¬ 
ditions of service of the necessary personnel , and 
upon the management and allocation of any funds 
available for these iiiirposes ” The Committee will 
also investigate proposals for the creation of a Colonial 
Medical Research Service, and for the payment from 
a pool of grants to medical institutions which are 
considered to deserve the supi^ort of Colonial Govern¬ 
ments, 

Speaking on July 18 in the House of Lords on the 
problem of river pollution m Great Britain, Lord 
Balfour stated that the Government has decided to 
set up a committee representing the Ministry of Health 
and the Fishery Board, under the chairmanship of 
Sir Hoi ace Monro, to advise on the question of new 
legislation and administration. At the same time, 
scientific research on river pollution is being under¬ 
taken by the following committee : Sir Robert 
Robeitson, Prof V. H. Blackman, Prof. P. G. Donnan, 
Sir Alexander Houston, Mr. H. C. Whitehead, and 
Dr. G. C. Bourne; with Mr. Maurice, Mr Calderwood, 
Mr. Ronald, and Mr. Simpson—all connected with 
the Ministry of Health, the Scottish Board of Health, 
the Fishery Board for Scotland, or the Ministry of 
Agriculture and Fisheries—as assessors, and Dr. H. T. 
Calvert as director. 

A NEW type of electric cord which acts as a push 
button at any point of its length is coming into use in 
Berim in connexion with electric bells and buzzers and 
for starting and stopping machinery. It is the inven¬ 
tion of Oscar Nagjq a Himgarian engmeer. If the 
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cable IS squeezed at any point throughout its length, 
the circuit is completed and the signalling or opeiating 
device is actuated. This is effected by having the 
wires woven into a loose braid separated by an elastic 
non-conductor, which, however, makes contact when 
pressure is applied. It is expected that this device 
can be usefully employed with complicated machinery 
where threatened accidents to either operator or 
material make sudden stopping a necessity. It can be 
operated also by the knee or the elbow, and so has 
advantages over ordinary types of switches and push 
buttons Hidden beneath carpets it would make a 
useful burglar alarm. In mines and cpiarries it coull 
be arranged so that a fail or slide of rock would 
automatically sound an emergency signal 

The Hanbury Memorial Medal, which is given for 
excellence in the prosecution or promotion of original 
research in the chemistry or natural history of drugs, 
has been awarded to Dr T A. Henry, Director of the 
Wellcome Chemical Research Laboratories. 

De. R King Bkown, for many years Medical 
Officer of Health to the Borough of Bermondsey, 
where the practice of artificial light therapy has been 
extensively carried on under the Public Health 
Department, and chairman of the executive committee 
of the Institute of Hygiene, has been appointed 
medical editor of The British Journal of Aciinotherapy, 

The following have been elected to fill the vacancies 
which will occur in the council of the Institution of 
Electrical Engineers on Sept. 30 next: President: Mr. 
A. Page ; Vice-President : Captain J. M. Donaldson , 
Hon Treasurer ; Lieut -Colonel F. A. Cortez Leigh , 
Ordinary Members of Council : Mr. J. R. Beard, 
Major B. Binyon, Mr. P. V. Hunter, Mr. H. Marryat, 
Mr. H. T. Young, and Mr. D. N. Dunlop. 

Some extra copies of the portrait of the late 
Arthur Bolles Lee, author of “ The Microtomist’s 
Vade-Mecum,” which was issued with the last number 
of the Journal of Pathology and Bacteriology are 
available and may be had by any one interested on 
application to the editor at 17 Loom Lane, Radlett, 
Herts. It will be remembered that Mr. Lee died on 
Mar. 3 last. 

The eightieth annual meeting of the Palseonto- 
graphieal Society was held in the rooms of the Geo¬ 
logical Society, Burlington House, on July 14, Mr. 
E. T. Newton, president, m the chan. The annual 
report referred to the completion of the monograph 
of the Upper Eocene flora of Hordle, and progress 
with the monographs of Gault Ammonites and 
Macrurous Crustacea. It also announced another 
instalment of the monogi^aph of Palaeozoic Asterozoa. 
Prof. Morley Davies, Dr. F. L. KitcMn, Mr. S. L. 
Wood, and Mr. Henry Woods were elected new 
members of council. Mr. E. T. Newton was re-elected 
president, and Mr. Robert S. Herries and Sir A. 
Smith "Woodward were re-elected treasurer and 
secretary respectively. 

Messes. Cooke, Troughton and Smims, Ltd., have 
issued a small catalogue (No. 553 b) of portable survey 
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equipment which gives a wide choice of ]'>laiie table 
outfits. The insti’uments cover equiimient for piii'ely 
grapluc plane tabling as well as tacheometric instru¬ 
ments, as the pattern used by the Survey ot India. 

Applications are inxnted for the following appoint¬ 
ments, on or before the dates mentioned:—An 
analytical chemist at the ]\Iain Drainage Outfall 

orks of the Dubhn Corj 3 oration—The Secretary, 
Local Appointments Commission, 33 St. Stephen’s 
Green, Dublin (July 30), A junior engineer at the 
Forest Products Research Laboratorv, Princes Ris- 
boroiigh—The SecretaiA^ Department of Scientific and 
Industrial Research, 10 Old Queen Street, S.W.l 
lAug. 4). A temporary botcUiist at the Royal Botanic 
Gardens, Kew—The Secretary, Mimstry of Agriculture 
and Fisheries, 10 Whitehall* Place, S.W.l (Aug. 4) 
An assistant lecturer in the mathematics department 
of the Coventry Technical College—The Diiector of 
Education, Coimcil House, Coventry (Aug. 5). A 
lecturer in physics, and assistant lecturers m mathe¬ 
matics, book-keeping, geography, and French at the 
Belfast Mumcipal College of Technology—The Prin¬ 
cipal, ]\Iunieipal College of Technology, Belfast {Aug 5), 
An assistant lecturer and demonstrator in botany at 
the University College of South Wales and Mon¬ 
mouthshire—The Registrar, University College, Cardiff 
(Aug. 0). A male assistant in the geological depart¬ 


ment ot the Liverpool Free Public Museums, Liver¬ 
pool (Aug 30) Appointments as follow, at the 
International Institute of Agneuiture, Rome —-A 
chief of section specially qualified in tropical agri¬ 
culture, and editois for, respectively, tropical agri¬ 
culture, dairy science, plant diseases, tural economics, 
and trade m agricultural products—Tho Bureau du 
Personnel, Institut International d’Agriculture, Villa 
Borgheso, Rome (Aug. 31). A woman 13 Sc. (physio- 
logj" or biochemistry) at the Wellcomo Physiological 
Research Laboratories — The Director, Wellcomo 
Physiological Research Laboratories, Bockt>nham. 
Two junior assistants under the Directorate of Balhstics 
Research of the Research Department, Woolwich— 
The Chief Suporintendont, Research Department, 
■Woolwich, 8.E 18. An assistant entomologist at the 
Wellcome Tropical Research Laboi’atones, Khart^oiirn 
—^Tho Controller, Sudan Govornmoni London Office, 
Wellington House, Buckingham Gate, S.W.l. A 
principal of the Leicester College of Technology— 
The Director of Education, Leicester. A lecturer 
m fuel technology at the Imperial College of Science 
and Technology—The Registrar, Imperial College of 
Science and Technology, South Kensington, S.W 1. 

Erratum —In Nature of July 2, p. 4, col 2, the 
second term of the left-hand side of the e(|iiation 
should read “ 20H> ” 


Our Astronomical Column. 


Cosmic Dust Clouds. —The question of the ab¬ 
sorption of light m space by clouds of cosmic dust 
is a very difficult one, anti different observational 
results seem to lead to inconsistent conclusions. 
Prof. Shapley’s study of the variables iii the globular 
clusters indicates that tho phases occur appreciably 
simultaneoutvR in light of all wave-lengtlis ; further, 
he finds that the clusters contain stars just as blue as 
any m our neiglibomhood. These and similar facts 
tend strongly against any general absorption of 
appreciable amount. On the other hand, the occur¬ 
rence of numerous regions with sharply defined 
boimdaries, where there is a sudden drop m the star- 
density (the Coal Sacks are a notable example), gives 
cogent reason to believe in the existence of local dust 
clouds which absorb nearly all the light from stars 
behind them. 

Prof. Edward S King, of Harvard College Ob¬ 
servatory, makes the suggestion in a recently issued 
Bulletin from Science Service, that the group of stars 
to winch the sun belongs, extending outwards to a 
distance of a hundred light-years, contams a sensible 
amount of scattered dust. He bases this on ob¬ 
servational evidence of increasing redness with 
distance up to the distance mentioned : after that 
he finds no further increase in redness. He notes 
the evidence of a large amount of scattered dust m 
the Pleiades as being a parallel case. It is well known 
that the Pleiades nebulae give spectra similar to those 
of the stars that they surround, indicating that they 
shine by reflected light So Prof, Kmg’s result 
implies that the sun is a member of a local cluster 
somewhat similar to the Pleiades. His evidence for 
mei easing redness with distance up to a hundred light- 
years will be awaited with interest. 

Shapley’s result, mentioned above, shows that the 
time of passage of light through this cloud does not 
differ by more than a minute for light of different 
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colours. This gives ovidonce of tlio e.xireino tonmty 
of the supposed cloud. 

Solar Radiation. —In Bmithsoman MhsTciknivovs 
Collections, \ol. 80, No 2, iiiulor tho title “A Gioiq) oF 
Solar Cbanges,” Dr. Abbot contimu^H liis tt‘sts of tho 
sun’s intimsie variability, as refleciod in the jiu'asun^s 
of solar radiation made with the pyjhehoinotes' a,t 
Moui-ozuma. One tost a])plie(l is to coinpaie, for any 
gi\en month throughout tho interval cunsidcM'od, the 
averages of selected pyrholiomotor moasuros of tot.al 
solar radiation with tliose of tho solai' eon.stani/ 
determinations. This selection aims at comparing 
measures which have been made under as noai'ly as 
possible identical conditions, namely, whcni the sun 
IS equally high above the horizon, the atmosphere 
equally clear] the quantity of atmosjjhci'ic water 
vapour identical. For the observations discussed, 
1921-1926, there is a very good agreement shown for 
each of the twelve months separately between tho 
pyrheliometer and solar constant curves. On com¬ 
paring either of these set of curves with that showing 
the sunspot variation for the corresponding periods, it 
is seen that a general similarity exists, but it is not so 
close for all months as was previously lound for July, 
1910-1920 (see Monthly Weather Review, May 1926). 

A useful table is given of monthly averages of solar 
constant values determined at Chilean stations from 
1918 to 1926. Dr, Abbot directs attention to indi¬ 
cations m these figures of a 26-monthly period m 
solar radiation. As additional evidence of related solar 
and terrestrial changes, monthly solar constant values 
are compared with (1) ultra-violet radiation values, 
taken at Mt. Wilson; (2) long-range radio-signal in¬ 
tensities. During the interval, 1924-1926, for which 
comparisons are available, there is a marked accord. 
Dr. Abbot is sangume that his contmued investiga¬ 
tions of solar radiation will yield useful positive results* 
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Research Items. 


Origin —Still another view on the place and 
manner of the origin of man is put foiward by 
Dr E A Hooton in Antiquity for June. Like other 
recent wiiters on tins subject, he reviews our present 
knowledge of the geological, palaeontological, and 
arehseoiogical evidence m each of the continents. In 
both x4ustralia and America the x^robabilities are in 
favour* of the late appearance of man, and the same is 
the case in South Ainca, while the niunber of finds 
of the remains of early tjvi^es of man in Em ope lends 
great weight to the view that man may have originated 
on this continent. Di Hooton is not mclmed to accept 
the view recently put torward in favour of Asia, that m 
that aiea the modification of environmental conditions 
was lesponsible for a xirogressive modification of the 
stock, each receding from a common centre vtath the 
conditions to which it was adaxited. On his view, the 
variations in man and his immediate precursors origin¬ 
ated from generalised forms living in the Lower and 
i\Iiddle Miocene, and were due to the relinquishmg of 
the arboreal habit at various times and at various 
points in a forest aiea stretching from tiie oriental 
region along the Mediterianean zone to western 
Europe and in Africa south to the farthest forest zone. 

XoRTH American Diatoms. —Mr. Charles S Boyer, 
m his “ Synopsis of the ISTorth American Diatomaceai ” 
(Part I. Coscinodiscatse, Rhizosolenatae, Bidclul- 
phiat^B. Proceedings of the Academy of Natu 7 al 
Sciences of Philadelphia, vol. 78, 1926, SuiiiDlement), 
states that ‘At is intended to comprise all recent 
species occurring in North America, mciuding the 
M est Indies,” and begins with a short intieduction 
and survey of the group, the volume in hand including 
the Centner and part of the Pemiata?. Whilst this 
IS a valuable addition to diatom literature, it is by 
no means complete with regard to the planktonic 
forms On p 3, under Habitat, we find the following 
instructions as to the occurrence of marine diatoms, 
these are “ obtained fiom dredgings, the scrapings 
of vessels or pilings, the stomachs of fish, the cleanings 
ot slielL, and particularly from the surfaces of salt 
marshes and tidal pools.” No mention is made of 
tow-nets and water bottles, and ajiparently the wnrk 
of the many recent plankton workers, notably 
Bigelow of the Bureau of Fisheries since 1912 
(published 1914 and up to the iDresent tune), has not 
been consulted at all A beginner studying Mr 
Boyer’s work would conclude that planktonic diatoms 
only occur plentiful^ in the open sea, whereas in 
reahty they abound in coastal waters also. One 
has only to examine the records, for exam]*)le, from 
Chesapeake Bay and the Gulf of Maine to verify 
this. To mention only a few important species 
which aie omitted, we have Asferionella japotnea, 
which occurred m profusion in the Gulf of Maine in 
1914 (Bigelow), Gurnardia flaccida, Chcetoceros densmn, 
Lauderla glacialis, and several others. Sheletonema 
costatum, that common neritic species, is merely said 
to be pelagic, and no mention is made of its pro¬ 
nounced preference for inshore waters. There is no 
index and no bibliography, very decided drawbacks 
in a work which is essentially one of reference, and 
it is to be hoped that they will be given m a future 
volume. 

Burmese Heeminthbs —Prof F. J. Meggitt 
(Journal Burma Research Soc. vol. 15, part 3, 1926) 
records the results of examination of forty fowls 
from Rangoon, none of which was free from infection 
with tapeworms. The number of tapeworms present 
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varied from^ ten to several thousands. A species of 
Raillietma is much the commonest tapeworm in 
Burmese fowls, but a Hymenolepis is nearly as 
common while Amcehotaema sphenoides is com¬ 
paratively rare In England the common tape¬ 
worms of fowls are A. sphenoides and Davainea pro- 
glottina, while Raillietma was recorded only twice 
out of some 200 birds dissected. A key to the adult 
cestodes of fowls is appended In the same part, 
G. D Bhalerao describes the intestinal parasites of 
bats in Rangoon and gives a list of the Trematoda 
recorded from Burma 

Canadian Copepods —Pro! A. Willey in a descrip¬ 
tion of a new species ot freshwater copepod of the 
genus Moraria from Canada (Pioc. U S, Nat. Mus 
vol. 71, art 1, 1927) makes some observations on 
the distribution of copoiDods Giesbreeht (in 1892) 
directed attention to the fact that the calanoid fauna 
of the warmer parts of the ocean exhibits a greater 
degree of specific divergence than in the North 
Atlantic Prof. Willey remaiks that the reverse 
IS true of fresliwater copexiods, especially the har- 
pacticoids, in which the nmnber of species increases 
from south to north, a fact which not only suggests 
a northern ongm for these forms but also points to 
their Pleistocene derivation. In other words, the 
northern freshwater harpacticoids as an ecologic 
gioup are relict forms of the post-glacial fauna. 
There is a further point that requires repeated con¬ 
firmation—it was tentatively assumed by Pi of 
Willey that North xAnerican freshwater harpacticoids 
difier to the extent of certain imit characters from 
their nearest representatives in the Old World, and 
he I'emarks that the present species seems to bear out 
that interpretation. 

Nuclear Degeneration. —The March issue of 
Journal of the Royal' Microscopical Societip which 
apjiears in a new form -with larger pages, contains 
the presidential address by Dr. J. A. Murray on 
nuclear degenerations following multipolar mitotic 
cell-division. The material on which the studies 
described in the address were based was provided by 
the eggs of the sea-urchm fertilised by two sperms 
instead of by one. Boven showed that m such cases 
a tri- or cpiadri-polar mitotic figure results and the 
egg divides simultaneously mto three or four primary 
blastomeres, after which cleavage proceeds normally 
by bipolar mitosis until the blastula stage is reached. 
But whereas in nomial fertihsation each cell of the 
resulting laiva receives a complete set of chromosomes 
from each parent, in dispeim fertilisation the bi- 
partition of each chromosome of the three sets of 
chromosomes (on© from the egg and one from each 
sperm nucleus) between three or four asters, and 
consequently between the three or four primary 
blastomeres, inevitably entails a fortuitous distribu¬ 
tion of the daughter chromosomes, so that each cell 
does not necessarily receive even one complete set 
of chromosomes The varying abnormality of the 
descendants of the primary blastomeres is a con¬ 
sequence of this faulty chromatin distribution. Dr. 
Murray describes the nuclei of some of the descendant 
cells in which the chromatin is condensed into a 
homogeneous, hollow hemisphere in the concavity 
of which lies a highly refractile achromatic sphere. 
These cells form a striking feature of larvae resultmg 
from disperm eggs. In other pathological material, 
especially in higher animals, there is also the possi¬ 
bility that multipolar cell division, with consequent 
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derangement of tlie ciiromosome groupings, may have 
taken place, and, as Dr Mm ray points out, it is 
pel haps not without significance that the most 
frequent sources of nuclear degenerations of this type 
have been met with in hypertrophic and hyperplastic 
conditions of the lymphatic glands. Dr Murray 
gives a group of figures illustrating nuclear degenera¬ 
tions, all taken from lymphomatous tumours of mice, 
111 which the similarity of the appearances to those 
seen in the pathological echmoderm material is 
evident, and emphasises the need for attention to 
forms of cell degeneration in the anatysis of patho¬ 
logical processes. 

Oxygen in the Soil —Before the meeting in 
Washington of the First International Congress of 
Soil Sciences, Dr Lee M. Hutchins, of the United 
States Department of Agriculture, demonstrated the 
operation of an apparatus which he has devised to 
measure the oxygen - supplying power of the soil 
The essential part of the appaiatus is a hollow vessel 
of porous porcelain buried in the soil to be studied 
Bure nitrogen is passed through it and the outgoing 
stream of gas is bubbled through a solution that 
changes colour if any oxygen is present. The shade 
of colour after a given time indicates the amount of 
oxygen that has passed from the soil through the 
walls of the vessel and into the nitrogen. Dr Hutchins 
has been using his invention to study the oxygen 
needs of such crops as corn and wheat, and also such 
plants as rice and willow, which can grow in soils that 
are water-logged and hence very poor m oxygen. 

Rest Pebiod and Germination. —^Many devices 
ha\"e been used with varying success by plant 
physiologists to shorten the rest period which seems a 
necessary precursor to the germination of many seeds 
In the Malayan Agricnltural Journal (vol. 15, Ho, 3, 
March 1927) J N Mil sum describes some experiments 
to liasten the germination of oil palm seeds by moans 
of the heat induced by growing seeds under glass. 
The temperature under the glass frames was 6° F.- 
18^ F higher than the teraperatino of the open beds. 
One thousand seeds were planted imder glass, and 
another 1000 planted under normal conditions as a 
‘Control. After eight weeks, 523 of the heated seeds 
had germinated to 132 of the control set. After this 
period the percentage gemimation in the control beds 
rapidly approximated to that of the heated frames, so 
that after twenty weeks the ratio became 928 in frames 
to 857 m controls. The result of the experiments 
seems to be that under the given conditions, germina¬ 
tion under glass accelerates germination by approxi¬ 
mately five weeks. 

The Tide at Tahati. —^Under this title, H. A. 
Marmer pubhshes m the Journal of the Washington 
Academy of Sciences, vol. 17, pp 157-184, the results 
of harmonic analysis of observations extending over 
a year. Particular interest attaches to tide at 
Tahati, since this island w^as considered to furnish a 
striking exception to the general rule that the tide 
follows the moon, for it was considered that high tide 
occurred every day at noon and midnight instead of 
•coming later each day by about 50 minutes. Owmg 
to the small range, amounting to barely one foot at 
springs, local conditions of barometric pressure and 
wind made the neap tides difficult to determine. 
The observations of the U.S. Coast and Geodetic 
•Survey show that there is some progression of the 
times of^ high and low water from day to day. This 
progression is considerably less than 50 minutes 
-about the time of spring tides, and considerably more 
about the time of neap tides. 
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Inflammability of Coal Dusts —The degiee of 
fineness of a coal dust mainly determines the ease with 
wffiich it can be ignited and can piopagate flame when 
raised as a cloud in air. The fineness of a dust is not, 
however, the only factor on which the inflammability 
deiiends, but its chemical properties, which render it 
of greater or less reactivity towards oxygon, must also 
be taken into consideration. Paper No. 33 of the 
Safety m Mines Research Board (London • H.M 
Stationery Office, 1927. Gd. uet) describes experiments 
directed towards determining the eifect, apart from 
any other factor, that the chemical composition of a 
coal dust has on its inflammability. The results dis¬ 
close a relationship between the inflammability of a 
dust and its content of ‘ volatile matter ’ as determinoil 
by standard methods, the more inflammable dusts 
containing the higher proportions of volatdo matter. 

The Refractive Index of Water. — An ingenious 
method for finding the refiactive index of a hcjiad for 
short continuous electric waves has been doscnbod by 
L. E MeCcirty and L. T. Jones m the Jane issue of 
the Physical Bev'icw. A valve oscillator is suspondotl 
so as to affect two tuned receiving circuits simul¬ 
taneously : one is separated from the transmitter by 
air, and a water trough is interposed in the altefnative 
path The two inducetl electromotive forces are 
employed to deflect the electron beam in an oscillo¬ 
graph, and the changes which take place in the 
Lissajou pattern as the thickness of liquid is varied 
give a measure of the retardation due to tho latter, 
and so permit of calculation of its refractive index. 
The many experimental difficulties have still to he 
completely overcome, but it has been found that tho 
refractive index of water is a[)proximatoiy constant 
and has a value of about 9 for waves of 3 m.-7 m. m 
length The authors hope to make an elaborate s(H‘ies 
of measurements of dielectric constant and of in- 
fractivo index under conditions as nearly identical a.s 
iiossible. 

Subsoil Influences on the Inclination oe Radio 
Wave —J, E. Cairns, of the Wathoroo Maguoijo 
Observatory of the Carnegie Institution of Washington, 
has recently investigated experimentally tho influimfui 
of a low resistivity layer subsoil on the forward in¬ 
clination of radio waves. Flis conclusions are 
published m the Journal of the Washington Academy 
of Sciences, vol. 17, p. 264 It had been suggested 
that groimd water, which is equivalent to a low re¬ 
sistivity layer, would almost entirely annul the 
forward inclination experienced by radio waves when 
travellmg over groimd of considerable resistivity, 
provided that the depth of the water was only a 
fraction of a wave-length below the ground surface 
The survey of the coimtry round Watheroo Observa¬ 
tory showed that the surface layer, down to depths 
varying from 5 to 10 metres of the sand plain which 
comprises the greater part of tho surrounding country, 
is of very high mean resistivity. At depths of 
60 metres, however, its resistivity is only about oiu^ 
thousandth of what it is near the surface. 1110 
country, therefore, was admirably adapted for testing 
the theory. The Observatory was 132 miles north 
of the transmitter. The results prove that over soil 
consistmg of a surface layer of sand of exceptionally 
high resistivity, which at a depth of from 60 to 100 
metres had very low resistivity, radio waves of wave¬ 
length 1250 metres experienced no forward inclination 
As the resistivity measurements of tho soil had been 
made with great precision, this gives a definite 
experimental proof of the effect of ground water, or 
a layer of low resistivity under tho surface, on the 
polarity of radio waves. 
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The Lister Institute. 


thirty - tliird annual report was presented by 
the governing body at the annual general 
meeting of the Lister Institute of Preventive Medicine 
on May 18. In certain of the researches earned out 
by the Institute, the ^Medical Pesearch Council, the 
Department for Scientific and Industrial Reseaich, 
and the British Empire Cancer Campaign have co¬ 
operated by providing salaries or grants for the woikers 
engaged : thus the Medical Pesearch Council has 
provided the salaries of the stafi of the National 
Collection of T^-pe Cultures. On the occasion of the 
Lister centenary celebrations in Apiil last, an address 
V 7 as presented from the governing body and staff by 
Sir James K Fowlei, m the absence of the chairman. 
Sir David Bruce 

Short abstracts of the scientific researches of the 
members of the Institute occupy the major pait of 
the leport, and are accompanied by a list of papers 
published dining the year A few only of these are 
selected for notice in the following account 

In the department of bacteriology. Prof Ledmgham 
has shown that the dermal reaction to vaccima virus 
can be prevented by injection of Indian ink into 
the cutis, either before or with the virus Presum¬ 
ably the ink stimulates the reticulo - endothelial 
system and mcreases the local defensive powers so 
that the virus fails m its attack on the tissues. A 
similar effect is obtained (in the rabbit) if the site 
of injection of the virus has been previously exposed 
to the X-ray or to infection by the streptococci 
of erysipelas. H Schutze and S "S. Zilva have com¬ 
pleted an investigation on the effect of diet upon the 
course of tuberculosis m animals • gumea-pigs on a 
diet restricted in quantity were formd to be less 
resistant to the progress of an infection than the 
controls In rats, sodium chaulmoograte was without 
infiuence on the lesions, but it appeared that a large 
excess of cod-liver oil or irradiation with ultra-violet 
light did inhibit their formation: the leucoeytosis 
simultaneously produced is not the only agent in 
this inhibition, if concerned with it at all. 

In the department of biochemistry, W. T. J 
Moigan has prepared the a- and /3-methyl hexoside- 
diphosphoric acids from hexosediphosphoric acid, and 
is attempting to obtain the methyl hexoside from the 
former by means of Pobison’s bone enzyme. In 
collaboration with H. P. Marks he has shown that 
neither the mono- nor the di-phosphate will rehevo the 
symptoms of hypoglycasmia in rabbits and mice 
foilovmg injections of insulin E. Robison has con- 
tmued his work on the phosphoric esters occurring in 
blood, and has found that these compounds account 
for nearly all the acid soluble phosphorus present in 
this fluid : at the same time a compound which does 
not contain phosphorus but reduces alkaline copper 
solutions has been isolated and is being examined. 
He has also found that the bone enzyme will produce 
phosphoric esters synthetically, under suitable con¬ 
ditions, from inorganic phosphate and glycerol, glycol, 
mannitol, glucose, etc. In further experiments on 
calcification in vitro, the same author has shown that 
deposition of calcium phosphate m rachitic bones 
occurs when so httle as o mgm. calcium and 5 mgm, 
morgamc phosphorus per 100 c c. are present in the 
surroundmg solution, piovided that jDhosphoric ester is 
also present: so httle as 0*5 mgm orgamc phosphorus 
per 100 c c has a significant effect, and the deposit 
increases proportionately to the mcrease in the ester 
present. 

In the department of experimental pathology, 
the director of the Institute, Sir C. J, Martin, and 
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Elizabeth Lepper have continued their investiga¬ 
tions on the protein error of indicators in the case 
of horse-sermn it was found that the serum-albumin 
diminished the colour of phenol red and neutral 
red, whilst the i^seudoglobulm mci eased it Pi of. 
Korenchevsky has found that after thyroidectomy, 
rabbits show a moie pronounced fall of body 
temperature on cooling, and much less increase on 
warnnng, than normal animals Castration has similar 
but less-marked effects, but para - thyroidectomy 
is without influence Thyroid feeding will restore 
the power of adjustment to normal, but m excess will 
cause a marked rise of tempeiature under conditions 
previously well borne 

Work on vitamins includes assays of cod-liver oils 
carried out by the Institute on behalf of the Health 
Committee of the League of Nations : Miss Himie and 
Miss Henderson Smith have developed a new technique 
for vitamin A, in which the test material is fed to the 
experimental animals from the commencement of the 
experiment, the amoimt given to different animals 
mcreasmg m geometrical proportion. For vitamin 
D assay, Miss Soames and Miss Leigh-Clare have 
worked out a basal diet containing both vitamin A 
and phosphorus in adequate amounts. They have 
also found that the vitamin D content of cod-liver 
oils is more unifoiin than the vitamin A content, and 
have obtained agreement between the biological 
method of assay of vitamin A and the colorimetric 
titration by the method of Drummond and Rosenheim. 
Miss Leigh-Clare has also been unable to detect any 
vitamin D in the marine diatom Nitzschia, so that 
this organism cannot be regarded as the ultimate 
source from which the cod obtains the antirachitic 
vitamin stored m its liver oil Miss Hume, Dr. 
Lucas, and Miss Henderson Smith have found that 
young rats and rabbits are protected from rickets 
when 0 2 gm irradiated cholesterol in hardened cotton 
seed oil is daily applied to an aiea of dex^ilated skin 
equal to about one scjuare inch, lending support to 
the idea that vitamin D may be synthesised in the 
slcin when ultra-violet rays fall upon it. T. Liimsden 
in exxierimental researches on cancer has found that 
the immunity of an animal to an homologous tumour 
IS the result of two factors : antibodies in the blood 
serum and some excretion from the white blood 
coiqiuscles when they have extravasated and are 
subject to a low oxygen tension. 

In the department of protozoology, Dr Muriel 
Robertson has iperformed experiments on the para¬ 
basal body of the free-living flagellate Bodo caudntiis : 
after treatment with acriflavine, a proj^ortion of the 
organisms, otherwise appearmg normal m their 
behaviour, were found to have lost i^he parabasal 
body, and in their progeny it is also absent. In studies 
on Heteromita it was found that, after nuclear division, 
the daughter cells sometimes failed to separate; the 
double individual which results from this non-sejiara- 
tion gives a most realistic simulation of conj'ugation, 
so that it IS not yet certain that the latter piocess 
occurs in this form. 

In the department for the study and preparation of 
antitoxic sera, it has been found that with continued 
subcultivation m ordinary laboratory media the 
streptococcus tends to change its characteristics. 
Recent cultures are hsemolytic, virulent to mice, and 
appear ‘rough’ in broth medium, whereas the older 
cultures, into which the former tend to pass, are 
non-hsemolytic, less virulent, and ‘smooth’ m char¬ 
acter. Their antigenic relationships are being in¬ 
vestigated. 
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The Spacing- of Young Trees. 


"I^OR some time past there has been a certain 
amount of dissatisfaction amongst a section of 
members of the Royal Scottish Arboricultural Society 
with the Transactions, it being held that the publica¬ 
tion was behind the times, both m appearance, 
arrangement of material, and so forth. In the 
recently issued number for March 1927 the Council 
has taken the step of rechristemng this conservative 
magazme as The Scottish Forestry Journal, though 
otherwise it remains unchanged Amongst the chief 
matters of interest m the present number is the 
attention given to spacing in planting m Great 
Bntam, a pomt of vital importance The matter 
was given a prominent place in the presidential 
address of Sir Hugh Shaw Stewart to the Society 
last February (which is reproduced m this number), 
and was commented upon by partisans of both wide 
and close spacmg during the ensuing discussion. It 
was touched upon by Lord Lovat in an addiess, also 
printed, and forms the theme of other writeis. 

It might appear, from some of the opinions 
expressed, that this question as to whether better 
results can be obtained by planting the young trees 
in the first instance at a closer or wider interval was 
a new problem. If it is new in Britain, it is merely 
due to the fact that when we commenced to plant 
comfers last century, we did so m ignorance of the 
methods m force on the Continent of Europe and 
knew nothmg of that necessary concomitant—scientific 
thinning. The advocates of wide spacing, which, 
chiefly on account of the far heavier costs of planting 
since the War, is being practised both by the Forestry 
Commission and others, have, it must be confessed, 
few proofs to support their contention that they will 
obtain as good a quality of timber. That, in other 
words, they are not risking the roiJroduction of the 
inferior aiticle which brought British timber into 
such disrepute that foreign conifer timbers weie 
always preferred, if not demanded, even by the 


British Government Departments This c[uestion 
cannot be divorced from a coiiKidoration of the 
manner of growdh of the larger area of the ioi’osts of ^ 
the globe, which are of natural origin. In a naturcill> 
regenerated foiest the young plants come up donsoiv, 
and with proper attention are gradually thiunod out 
It wuuld appear that those who advocate closer 
planting based on tins analogy have a strong case. 

The piobiem has to some extent become involved 
owing to the so-far-observed development of young 
plantations of Douglas fir. In many parts of Britain 
there has been an extiaordinarv variation in develop¬ 
ment of individuals in young Douglas woods m which 
the young trees wore all of the same age and size 
when planted It may bo agreed that the ordinary 
British planting distance of 4 ft. by 4 ft. or there¬ 
abouts, at first adopted for Douglas, was too close 
This IS true, and, moreover, remains true for most 
exotic trees in anv part of the world when introduced 
into a climate and under conditions which result in 
their growing very much faster m their early years 
than m their own habitats A forester going to the 
tropics has to revise all the ideas as to planting 
distances with which he became acc|uainted in tem¬ 
perate Europe. But because 7 ft or 8 ft. spacing 
may be correct for Douglas in Britain or paits of 
Britain, to apply the same spacing or anything near 
it to Scots pine, the spruces, and some other species 
is, in the opinion of many, to couit disaster ; or, at 
any rate, to reproduce an inferior British timbor 

Experiments are m existence in the form of sample 
plots and so forth, the object of winch is to oncioavoui 
to provide rule-of-thumb information on this matter 
But as we shall have to wait some thirty years or 
more ere results of any value are obtainablo from 
them, it would conceivably bo a wiser policy to 
imitate Natuic as closely as possible, and luSt io 
hurry the planting campaign forwanl at the ('xpeuse 
of the future quality of th(i marketable timber. 


Properties of Nickel- and Nickel-Chrome Steels. 


lAXTEXSIVE researches on the nickel- and the 
mckel-ciirommm steels are described m a recent 
publication from the Bureau des Poids et Mesures ^ 
The memoir deals with work commenced in 1896 and 
continued consistently during the intervemng years. 
Certain of the results have already been published 
in part from time to time, but the present collection 
serves a very useful purpose in bringing together in 
one volume work which has been spread over many 
years and published in very different places. Further, 
the results are now available m greater detail than 
has hitherto been the case. 

Detailed descriptions are given of the apparatus 
and the methods used in the measurements, the 
majority of which, however, are by now fairly widely 
knoym. The properties chiefly investigated are 
magnetic—^the Curie point, the dilatation and the 
torsional modulus of elasticity. The account of the 
work on the nickel steels by M. Gmllaum© deals in 
the main with changes in these properties over a 
relatively small temperature range, but M. Chevenard 
considers the changes in the nickel-chromium steels 
up to quite high temperatures. 

One of the most interesting aspects of the work 
is the interpretation offered of the well-known but 
curious properties of " invar ’ and the less generally 

^ Travaiix et M^moires du Bureau des Poids et Mesures."* PuIjIkSs 
sous les auspices du Comitd International, par le Birecteur du Bureau 
Pans, 1927. 
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known, but equally mioi'Obtmg, constancy of the 
modulus of elasticity with tem])orature of tiio nicki^l- 
chrome steel to which tho name ' ciinvar ’ has boiui 
given. In each case the presence of an mtormotallic 
compound is invoked in order to explain tlio rosult.s, 
compounds which are not believed by all metallo¬ 
graphers to have any real existence. Regai'dmg tho 
one which is believed by the authors to occur in 
Anvar,’ it is stated that “this compound FegNi is 
formed with expansion, and its magnotic transfor¬ 
mation IS accompamed by an anomalous niigaiivo 
dilatation and by an exceptionally largo positive 
thermo-elastic anomaly. Its presence explains tho 
appearance of the mimmum in the curvos of density' 
and modulus of elasticity with coinpositjon at tho 
ordinary temperature.” The ferro-nickols winch 
contain chromium show a reversible magnotic trans¬ 
formation just as do the pur© iron-mckel alloys. The 
higher the content of chromium for the same amount 
of mckel, the lower is the Curie point and tho loss 
pronounced are the anomalies of dilatation and 
elasticity. This intense diluent effect of chromuun 
appears to point to the presence of a compound 
NigCrg, and one may obtain alloys either of a deter¬ 
mined dilatabihty or of constant elastic "properties 
as in ‘elinvar.’ The latter alloy, in addition to 
nickel and chromium, actually contains carbon, 
manganese, and tungsten. 

So far as more directly important practical applica- 
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tions of these steels are concerned, Chevenard 
says that cliromium exerts a very favourable in¬ 
fluence upon the mechanical properties ot the 
austemtic nickel steels, especially at high temperatures 
At the same time it renders these alloys very resistant 
to oxidation and to the attack ot a large number of 
corrosive agents.” These facts are already being 
applied industrially in the newer varieties of stamless 
iron and steel. 

The volume ends with a paper on butt-ended 
standards of length winch forms the continuation of 
previous work 


The Supply of Information. 

I X October 1924 the President of the Board of 
Education appointed a Departmental Committee 
to mqiuie into the adequacy of the library provision 
already made under the Public Libraries Acts, and 
the means of extending and completing such provision 
Those who recognise that an efficient library system 
IS the essential foundation for progress in education 
and culture, without which no people can hold its 
own in the struggle for existence, will welcome the 
Keport ^ of the Public Libraries Committee, a volume 
of some 350 pages now pubhshed, as offering the basis 
for a reorgamsation long overdue. 

The Committee recommends a national system of 
co-operation between libraries, whether borough, 
urban district, county, or special, with the Central 
Library for students, reconstituted as a department 
of the British Museum, acting as a central bui*eau of 
exchange for the whole system, and as a national 
lending library to supplement the resources of other 
libraries. It is contemplated that, in the first place, 
an application for a rare or expensive book needed for 
the purposes of research will be made to the local 
public library. If the public library does not possess 
the book and does not consider it reasonable to buy it, 
the librarian will refer to the ‘ regional library,’ 
provided such an organisation has come into being. 
If the regional library cannot supply the book, the 
application will be sent to the Central Library. The 
Central Library will supply the book from its stock, 
endeavour to borrow the book from the institution 
likely to possess it, accepting responsibility, or 
pui*chase the book. 

A considerable proportion of the books for which 
application will be made under this scheme will be 
scientific literature, and in particular scientific 
periodicals. The necessity for a central library to 
provide for the needs of scientific workers has been 
widely recognised and was emphasised by Dr, 
Chalmers Mitchell at a conference of the Association 
of Special Libraries and Information Bureaux in 1925, 
when he said : “ Some of the periodicals are contained 
in no library m Great Biitam. I am glad to be able 
to state that the Library of the Science Museum is 
makmg a great effort to fill the gap. In my view 
there is no more urgent need than the establishment 
in tins country of a central library, the duty of which 
shall be to contain a copy of every periodical piiblish- 
mg scientific research.” 

The nucleus of such a hbrary already exists m the 
Science Library at South Kensington, with its great 
collection of periodicals. The Committee suggests 
that the most easy and least expensive way of solving 
the problem will be to make the Science Library 
complete, and it recommends that an additional sum 
of £3500 a year, with a small contingent increase of 
staff, should be granted to enable the Science Library 

^ Public Libraries Committee Report on Public Libranes m 
England and Wales, pp. 356. Cmd. 2868. (London H M, Stationery 
Ofiice, 1927 ) 6s. net. 
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to obtain most of the volumes of wlucli it stands in 
need. The Science Library has already assumed 
many of the functions of a central hbrary, by the 
extension ot borrowing facilities to approved institu¬ 
tions where scientific or teclinioal work is carried on, 
and should be the principal source on which the 
Cential Library will depend for the supply or loan of 
books needed by research students m science. 

If scientific research is the foundation of commercial 
prosperity, it is no less true that such research cannot 
be carried out efficiently without the means of con¬ 
sulting the records of previous work The organisa¬ 
tion necessary to secru’e this end would not be very 
gi‘eat It is estimated that the cost of all the 
proposals, including those relating to the Central 
Library and the Science Library, would not exceed 
£12,000 a year during the next few years, while the 
benefit to learning, research, manufactures, and trade 
can scarcely be estimated. 


University and Educational Intelligence. 

Edinbtjbgh—^A t the recent graduation ceremonial, 
the honorary degrees conferred included the following: 
Doctoi of Divmiiy. The Bight Rev. Ernest William 
Baines, Lord Bishop of Birmingham. Doctor of 
Laws Sir John Carruthers Beattie, Vice-Chancellor 
and Principal of the University of Capetown; the 
Abb© Henri Breuil; Prof C. F. Jenkin, professor of 
engineering, Umversity of Oxford; Prof. J C. Meakins, 
professor of medicine, M‘Gill University, Montreal, 
Prof. A. C Se%vard, IMaster of Downing College and 
professor of botany, University of Cambridge. 
The degree of Doctor of Science was conferred on 
Douglas'A. Allan, thesis —The Geology of the High¬ 
land Border from Tayside to Noranside” , T^ W. M. 
Cameron, thesis — ‘‘Studies in Economic Helmin¬ 
thology”; John Maccpieen Cowan, thesis —“The 
Forests of Kalimpong—An Ecological Account”; 3 
F V Plnllips, thesis —“ Forest Saccession and Ecology 
in the Knysna Region”; C, M Yonge, thesis — 
“ Structure and Function of the Organs of Feeding 
and Digestion in the Septibranchs, Cuspidana, and 
Poromya ” 

London. —course of four lectures on “ Heat 
Tiansfer in Reciprocating Engines, including Internal 
Combustion Engines,” will be given (in English) by 
Prof. Dr. Adolf Xagel, professor of engineering m the 
Technische Hochschule, Dresden, at the Institution of 
Civil Engineers (by kind permission) on Oct. 11, 14, 
18, and 21, at 5 30 p M. The lectures will be illustrated 
by lantern slides Admission is free, without ticket. 


The International Fedeiation of University Women 
in its Occasional Paper, No 6, describes Crosby Hall, 
the Federation’s new office which was recently "opened 
by the Queen as a club-house. University women 
carrymg on research or other post-graduate work in 
London will be eligible for lesidence at the Hall, if 
members of the Federation, and the dimng-hall 
and common rooms are available for all members 
visiting or living in London. The same pamphlet 
eontams addresses by Prof. Zimmern and Prof. 
Kristine Bonnevie on the work of the League of Nations 
Committee on Intellectual Co-operation and the 
Federation’s collaboiation with it, and a not© on the 
functions of the Ameiican National Committee on 
Intellectual Co-operation, described by Prof. Zim¬ 
mern as the model national committee. This 
American committee, organised at the beginning of 
last year, undertakes to procure or compile whatever 
information from the United States may be needed in 
connexion with any investigation being made by the 
International Institute of Intellectual Co-operation, 
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tbe working instrument of the League of Nations Com¬ 
mittee. It has been interesting itself in the question 
of obtaining financial support for the Geneva School 
of International Studies and for a working library for 
the Institute. The Federation has a committee on 
standards which is engaged m investigating the thorny 
problem of assessing the relative values of the degices 
and diplomas granted by the various universities and 
other institutions of university standing. 

Tnii] Trustees of the Beit Fellowships tor Scientific 
Research at their recent twelfth annual meeting 
elected the following to fellowships, the proposed 
course of research being indicated after the Fellow’s 
name : Mr. I. \hgel, ring formation (Organic Chem¬ 
istry Laboratories of the Imperial College, under 
Profs. H. B. Baker and J F. Thorpe) ; Mr. K. V. 
Thimaim, the effect of electrical currents on proteins 
(Bio-chemistry Department of the Imperial College, 
under Sir John Farmer and Prof. S. B. Schryver) , 
Mr. A. G. Forsdyke, the nature of the motion m the 
wake of a body moving in a viscous fluid as a contri¬ 
bution towards the problems of fluid resistance 
(Mathematics Department of the Imperial College, 
under Profs. S. Chapman and H. Levy). All those 
fellowships are of the value of £250 a yeai and tenable 
at the Imperial College of Science and Technology. 
In addition, the Trustees approved the extension for 
a second year of the fellowships held by Mr. J. Topping 
for research on the mechanical equilibrium of crystal 
lattices, Mr. J. W. Maccoll for studies in the motion 
of FUSCOUS fluids, and jMr. G. H. Mitchell for further 
work on the geology of the Borrowdale volcanic series 
of Kentmere, Westmorland The experiment durmg 
the past year, under which the tenure of these fellow¬ 
ships wrs tentatively made for two years instead of 
one year as before, having proved successful m every 
way," the Trustees have now adopted it as the tenure 
basis of the new fellowships now announced and of 
future awards. 

The report on the work of the Department of 
Petroleum Technology of the Sir John Cass Technical 
Institute for the session 1926-1927 has recently been 
issued, and in it the Principal, Mr George Patchin, is 
able to show some satisfactory lesults of development. 
Since the last annual report (1925-26) the Department 
has been enlarged by the addition of a Petroleum 
Teclmolog;^’ Laboratory with a fully equipped lecture 
room adjoimng the same ; it is hoped that this exten¬ 
sion will provide the necessary facilities for advanced 
study and research The schedule of lectmes given 
duiing the past session comprises lectures on petroleum 
technology (in three parts), introduction to the 
chemical and physical properties of petroleum, pro¬ 
perties, applications, and examination of petroleum, 
and the applications of engineering and mechanical 
drawing. For those who have little or no previous 
knowledge of the fundamental sciences, there is a 
prehmmary course, includmg elementary chemistry, 
physics, and practical mathematics. It is not clear 
from the report what subjects are comprised m the 
petroleum technology course, other than part 3 
dealing with mtemal combustion engines and colloids 
in relation to iietroleum. It is to be hoped that pro¬ 
vision is here made for those who wish to acquire some 
knowledge of the geological aspects of the industry, 
also that the important subject of economics of 
petroleum is included. Close contact has been kept 
between the school and various oil companies m 
London; in this comiexion lectm'es have been given 
by members of the staffs of the latter, and thus 
essential practical knowledge is placed at the disposal 
of the students, a vital factor in the training of all 
concerned mth the petroleum industry, whatever 
particular branch is favoured. 

No. 3012, VoL. 120] 


Calendar of Discovery and Invention. 

July 24 , 1747 .—About tho same time that Franklin 
was experimenting on liglitning conduetors, William 
Watson (1715-1787) made experiments wfueh ap¬ 
peared to show that the passage ot elGcii'i(*i(,y was 
instantaneous Some of these oxperimoiits wei (‘ nia(k‘ 
m the summer of 1747. On July 24 ol tiuit y(‘a.i‘ 
Watson, assisted by Charles Cavendish and Martin 
Folkes, sent a charge of electricity through 800 leet 
of water at the New River, Stoke Nowiiigton The 
following year Watson, at Shooter’s Bill, also sent 
discharges through 12,276 feet of wire. 

July 24 , 1842 .—“That a glacier moves like a. 
sluggish river, and under the same laws,” wrote J D. 
Forbes, “ was an idea which first clearly entered my 
mind as a definite probability on tho ovonmg ot the 
24th July 1842, when from tho heights ot the 
Charmoz I saw the dirt bands stretching across the 
breadth of the Mer de Claco at my foot like floating 
scum on a partially stagnant stream . . . and from 
that hour the viscous or plastic theory was to mo a 
conviction and a reality.” 

July 25 , 1675 .—Halley was the son of a wealthy 
soap boiler whose town house was in Winch('stor 
Street, m the city of London, and it was Ik'to that 
Halley, on July 25, 1675, observed an eclipse of t he 
moon. He was then nmeteon years of ago and this 
eclipse formed tho subject of his earliest published 
observations. 

July 25 , 1909 .—The first flight m an aeroplane 
across the English Channel was made by Louis 
Bleriot, who on July 25, 1909, crossctl from Calms to 
Dover m a monoplane of 28 feet span, weighing with 
the pilot 462 pounds. The machine was (itfed with 
a three-cylinder Anzani engine developing 24 horse¬ 
power. 

July 26 , 1790 .—What was jirobably th(^ t^arlassf 
advertisement of a steamboat api>oarod m <lu^ 
Federal Gazette and Philadelphia I huh/ Adeerh^ser on 
luly 26, 1700. This gave notice: Tim Hfeauhhoat stds 
out to-morrow at 10 o’clock from Arch (h'i‘r\, 

in order to take jiassongers from Burhngl.on, Bnsi.ol, 
Borclentown, and Trenton, and return next day. 
Philadelphia, July 26, 1790 ” T(io stmmfioal^ r(4en‘<^«{ 
to was one of those built by tho luifcortunaii^ pioiuHir, 
John Fitch. 

July 28 , 1851 .—In the dovolojauGnt of study of 
the various phenomena associated with f-otaJ (Mdipses 
of the sun, especial mtorost is attached (i) the t(»<-al 
eclipse of July 28, 1851, observed with siu'oess m 
Norway and Sweden. It was on this occasion t.hat. 
the prominences were closely followed and (h^sd’ihcHi. 
Hind wrote of “ a long range of rose-coloured flames ” ; 
Dawes of “ a low ridge of red prominences, resianbhng 
in outline the tops of a very irregular range of hills,” 
while Airy termed the portion of this “ ruggtul Imii of 
projections ” visible to him tho “ Sierra.” 

July 29 , 1857 .—An outstanding jrnprovcniK'ut m 
the manufacture of iron rails was tho mii’odnction of 
the ‘three high mill ’ m place of tlie ‘ two high mill.’ 
The story of its introduction was told by Am gri'ai. 
American ironmaster, John Fiitz, m 1899, Otnlarod 
by others “ a visionary scheme and oik^ flial/ had 
never been done before, and had it boon pra(‘<ti<*al it 
would have been done long ago,” tlio first ‘ three lugli 
mill ’ was put into action by Fritz himself at the 
Cambria Iron Company, D.S.A , making tho com|)any 
a great financial success and giving it a rail plant far 
in advance of any other plant in the world. 

July 30 , 1828 .—^An account of the Brownian movtv 
ments witnessed by Robert Brown was privately 
circulated under this date, with an additional ai^coun't 
' the following year dated July 29, 1829, E. C. H, 
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Societies and Academies. 

London. 

Royal Society/June 30.—A.FageandF C.Johansen. 
On the flow of air behind an inclined flat plate of 
infinite span. The airflow behind a fiat plate has been 
explored with a heated wire, used in conjunction with 
an Einthoven galvanometer. As the inclination of the 
plate IS decreased from 90°, both the frequency and 
velocity with which mdividual vortices behmd the plate 
pass downstream become greater, and the longitudinal 
spacing between successive vortices becomes smaller. 
Vorticity is shed at the same rate from the two edges 
of the plate ; this rate slowly decreases with the 
inchnation of the plate Only a part of the vorticity 
generated at the edges passes downstream m the form 
of well-defined vortices 

L. G, Brazier : On the flexure of thm cylmdrical 
shells and other ‘ thin ’ sections St. Venant’s 
solution of the flexure problem shows that hollow 
beams are more efficient than solid beams m economy 
of material. His theory suggests that this advantage 
increases without hmit as the cylinder is made of 
thinner mateiial. Actually a limit is reached when 
the section fails under flexure by distortion of the 
cross-section. The distortion of the cross-section of 
‘ thm ’ section beams subjected to pure flexure is 
examined and a modification to St Venant’s result 
is obtained. The analysis suggests the existence of 
a form of elastic instability, characterised by the 
absence of a ‘ point of bifurcation,’ for beams of such 
sections subjected to pure flexure. 

W. H. George and H. E. Beckett: The energy of 
the struck strmg (Part ii.) The initial velocity of the 
hammer does not determine the character of the 
impact, and the fraction of its initial energy lost by 
the hammer is independent of the initial velocity of 
the hammer. The results obtained with an actual 
felt-covered pianoforte hanuner are remarkably like 
those for a pointed or a broad unyielding metal 
hammer. A specially designed yielding metal 
hammer gave less energy to the strmg than did any 
of the other types of hammer. The partition of the 
energy among the various partial tones of the 
vibrating string shows that it would be possible to 
obtain almost any kind of tone quality from a 
pianoforte merely by altering the mass of the hammer. 

G A. Tomlinson : Busting of steel surfaces in 
contact. Hardened steel surfaces m contact and 
subject to relative motion are liable to become 
stained with a deposit of oxide, which may cause 
trouble in high-precision apparatus. This eflect 
occurs with quite small contact stresses and with 
various diflerent materials m contact with steel. It 
is necessary that relative tangential motion shall 
occur. An oscillatory tangential motion of 8 x 10"® 
inches, repeated sufficiently often, will produce 
oxidation debris, but smaller motions do not. This 
suggests that actual molecules are detached by 
cohesion forces and combine with oxygen molecules 
from the air. The effect of a film of castor oil between 
the surfaces has been examined. A sphere and a 
plane can be completely separated by a film of great 
mechanical strength, when the mean intensity of 
pressui’e over the area of contact is less than a critical 
value of about 65,000 lb. per square inch. For 
pressures above this, the film may rupture and solid 
cohesion occur, accompanied by the same oxidation 
effect. 

F. I. G. Rawlins and E. K. Rideal: The absorption 
spectra of aragonite and strontianite in the near 
infra-red. Definite displacements of the three 

^ Continued from p. 103 
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fundamental frequencies of the CO^"" ion occur in 
the two crystal terms From the overtones of the 
fundamental at 7 ^ 4 , it is shown that the frequencies 
do not follow the order 3jq, ; a correction 

must be introduced analogous to the Kratzer correc¬ 
tion for an harmonic coupling in gases In CaCOs this 
correction is greatest for the less symmetrical form. 
In bi-axial crystals of the carbonates of calcium, 
strontium, and barium, the absorption wave-length at 

(7/i) and its overtones increase with the molecular 
volume, but the reverse is the case for the bands at 

(Id^t) and This dependence upon the 

molecular volmnes is likewise observed m calcite and 
aragomte. 

C. N Hmshelwood and P. I. Askey . The influence 
of hydrogen on two homogeneous reactions. The 
decomposition of propionic aldehyde is unimolecular 
at low pressures if sufficient hydrogen is present 
Increasing pressure of hydrogen soon brings the 
propionic aldehyde reaction to a limiting rate, which 
IS the same as the limitmg rate reached when the 
partial pressure of the aldehyde itself is increased 
Similar pressures of hydrogen have no tendency to 
make the acetaldehyde decomposition appear urn- 
molecular, and no saturation value is reached for the 
comparatively small effect which the hydrogen exerts. 
These phenomena indicate that activation of acetalde¬ 
hyde involves a few degrees of freedom only, while 
that of propionic aldehyde is a more complex process, 
and that m the propionic aldehyde reaction there is 
a time-lag between activation and transformation. 

H. Stanley Allen and Ian Sandeman : Bands m the 
secondary sjieetrmn of hydrogen (ii.) A system of 
bands of a distinctive type occurs m groups through¬ 
out a wide range of the visible and mfra-red spectrum 
of hydrogen. The bands m a group have been spaced 
out at intervals of very nearly 92 wave-numbers, and 
various reasons have been given for attributmg the 
system to triatomic hydrogen, H 3 . A considerable 
number of new bands has now been added. The 
structure of some of the better defined bands suggests 
that the spacing depends on a new quantum number. 

G. D Bengough, J. M. Stuart, and A. R. Lee . The 
theory of metallic corrosion in the light of quantitative 
measurements. A new version of the electrochemical 
theory of metallic corrosion has recently been widely 
accepted as fitting satisfactorily experimental facts, 
from a qualitative point of view , but the theory has 
not been subjected to exact quantitative examination. 
A method of measuring corrosion has been worked 
out, based on the determination of the amount of 
oxygen absorbed during corrosion, and has been 
applied to the metal zinc. The nature of the surface 
of the metal is an important factor in determining 
corrosion. Reasonable agreement between dupKcate 
experiments has only been obtained with specimens 
annealed m argon at temperatures in the neighbour¬ 
hood of 250° C. " Spectroscopically ’ pure zinc is 
readily attacked by N/ 10,000 KCi solution; in 
solutions between N/20,000 and iV/5000 KCi the 
time-corrosion curves are of exponential form during 
their earlier course, and the controlling factor appears 
to be the number of cMonne ions mitially present in, 
and their rate of withdrawal from, solution. The 
later course of the curves appears to be controlled 
largely by the behaviour of fihns of corrosion products. 
With stronger solutions the amount of available 
oxygen becomes an important factor, 

H. A. Wilson : Chemical eqmhbrium in a mixture 
of paraffins. The compositions of the gaseous and 
liquid phases of a mixture of paraffins, C„H 2 „+ 2 , when 
in a state of chemical equilibrium, are worked out 
approximately as functions of the temperature and 
pressure, A chart is drawn on which the equilibrium. 
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composition of the phases can be read off. The 
results obtained enable the temperatures and pressures 
at which the maximum amount of any paiticular 
parafiin is present in the vapour to be determined. 
The amomit of the gaseous phase which condenses 
when the temperature and pressure are changed can 
also be obtamed. 

Physical Society^ Jim© iO.—J. H. Awbery • The 
latent heat of evaporation of sulphur. The latent 
heat of evaporation of sulphur was determined by 
finding the loss of weight of a vessel full of sulphur 
when energy was dissipated in it at a known rate. 
Heat losses were prevented by immersing the vessel 
m the vapour of sulphur. The value found for the 
latent heat was 79, the accuracy bemg estimated 
at 2 per cent.—H Lowery . The refraction and 
dispersion of gaseous carbon tetrachloride The 
refractive index has been found for the green mercury 
Im© (X5461), the result being expressed in connexion 
with the density of the gas, that is, so as to show the 
refractnuty of the gas by the same number of molecules 
as 1 c.c. of hydrogen contains at N.T.P. Adopting 
the value 1*001799 for the refractive index under 
these conditions, the dispersion of the gas over the 
range X4800 to X6700 is represented by the expression 
/X-1 = 13 543x1027/(7831 7 X 1027 ^ being the 

frequency of the light —P. K. Kichlu : Regularities 
in the spectrum of ionised neon. A number of lines 
lying between X7282 and X3142 occurs in the con¬ 
densed discharge spectrum of the more volatile gases 
of the air. These have been attributed to smgly 
ionised neon, and the present work confirms this 
view. 

Royal Anthropological Institute, June 28.—^V. G. 
Childe : The .JEgean and the Danube valley in the 
second milienium b.c. The Central European bronze 
age was the child of the AEgean but eventually turned 
upon its parents and devoured them. Recent excava¬ 
tions in Hungary and Macedonia have thrown light on 
this double process In the lowest strata at Toszeg 
near Szolnok on the Tisza, the connexion with Troy is 
clearly revealed in the pottery, and at the same time 
a imk is found with the early bronze age civilisation 
that arose round the tin deposits of Bohemia. In the 
fourth layer at Toszeg, an mtrusive pottery appears 
that IS identical with a foreign ware found by Mr. 
Heurtley in a sub-Mycensean context in Macedonia 
This fabric was native neither to Macedonia nor to 
Hungary, but originated round the headwaters of the 
Adir and March. Its authors could be traced as far 
as Thessaly and central Greece. Were they the 
Dorians of Greek tradition ? 

Pabis. 

Academy of Sciences, June 13.—^Marcel BriUouin . 
The earth’s magnetic field and the internal electro¬ 
magnetic properties of the globe.~J. Costantin: 
The economic and agricultural importance of culti¬ 
vation in tropical mountain regions. An account of 
the fight against the sugar-cane disease (Serah) m 
Java. The simplest treatment, and the one m general 
use, is to raise the cuttings of the plants in the 
mountains, first at an altitude of 1500 m. to 1800 m., 
then removal to nurseries at a height of 600 m. to 
700 m., and finally removal to the plain. The 
regenerated plant remains free from disease for about 
five years. A modified treatment is to cross the Java 
cane with a mountain variety from the lower slopes 
of the Himalayas and to give this the mountain cure 
as above, about every six years.—Gabriel Bertrand 
and L. Silberstein : The amount of total sulphur in 
arable soil. Analyses of soil from various parts of 
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France showed the total sulphur to vary between 
wide limits—0*202 gm. to 5*175 gm, of sulphur per 
kilogram of dried soil. It was noticed that the regions 
iichest in sulphur were also the most fertile. —A. 
Desgrez and H. Bierry : The variations with the diet 
in the elimination of the urinary carbon in diabetics. 
Two ratios have been experimentally studied, 
A=(Of -C\)INt, where Gt is the total carbon in the 
urme, Cg the glucose carbon, and Nf tlio total 
nitrogen and the ratio B~{G^ -{Og +GJ)}|{N^ 
where G^ is carbon as urea and the nitrogen as 
urea. Both these ratios are at a minimum during 
the period of an equilibrium diet, and the measure¬ 
ments of these ratios establish with precision the 
value of a particular diet for diabetics.—Beniamino 
Segre The transformation of JFt networks.—A. Buhl: 
The symmetries of the theory of eontmued grou[)S.^— 
Leon Pomey • The normal integro-differential equa¬ 
tions of infinite order.—V. A. Kostitzin : The singular 
solutions of the integral equations of Volterra —Reno 
Lagrange • an algorithm of senes —M Lavrentieff • 
Conformal representation,—Spyridion Sarantopoulos • 
The meromorph functions represented by a I’aylor’s 
senes with rational coefficients.—Martin Alander : 
A property of meromorph functions at the interior 
of a Ime of constant modulus—G. H. van den 
Dungen : The calculation a prion of the vibrations 
of bending and other vibrations —Andre Defour • 
The utilisation of the tides —^Andro Charrueau : The 
figures of equilibrium relative to a liquid mass in 
rotation, to the Newtonian attraction between its 
particles and to the surface tension.—J Ubach : 
Observations of the eclipse of the sun of Jan. 3, 1027, 
at Buenos Ayres (Argentine Republic). 94 photo¬ 
graphs, 81 of which could be utilised for nioasure- 
ments, were taken under very favourable conditions. 
—^Robert Esnault-Pelterie and Osoo Marcus The 
theoretical electrical resistance at the contact of two 
elastic conducting spheres, disregarding the passage 
layer—Emmanuel Dubois. The Volta offotd. If a 
metal is heated in a vacuum, it is found after c-ooling 
that the heating has rendered it oloct»ro-m^gat4V(^ 
provided that the heating has boon sulli(‘KHitly 
prolonged and carried out at a suificaontly higli 
temperature From the exporimonts given il^ would 
appear that the variations m the electromotiVi's forc(^ 
obtained after heating an electrode in a vaiuium 
arise from the disappearance of impurities common 
to all metals — Rouelle : Certain p©culiarii,iCM of 
ferro-resonance when the resistance is not negligible. 
—^E. Pierret: The Barkhausen oscillations obtained 
with French valves.—^Nioolas Perrakis : The magnoti<*, 
properties of vanadyl chloride and sulphate and the 
[ atomic moment of tetravalent vanadium. The 
experiments cited prove that V^'" possesses at least 
two atomic moments, one of 8 and the other of 
9 magnetons. — Jacob: An experimental methoil 
permitting the comparison, at a given moment, of 
the velocity of light in one sens© and in the opposit-<^ 
sense. — Duffieux : The production of the eontmu- 
ous spectrum of mercury by rotation m a vacuum, 
A detailed account of the phenomena observinl wluai 
a drop of mercury is placed in a spherical cva< 3 iiat/ed 
glass globe, maintained in rotation (120 to 180 turns 
per mmute), and the temperature slowly raiscxi to a 
maximum of about 200° C —G. Reboul : The pro¬ 
duction of X-rays without a focus tube.—E. Darmois : 
The rotatory power of tartaric acid in solution in 
calcium chloride.—R©n6 Audubert: The apf)licadon 
of the radiochemical theory to solutions of sodium 
iodide.—^W. Kopaczewski and W. Szukiewicz ; The 
role of some physical factors in the olocti'0(!apillary 
penetration of coloured colloids.—A. Boutaric anil 
G. Corbet: The critical temperatures of solution (4" 
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mixtures of alcohol and some hydrocarbons. The 
method given, specially designed to deal with mixtures 
possessmg a low critical temperature of solution, was 
used to show that although benzene and pure alcohol 
are miscible in all proportions, contrary to the view 
generally held, petrol and absolute alcohol are not 
miscible in all proportions.—Eugene Cornec and Paul 
Klug . The boiling of saturated solutions, a method 
of physico-chemical analysis —F. Bourion and E. 
Rouyer . The boiiing-point study of the affinity 
relating to the complex compounds formed from 
mercuric chloride and alkaline chlorides.—Svend Aage 
Schou : The transformation of acetaldehyde into its 
enohc form The change has been followed by the 
quantitative study of the ultra-violet absorption of 
neutral, basic, and acid solutions of acetaldehyde.— 
A Job and G. Dusolher : Organo-magnesium com¬ 
pounds containing phosphorus. Study of the reaction 
between ethyl-magnesium bromide and mono- and 
(liphenylphosphme The magnesium compounds 
obtained react with ethylchloroformate —M Wilmet • 
The sensibility of some test papers towards gaseous 
phosphoretted hydrogen Papers contaming silver 
nitrate or mercmic chloride are capable of showing 
the presence of 1 part in 1,000,000 of gaseous 
phosphme —C Dosios and G. Leucaditis : The 
mechanism of the formation of ketones during the 
dry distillation of the salts of organic acids. It is 
well known that asymmetrical ketones are produced 
by the dry distillation of mixtures of salts of two 
different acids, but the mechanism of the reaction has 
not been made out The hypothesis of an inter¬ 
mediate phase, the anhydride of the organic acid, is 
put forward The exchange of alkyl and aryl groups 
between a mixture of ketones at a high temperature 
does not appear to take place, but the acid anhydrides 
can, under the conditions of these reactions, exchange 
their characteristic groups —Charles Prevost: The 
tautomerism of two dibromides of an erythrene 
hydrocarbon. The preparation of the hydrocarbon 
dusocrotyl in a state of purity is described Bromine 
gives two dibrom derivatives, only one of which can 
be isolated. Attempts to prepare the fully saturated 
tetra-brom derivative failed.—Albert Kirrmann: 
The a-bromaldehydes. The a-halogen aldehydes 
react as though they contained acid halides, even 
after a bisulphite purification.—^M. Tiffeneau and 
Mile Jean Levy • The affinity capacity of the p-tolyl 
radical.—P. Fallot and R. Bataller : The north-east 
edge of the Cretaceous massif of Bas-Aragon.—^E. 
Tabesse : Magnetic measiuements in the centre and 
west of France. A table of the measurements is 
given, reduced to Jan 1, 1922 The distribution of 
the magnetic elements is generally normal, except m 
the Civray region, where there appears to exist a 
strong anomaly, principally for the declination—P. 
Idfac : A self-recording apparatus for the oceano¬ 
graphic study of deep currents. The apparatus 
described has been used experimentally on the coasts 
of Cotentin It is specially intended for use on the 
Pourquoi-Pas ^ for studying the fluctuations of the 
currents in the English Channel and on the banks of 
Rockall and Porcupine.—Pierre Gavaudan: The 
origin and characters of the oil-bearmg elements of 
Madotheca plaHphylla ,—^A Ch. Hollande : The reno¬ 
vation of the epithelium of the middle mtestine of 
the Egyptian cricket, Ortkacanthacris (Acridium) 
mgypta —^Alphonse Labbe : The existence of special¬ 
ised branchia m some copepods —M. and Mme 
Lapicque : The electrical reaction of plant cells and 
its relations with the excitability. A repetition of 
Waller’s experiments that the blaze current is a sign 
of lesion ; it is only a sign of life in so far as it marks 
the passage to death.—^Mlle M. L. Verrier : The 
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determmation of the anatomical visual field in fishes 
and batrachians.—H. Labbe and A. Kotzareff: The 
action of mesothorium bromide on glyc^mia in normal 
and cancerous mice.—Philippe^ Fabre : Neuro-mus- 
cular excitation by cuneiforih waves.—- Ray mo nd- 
Hamet: The cardiac action of adrenaline during the 
stimulation of the vagus.— E. Roubaud. The 
eclosion of the egg and the stimulants of eclosion 
m the Stegomjna of yellow fever.—L. Lutz . The 
soluble ferments secreted by the hymenomycete 
fungi. Tannin as an antioxygen.—X Chahovitch, 
V. Arnovljevitch, and Mile M Vichnjitch * The proteid 
sugar in various pathological states. Proteid hyper- 
glycsemia is not a disorder specific to a disease, but 
IS met with whenever there is some lack of nutrition 
and IS the expression of the general metabolism 
changed by the infiuence of a non-specific agent.— 
A. T. Salimbeni and R. Sazerac : The action of 
bismuth on the spirochaete of Sodoku in the experi¬ 
mental infection of the gumea-pig. 

Rome. 

Royal National Academy of the Lincei, Mar. 20.—- 
G. Fubini * The geometry of a surface in the pro¬ 
jective group and in the conform group.—0. M. 
Corbino : Electrolysis without electrodes. In cases 
when electrolysis of a liquid is mduced by an arc or 
an ionic discharge between an external electrode and 
the liquid, the lack of a metallic electrode not only 
changes the form of the cathodic deposit, which may 
assume the colloidal state, but also the chemical 
character of the electrolytic process may undergo 
modification. This is shown by the liberation of 
hydrogen rather than the deposition of metallic gold 
from a giidmg bath.—^A. L. Herrera : Growth and 
multiplication of artificial ammbae. These structures, 
formed by drops of sodium hydroxide solution in a 
mixture of light petroleum and olive oil, are able to 
exhibit, although only to a limited degree, the 
phenomena of growth and multiplication, owing to 
increase of the osmotic pressure by absorption of 
fresh quantities of oil dissolved in petroleum through 
the soap membrane surroundmg the alkalme drops.— 
E, Bompiani: Some general ideas for the diffierential 
study of [geometrical] varieties.—^E. Bortolotti: Axial 
systems and connexions m Fw—W. Blaschke : The 
Imear element of Liouville.—G. Andreoh . Curvature 
and parallelism in a surface.—S. Cherubino : The in¬ 
tegration of linear differential forms.—J. Dubourdieu : 
The hoionomy groups of Riemaim spaces of four 
dimensions. Case of an Einstemian —^V. Hlavaty : 
Contact of two curves m a F,„.—L. Laboccetta: 
The analytical representation m finite form of the 
magnitudes expressed by different fimctions m arbi¬ 
trarily assigned regions of the plane and of space.— 
N. Spampinato ; Further contributions to the general 
theory of Riemaim’s matrices.—M. Pascal: Curves 
for the maximum (or minimum) thrust [aerial].—G. 
Todesco : Investigations on the accidental thermo¬ 
electricity of bismuth. Major ana’s experiment with 
an amplifier and a thermionic valve demonstrated 
the possibility of obtaining a sound in a telephone 
connected with the amplifier if the latter is jomed to 
a flat coil of high resistance having as nucleus a 
bismuth disc or ring, one of the faces of which is 
exposed to lummous radiation, periodically inter¬ 
rupted. The dissymmetries which cause tliis acci¬ 
dental thermo-electricity of bismuth are due merely 
to the fact that, ha the crystallisation following fusion 
of the metal, the elementary crystals are disposed in 
the mass of the metal with varying orientation, con¬ 
tact of differently inclined crystals resulting in the 
formation of thermo-electric couples.—G. Piccardi: 
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Isotopy, excess weight, and atomic structure. Accord¬ 
ing to a hypothesis previously advanced, an atomic 
species of number fV and atomic weight P should 
possess {P — 2N) positive electrons and {P ~ 2N) 
negative electrons external to the atomic nucleus and 
arranged to form an electrically neutral whole. This 
hypothesis is now supported by the relations, mani¬ 
fested but as yet incompletely studied, between the 
atomic weight and ( 1 ) the difference between the 
weights of the lowest and highest isotopes, or the field 
of variability of the isotopes, for each element, and 
( 2 ) the maximum excess weight exhibited by any 
group of isotopes.—D. Bigiavi: Relations between 
aromatic mtro-derivatives and azoxy - compounds. 
Evidence is adduced which confirms the reluctance 
to undergo substitution exhibited by the aromatic 
iiiicieus contiguous to the pentavalent nitrogen of the 
azoxy-compounds, and moreover shows that, in gen¬ 
eral, the presence in the aromatic nucleus of an azo- 
derivative of mtro-groups in the para- or ortho- 
position to the azo-grouping renders difficult the 
addition of oxygen to a nitrogen atom of the azo-group 
bv means of peracetic acid.—G. Malquori; The system 
Al(ISr 03 ),. KNO 3 : H 2 O at 25°. The isotherm of this 
system for the temperature 25° fails to mdicate the 
formation of an additive compound between the two 
nitrates.—P. Pasquini: Homeoplastic grafting of the 
ocular rudiments in embryos of Pleurodeles Walth .— 
R. SavelH: Lack of confirmation of the Giglio-Tos 
* rational laws ’ on hybridism. 
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Pure Chemistry: a Report and its 
Implications* 

ROM time to time in these columns the 
j necessity for a new orientation of educational 

j thought has been stressed We have pointed to 
the changing intricacy of modern Me—quickened, 
illuminated, emiobled, and enriched by the practical 
application of many sciences—and have frankly 
stated the view that, unless the new aspects and 
forces be deliberately woven hito our educational 
schemes, those schemes are foredoomed to failure. 

It IS our business, however, sedulously to 
avoid being earned away by any theory which 
will not submit to all possible tests. All the many 
facets which a single problem may present must 
be taken into consideration We do not imagine, 
for example, that one successful experiment 
necessarily presents a sound reason for sweeping 
and immediate alterations to some industrial 
process which rests upon conditions not always 
apparent in the laboratory 

Such considerations compel us to realise that 
the educational changes we have in mind cannot 
be made impetuously Time is necessary for the 
formation of professional no less than public 
opinion Environmental factors need adaptation. 
If, for example, we have urged greater attention 
to technical education, not only as a sme qua, non 
of industry but also as a vehicle of liberal qualities 
as yet but dimly apprehended, we have not failed 
to observe that its success is as much dependent 
upon its relationships with other forms of education 
and with industry as it is upon admuiistrative 
method and teachmg power. Is there any proof 
that advance in these directions is being made ? 

An encouragmg answer is to be found in a 
Report ^ concerning the provision of chemical 
instruction in technical institutions, recently issued 
by the Board of Education. We congratulate the 
compilers on a brief and excellent piece of work. 
In the sober and guarded language of an official 
report, they have done something more than sketch 
out the volume and character of the provision of 
instruction in pure chemistry in English technical 
schools ; they have done something more than set 
out important statistics and comment on the general 
standard of the work They have shown clearly 
the influence of factors upon which we have 
frequently insisted. They have presented un¬ 
deniable evidence of definite advance as a result 
of those factors ; and, in spite of their assertion 

1 Report of H M Inspectors on the Provision of Instruction in Pure 
Chemistry in the Teclmical Colleges and Schools in England. Pp 11. 
(London H M Stationery Office, 1927 ) net 
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that only pure chemistry is under review, they 
have, by implication, described the way of further 
development in other subjects 

^Notice the result of wider secondary education 
(ill the full meainng of the term) and the growmg 
appreciation of employers of the instruction avail¬ 
able. It IS now expected that, before admission to 
a full-time course a student should have received 
a secondary school education, though matricula¬ 
tion is not essential students entering part-time 
courses need not have been through the ordinary 
secondary school, but are expected either to have 
passed through a junior technical course consisting 
of mathematics, science, drawing, and English, or 
to show they have some knowledge of these 
subjects This improvement is not due solely 
to the wider provision of varying types of 
secondary education, but also to '‘the growmg 
practice of employers in requning that candidates 
for junior positions in their laboratories shall have 
received a superior t^qie of education ’’ 

Well-organised evening courses, too, are playing 
a part which is of especial importance when it is 
noted that, of the 11,000 students taking mstruc- 
tioii in pure chemistry, only about 15 per cent, are 
in full-time attendance (at 32 institutions) In 
163 institutions, however, instruction is provided 
in part-time grouped courses. Insistence is now 
possible on an adequate standard of training pre¬ 
liminary to admission to evening junior technical 
courses “ As a consequence a higher standard of 
attainment is now secured in respect of an increas¬ 
ing number of part-time students ” 

Active interest on the part of employers and 
better preliminary training cannot, however, pro¬ 
duce this higher standard of attainment unless 
admmistrative and co-ordinating factors also 
receive attention. By no means small have been 
the parts played by examination arrangements. 
“ In the north-west the influence of the Union of 
Lancashii’e and Cheshire Institutes has been opera¬ 
tive : m the midlands and the south the attraction 
of a University degree has been more important . . . 
in Pharmaceutical courses, the new requirements 
of the Pharmaceutical Society have increased both 
the numbers of students and the systematic char¬ 
acter of their studies.” This question of examina¬ 
tions—a vital fmictioii in the educational process— 
is, in its wide implications, still under discussion in 
eoiinexioii with most branches of technical educa¬ 
tion, and there can be no doubt that the National 
Certificate schemes have gone far to satisfy sup¬ 
porters of the piuely internal and of the purely 
external systems. Nor have examuiations and new 
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requirements fallen with dead and levelling weight 
upon the mstitutions This degree of organisation 
has been secured without depriving the sdiools of 
their individuality ” 

If any more definite measurement of all-roimd 
improvement be necessary, the following extract 
can scarcely be bettered A few’ years ago the 
proportion of students attending courses was prob¬ 
ably not half w’hat it is now’ The standard of 
admission w’as lower and less clearly defined, and 
a large number of students w’ere entering upon 
the study of applied Chemistry w’lth totally in¬ 
adequate grounding in Pure Chemistr^^ and with 
no previous or concurrent instruction in Physics ” 
Now’ nearly eighty per cent of part-time students 
take courses involving attendance on three evenings 
per w'eek and including the subsidiary subjects of 
mathematics and physics There is also a growmg 
tendency to prepare for the associateshi]) of the 
Institute of Chemistry in both full- and jiart-time 
courses 

Though, however, the organisation may bo 
excellent, the success of the work must ultimately 
rest upon the teacher—the final executive officer. 
In this connexion again the Report is soberly 
confident. The mam w^ork is in the hands of the 
permanent teachers of the technical school, wlio arx^ 
assisted m the evening w’ork by teachers who are 
employed ni the day tunc in Secondary, dunior 
Technical or Central Schools, or in industry A 
very largo proportion of Ijoth groups possc'ss 
graduate or equivalent quahficatiorus “ Th(‘ 
general standard is therefore high, and ls almost 
in itself a guarantee of the fullness and aeeura(‘y 
of the instruction ” Some jiomts of enticlsm 
arise, however, Avhich give an indication of the 
special qualities winch are needed in teelinical 
teaching—qualities not always found in teachers 
trained along the usual academic lines. “Some 
teachers who have had experience with young 
students cover the ground too slowly for the older 
students who attend evening classes, and they 
waste a good deal of time endeavouring to elicui/ 
conclusions from early and isolated expeiinumts.” 
The use of text-books, too, is not always uudiu’- 
stood. Students need to be trained to acquire 
information for themselves, and the lecture hour 
is often more profitably devoted to emphasising 
important points —creating perspective [our italics 1 
—^than in conveying information winch can Ix^ 
obtamed quite easily from a book ” 

A broad classification of 10,379 students f(x 
mg part-time courses is given. Within the 
chemical industry 2450 are engaged in laboratory 



NATURE 


143 


July 30, 1927] 

work 5 1309 in the factory, and 651 in clerical I through a prism, phenomena hitherto always 


or commercial wnrk. 2324 are engaged in retail 
pharmacy and dispensing, while 3645 are absorbed 
by other occupations ” These figures give 
peculiar significance to another valuable point to 
which the Report directs attention In some 
schools ‘' insufficient training is given m the simple 
laboratory operations The students have not 
enough practice in fitting up apparatus, and the 
importance of neatness and tidmess is not sufficiently 
impressed upon them ” We have already noted 
a not dissimilar criticism m a speech made to the 
Association of Teachers in Technical Institutions 
by the ex-president of the Society of Chemical 
Industry (Nature, June 25, p 942) 

We hope m observing these defects we do not 
give any wrong impression We asked, at the 
outset, w^hether any proof was available concern¬ 
ing our own expressed views on the new factors 
which are slowly to change much current educa¬ 
tional theory The Report provides us with 
adequate proof, and we shall bear its principles in 
mind in reviewing subjects other than chemistry 
In the meantime, so far as the latter is concerned, 
the crisp conclusion of the Report stands m need 
of no adornment '' The teachers as a body are 
well qualified and generally competent, the 
accommodation and equipment are, on the whole, 
good , the organisation of most of the courses is 
satisfactory , and the defects to winch attention 
has })een drawn are the exception rather than the 
rule ’’ 

X-Rays and Contemporary Physics. 

(1) X-Bays and Elections, an Oiitlme of Beceiit 
X-Ray Theoyy By Prof Arthur H Compton. 
Pp XV + 403 (London Macmillan and Co , 
Ltd , 1927 ) 25s net 

(2) Intioduction to Gontemiyorary Physics By 
Dr. Karl K Darrow’- Pp xxvi -}- 456 (London . 
Macmillan and Co., Ltd , 1927 ) 25s net 

(1) rflHE rivalry of classical wave theory and 
modernist quantum theor}^ has of late 
years dominated the physics of radiation, and in 
spite of all our efforts we can scarcely say that a 
really satisfactory solution is yet in sight No¬ 
where is the conflict more acute than in the field 
of X-rays, and the investigations of the past few 
years have all gone to emphasise the differences 
rather than to reconcile the warring interests. 
On one hand wn have the establishment of w^hat 
might be called the optical properties of X-rays, 
such as reflection at a glass surface and refraction 
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explamed in terms of the w^ave theory : on the 
other hand, quantum effects of an extreme type 
have been revealed by the study of the extra¬ 
ordinary effect known by the name of Compton, 
who first established that for very short X-rays, 
wRere the quantum of energy is large, the radiation 
can be showm to behave m many respects hke a 
minute projectile, the results of w^hose impacts 
wuth an electron can be calculated on the lines of 
the impacts of massive spheres Prof Compton 
has also been closely interested in many problems 
which have been w^orked out in terms of the w’^ave 
theory, such as the questions of the intensity of 
X-ray reflection and of X-ray absorption. His 
recent book on X-rays and electrons has therefore 
strong claims on our attention. 

Prof Compton’s book is, broadly speaking, 
devoted to the discussion of experiments and 
theories bearing on the physical nature of X-rays, 

, and comparatively little is said of their apphca- 
tions either to the study of crystal structure or to 
practical questions such as the investigation of 
fibrous forms, orgamc or metalhc. Much of the 
first part of the book is devoted to physical 
problems of which an explanation can be at¬ 
tempted in terms of classical electromagnetic 
theory, such as the polarisation of scattered X-rays, 
the intensity of X-rays reflected from crystals, and 
the more strictly optical properties of X-rays. 
Within the last few years, X-rays have been 
diffracted by ruled gratings, chiefly by Compton 
and Doan, and by Thibaiid, and a striking photo¬ 
graph is given of a spectrum so obtained. Of 
course, the accuracy to be expected with this 
method does not so far approach that obtainable 
with ordmary crystal methods, but a value for 
the w^ave-length of molybdenum Ka has been 
obtamed which agrees exactly with the crystal 
determination 

A special chapter is devoted to the refraction, 
in the ordmary optical sense, of X-rays, and the 
small deviation from Bragg’s law ?iA=2dsin6', 
which has been experimentally detected, is explained 
in terms of the refractive index, which calculation 
show^s to be slightly less than unity The total 
reflection at small glancing angles to be expected 
from such a value of the index, and the refraction 
by a prism of glass established by Siegbahn and 
others, are illustrated by excellent photographs. 
As Compton emphasises, the experimental deter¬ 
mination of the refractive index affords a straight¬ 
forward method of determinmg the total number 
X*ot extraniiclear electrons, and the value so found 
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agrees closelv "uitli the atomic number As is Compton effect comes so naturally, to give us 
natural, the book contains full references to recent some acceptable solution 

xAmerican work, such as Hewlett’s repetition of The points mentioned arc chosen from among 
Barkla’s work on the scattering of soft X-rays some of the most interesting, and do not exhaust 
which, on the basis of J J Thomson’s classical the scope of the book riiere is, for example, a 
theory, also gives very satisfactory values for the chapter on familiar lines dealing woth X-iays and 
number of electrons in, for example, the carbon crystal structure, and another dealing with the 
atom elegant and less-knowii method of treating difirac- 

The questions of the intensity of reflection of tion by a crystal from the quantum point of view. 
X-rays from crystals and the closely allied questions The treatment in the book is largely mathe- 
of absorption are treated in much greater detail matical, and greater attention is paid to the 
than has so far been attempted in any hook in theories than to the description of experiments 
English The weli-knowm w'ork of W L Bragg for example, the account of Compton and Simons’ 
and his collaborators, and the theoretical treat- striking cloud expeiiment on the direction of the 
ment of the whole problem by C G Barwdn, are scattered quantum is very meagre, and less clear 
discussed at some length, and recent wmrk by the than the short description given by Kallmann 
author and his collaborators and other American and Mark m Ergebmsse dev Nahirinssenschafteti, 
workers, which is not yet w idely knowm, is described Naturally, the work of American investigators 

Prof Compton has devoted much research to this receives great prominence, to the relative exclusion 
part of the subject, and the various aspects of the of German work The work of the last few years 
somewhat compheated phenomenon of primary and is really the subject of the book, so that it often 
secondary extinction come up for treatment, happens that partially unsolved problems and 
The distribution of electrons obtained by W, L incomplete investigations are treated at great 
Bragg and by the later American w^orkers depends, length. This actuality of the book will enhance 
of course, upon the law’-s of classical electrod 3 mamics, its value to all those engaged in research in those 
and it is not established beyond doubt that they difficult regions, but sometimes renders it tougli 
form a valid basis for such calculation. reading 

The inability of the classical theory to explain The general jiroduction is excellent, but it is 
the scattermg of hard X-rays is w'ell known, and unfortunate that the proof-reading has not been 
Prof. Compton’s account of his discovery of more carefully carried out. The literal mis- 
quantum scattering and the researches wKich have prints are many, but need not trouble the rcad(T, 
foliow^ed it, especially m America, will be eagerly as it requires, for example, little ingenuity to see 
read The quantum theory of the change of wave- m Natunotis a reference to Nafiirwi.s'senschafteyi, 
length w’hich accompanies the scattermg of hard or to see that by lA is meant Ia. When it comes, 
X-rays by ’ free ’ electrons is very simple, and how’-ever, to being referred back to Fig. 4.05 and 
the general features—change of wave-length with findmg that it means Fig 45 ; to page ix, 23, and 
angle of scattering, dmected scattered quantum having to discover that it means page 280 in 
and recoil electrons—^have been clearly confirmed chapter ix. ; to page 22 when page 241 is meant, 
by experiment. In this field the Wilson cloud and so on, the reader grudges the waste of time, 
chamber has proved its value as an instrument The index is mcomplete even beyond the worst of 
of investigation in a number of daring experiments, indexes, and may give a false idea of the scope of the 
When we try to go a little farther, however, the book: for example, the names of Dirac, Kuhlen- 
initial simplicity is quickly succeeded by complica- kampff, Ishino, and many other workers do rnffd 
tions and difficulties The calculation of the occur in it, although there aie references to their 
broadening of the unmodified Ime demands some work in the book. These blemishes, hov'cver, ai*(^ 
hypothesis as to the behaviour of the electrons minor defects, which should not damp our apprecia- 
within the atom, that is, w^e have to take into tion of a book in which a great investigator gives 
account the orbital motion of the electron at the an account of some of the most striking recent 
moment when it is * struck ’ by the quantum of mvestigations in physics, of wffiich he himself has 
radiation, and Jauncey’s calculation on these been a great part. 

lilies is only partiaUy satisfactory. The intensity (2) The reports on contemporary advances in 
of the scattered X-rays takes us still farther into physics, published by Dr Darrow in the Bell 
doubtful and difficult fields. Here we may hope Sijstem Technical Journal, and distributed m 
for the new^ quantum mechanics, out of which the separate form, are known to many physicisi.s • 
No. 3013, VoL. 120] ‘ ’ ^ ‘ • 
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Dr Darrow, who is a member of the staff of the ' 

I 

Ecii Telephone Laboratories, has now brought out j 
cl book based on them. The '' Contemporary I 
Physics ” of the title refers to what may be called 
the physics of atoms and rays, and no attempt is 
made to cover the whole field of physics Within 
the range chosen, T)r Barrow has made an excellent 
selection of material, which includes much important 
American work not hitherto quoted m text-books. 
The disconnected nature of the original articles, 
each of w’hich referred to some one topical branch 
of investigation, has not been entirely eliminated 
in the book, so that we find some overlapping, and 
an order which must sometimes prove disconcerting 
to the student Thus ionisation and radiation 
potentials are discussed in Cha|)ter vn, while 
elastic and inelastic impact are first defined in a 
subsequent chapter, and an account of Bohr’s 
atom model is given still later The final chapter, 
which follows the epilogue, is a practically in¬ 
dependent dissertation on the conduction of 
electricity through gases. The separate chapters 
make very interestmg reading, for the author has 
picked out for treatment the phenomena on which 
attention is chiefly concentrated at the present 
time, and the book is embellished by a number of 
pertinent photographs illustratmg various features 
^of modern work on spectra, which are not, however, 
very clearly reproduced in some cases 

Br. Barrow’s book, like Prof. Compton’s, 
serves to remind us of the enormous amount of 
purely scientific work now bemg carried on in 
great laboratories of America, both those of 
universities and those attached to great com¬ 
mercial concerns. E N. da C. A. 


Yield Trials in Agriculture. 

The, Principles and Practice of Yield Trials. By 
E L Engledow and G Udny Yule. Pp. 78. 
(London The Empire Cotton Grownng Corpora¬ 
tion, 1926 ) 2s. 

T is now nearly twenty years since a considerable 
number of agronomists m Great Britian have 
reached the opinion that agricultural field trials, 
whether concerned primarily with manures or with 
varieties, if they were to afford practical guidance 
to the farmer, must be carried out with increased 
precision. The important preliminary work of 
exploring the variability of yield by iimfoimitij 
trials was performed for England in twm excellent 
investigations by Wood and Stratton at Cambridge 
and by Mercer and Hall at Rothamsted. At about 
the same time, by what is not necessarily a co- 
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incidence, a fundamental advance in the theory of 
errors, winch renders possible the exact treatment 
of the evidence of small samples, was made by that 
aiionynious genius who disguises his identity under 
the pseudonym of Student ” Since that time the 
work of applying the knowledge gamed to the 
practical refinement of agricultural experimentation 
has been actively carried on by Br. Beaven at 
Warminster, and more recently in the Statistical 
and Field Bepartmeiit at Rothamsted , it would 
scarcely be an exaggeration to regard ‘'Student” 
as the spiritual father of both developments 

The recent memoir by F L Engledow^ and 
G Udny Yule on the ‘ Principles and Practice of 
Yield Trials ” represents another case of the co¬ 
operation heUveen the statistical and the experi¬ 
mental phases of the same large problem It is 
divided into two sections, of ’which the first includes 
an explanation of the statistical methods advocated, 
while the second deals wnth ' practical considera¬ 
tions and procedure.” Commencmg with Mercer 
and Hall’s data m their uniformity trial with wheat, 
the reader receives a clear explanation of why an 
experiment, comparing the yields of single half-acre 
plots, may be expected to yield errors of the order 
of 5 per cent ; and of how much higher accuracy 
is attained by utilising the same area under smaller 
replicated plots A statistical treatment is given 
for replicated plots, and a table of the normal dis¬ 
tribution IS provided and its use explained for 
finding the probability of exceeding by chance a 
given multiple of the standard error as estimated. 
Theoretical and practical limitations of the formula 
are then discussed, the principal of the latter being 
that ascribed to the differential response of varieties 
to climatic variations 

In the second portion we do not hear so much of 

practical considerations ” as we might have hoped 
from the title, for the authors devote most of the 
available space, as they naively say, to explain 
broad questions of policy,” so that we are left much 
in the dark as to their opinions on many practical 
details Only variety trials are discussed, and 
these only with cereals The treatment is less 
systematic than that of the first part, and we are 
seldom allow^ed to forget, for more than a few 
paragraphs, how comparatively unimportant the 
author considers yield trials in general, and in 
particular the improvements m accuracy of which 
they are susceptible It is difficult to summarise 
this section. The first three portions seem designed 
to assert, at some length, that (i) varietal differ¬ 
ences in quality are often more important than 
yield ; (ii) qualitative differences should govern 

El 
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the choice of rarieties for 3 ^eld trials; (iii) the 
significance of yield-trial results is limited by their 
not being performed by industrial farm methods. 

The fourth, fifth, and seventh portions are 
devoted to observation plots, an important sub¬ 
ject, upon winch the author speaks with authority, 
but which unfortunately can scarcely provide a 
prehminary opinion as to yield, much less a measure 
of it. Yield trials on the plan denoted ‘ chess¬ 
board ’ are most carefully described ; it should be 
noted that the author limits this extremely vague 
term to small trials carried out under a wire cage, 
with individual seeds dibbled at regular intervals, 
on a fine tilth ; the ‘ plots ’ are about a yard square 
The reader of this portion will realise the force of 
the strictures previously developed upon the limited 
agricultural significance of trials, which depart 
from the methods of practical farming, but will 
wonder why no distmction was there made between 
‘ chessboard ’ trials of this type and the better- 
known methods of plot replication in the open 
field. A second valuable portion is the description 
of Beaven’s haK-drill strip method. Unfortunately, 
this is the only field method discussed. The last 
tw’o portions on the size and arrangements of plots, 
and on ‘corrections’ for soil irregularities, have 
perhaps been hurriedly written, and without any 
very full consideration of the subject. 

The authors have missed the fact that the method 
developed, following “Student,” in Section I., is 
equivalent to a method of ‘ corrections ’ stigma¬ 
tised on p. 75 ; as, indeed, is necessarily any method 
of elimmating a portion of the soil heterogeneity 
The fact also, that “ Student ” had shown eighteen 
years before that precise values of the probability 
may be obtained in tests of significance with small 
samples, is overlooked on p. 77, where it is asserted 
that “ in agricultural work with a very small sample 
(e.g. of four or five observations) the value of P, 
however obtained, is quite untrustworthyP This 
criticism should of course be confined to the 
methods here expounded; the great beauty of 
“ Student’s ” treatment lies in the fact that it does 
give trustworthy tests of significance, within the 
scope of agricultural experimentation. 

Apart from this omission, statistical criticisms 
will naturally be few. It appears mifortunate that 
in developing “ Student’s ” method of treatment of 
a replicated experiment, the estimation of residual 
errors has been changed in such a way as to produce, 
in some cases, a serious under-estimate. A point, 
winch is likely to be in some ways more misleading, 
Ees in the use on p. 30 of the standard error 
appropriate to a pair of varieties chosen at random, 
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to test successive differences of a number of varieties 
set out in order- of yield This procedure is often 
grossly misleading, since the best and worst of a sot 
of random yields from the same variety will often 
show ‘ sigmficant ’ difierenccs if tested in this way. 

The curiously pessimistic tone as to the value of 
yield trials w’^hich influences both sections of the 
hook is perhaps to be ascribed to a somewliat 
unexpected limitation of outlook as to the scientific 
purposes which such trials serve. After giving 
reasons for thinking that the difiereiitial response of 
varieties grown in different years may be so much 
as 5 per cent, a figure which the reviewer does not 
consider exaggerated, the authors continue (p. 33): 

“ In view of such results, it may 'well 1)6 asked, 
what IS the value of these elaborate tests ^ The 
ans'W'^er, though it may seem pessimistic to some, 
must be, we think, that it is very little or, if the 
phrase is preferred, extremely limited. Even m 
so far as the investigator is concerned with yield 
alone—and usually he is equally concerned with 
other qualities—he is concerned with the average 
relative yields over successive years.” 

It does not seem to have occurred to either 
author that a knowledge of these differential 
responses to weather or soil would itself be of 
extreme agricultural importance in the practical 
choice of varieties; and that such knowdedgo 
w^ould do much to remove the real griovaneo of 
innumerable farmers who grow, for example, wlieat 
in the west, or turnips in the south, of England, 
far from the centres of the industry, where i’c\s(‘.arch 
is properly concentrated. On the contrary, both 
effects are looked upon merely as ‘ errors ’ to bo 
averaged out by interminable repetition. This 
same consideration of differential weather responses 
evidently also underlies the numerous passages 
decrying attempts to increase accuracy. 

To adduce the importance of qualitative differ¬ 
ences as a reason for neglecting accurate yield 
trials appears to the writer at least equally far¬ 
fetched. After all, the demand for higher yielding 
varieties comes straight from the practical farmer, 
and, however difficult the experimenter may find 
it to attain adequate accuracy to meet this demand, 
it is a mere evasion of the difficulty to discant 
upon the importance, which no one denies, of 
qualitative differences. How the practical adviser 
is to weigh qualitative advantages against a loss 
of yield, or vice versa, without an accurate know¬ 
ledge of the yield factor, is nowhere explained. 

For these weaknesses it is probable that neither 
author would be to blame had the book boon pub¬ 
lished either earlier or later by a few years ; a few 
years ago, the theory on which the Latin Square 
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and other ^ randomised ’ systems are based had not 
been developed, and in a few years’ time the lessons 
learnt from their use, whether more or less favour¬ 
able to these methods, will be sufficiently well 
kno^vn, even to writers -without personal experience 
of then w^orking At the moment they are in the 
difficult position of judging of the newer develop¬ 
ments in experimental theory and technique, by 
the standards of an older theor}’" and techmque, 
the defects and inconsistencies of which it is the 
avowed purpose of the newer methods to correct. 
It IS the paradox of the present situation that 
cotton growlers overseas should be putting into 
practice the applications of just these newer 
theoretical developments, which their academic 
mentors would have them regard as impracticable 

R, A. Fishek 


Physical Chemistry and Geological 
Problems, 

Physico-Chemical Geology By Dr R H Rastall. 
Pp vii + 248 (London . Edward Arnold and 
Co., 1927.) 155. net. 

N recent j-ears the empirical descriptive methods 
of an older generation of petrologists have been 
fortified by exact experimental w^ork in fields of 
high temperatures and pressures; and some know¬ 
ledge of the more notable results that have been 
achieved, and of the fundamental principles of 
physical chemistry on which they are based, has 
now become an indispensable part of the equipment 
of a modern petrologist. The steady stream of 
publications from the Geophysical Laboratory at 
Washington, and from various European workers 
such as Vogt and Niggli. indicates the increasing 
importance of chemical thermodynamics in reveal¬ 
ing the processes wffiich rocks have undergone. 
Hitherto, however, there has not been in Enghsh 
any systematic introduction to physical chemistry 
in its application to geological problems. Dr. 
Rastall will earn the gratitude of a wide range of 
students by providing this excellent foundation 
for more extensive studies. 

The first four chapters deal with the basal 
conceptions of equilibrium and the phase rule, and 
with the phenomena of fusion and solidification, 
solution and crystallisation, isomorphism and poly¬ 
morphism. The principles havmg been clearly 
estabhshed and illustrated by cogent mineralogical 
examples, the author passes on to their apphca- 
tion to igneous rocks. These are polycomponent 
systems, so complex that a satisfactory phase rule 
discussion is generally out of the question. Never- 

No, 3013, Von. 120] 


theless, the ternary systems embraced in the group 
of components S 1 O 2 —MgO—CaO—^AlgOg, and the 
systems albite-anorthite, diopside-plagioclase, and 
orthoclase-sihca, all of which have been worked 
out fairly completely under anhydrous conditions, 
have made it possible to consider some of the 
simpler magmas and their cooling histories with 
verj^ successful results. 

Little is known as yet of the quantitative effects 
of volatile fiuxes, though prehminary ivork in 
simple cases with water and carbon dioxide as the 
volatiles has already encouraged the geophysical 
workers at Washington to more ambitious attempts 
to conquer this difficult field. It is probably here 
that the most brilliant conquests will ultimately 
be made, for aheady Th. Vogt has shown that the 
pneumatolytic and hydrothermal stages in the 
coohng of a magma can be explained on physico¬ 
chemical grounds. Moreover, increasing attention 
IS now being given to the separation and transfer 
of gaseous phases as an active process in causing 
differentiation, facilitating assimilation, promotmg 
metasomatism and concentrating ores. These topics 
are still iargety confined to more or less speculative 
discussions of field observations, and, perhaps 
rightly in an elementary book, Dr. Rastall has 
touched on them but sparingly. His discussion 
of differentiation, however, clearly shows that, 
despite the work of Brdgger, Harker, Bowen and 
many others, the mystery of the general problem 
still remains to be solved. Dr. Rastall puts his 
finger on the core of the difficulty when he writes: 
‘‘ There is no experimental evidence at aH in support 
of the theory that a silicate melt tends to split 
into two conjugate solutions. Nevertheless many 
of the facts of Nature indicate pretty clearly that 
something of the sort does occur.” 

It is suggested that there is no justification for 
the recogmtion of the spihtic suite of rocks on the 
ground that its members differ from the ' true 
allvaline rocks ’ only in having soda in considerable 
excess of potash. But they appear in a totally 
different structural environment from typical 
alkaline rocks, and if Shand’s clean-cut definition 
of the latter be accepted, then most spihtes are 
not technically alkaline at all. The recognition of 
a spilitic suite should not be described as an 
attempt to confuse the issue (p. 95), rather, it 
is an attempt to clarify an issue that is at present 
excessively confused. 

The integration of processes described as meta¬ 
morphism is next treated. Here many mineral 
associations are clearly deducible from the phase 
rule ; but where differential pressure has operated, 
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tile natural conditions again rapidly pass out of 
tlie present scope of experimentation. Thermo- 
d\nianiic principles lead to the important deduction 
that differential pressure Imvers the melting point 
This curious fact, so remarkable to the beginner, 
has endless applications, and it is a disappomtment 
to find it merely stated without a graphical 
demonstration. 

Weathering is very properly separated from 
metamorphism, for its processes involve the reac¬ 
tions of aqueous solutions in an environment of 
low pressure and fiuctuatmg but relatively low 
temperatures Despite the apparent simplicity, 
the conditions are tantalisingly complex from the 
pomt of view of physical chemistry The pecuhar 
properties of surfaces, capillary spaces, and colloids 
(the last briefly treated in the final chapter) all 
require fuller investigation, and still further com- 
phcation is introduced by the uncertain influence 
of bacterial activity 

Little reference is made to the conditions that 
control the cementation of sediments and the 
growth of concretions. This is a subject that has 
been strangely neglected, and a systematic rreat- 
ment m a book of this kind would be wddely 
appreciated. The precipitation of saline deposits 
from surface w^aters is, on the other hand, a subject 
that has been thoroughly tidied up, thanks to the 
familiar investigations made by Yan’t Hoff and 
his colleagues. The results are briefly review’ed in 
a chapter on salt deposits, in w^hich is also included 
an accoimt of the origin, still vaguely understood, 
of the carbonate formations, includuig dolomite. 
The two remainmg chapters are devoted to ore 
deposits and refractories and abrasives, branches 
of economic geology on which Dr Eastall speaks 
with the personal authority of a wide experience. 

Dr. Rastall has skiHuUy avoided the tempting 
atmosphere of speculation. He has surveyed his 
subject with commendable restraint, and produced 
a clearly written and trustworthy book which 
reveals both the strength and the limitations of 
the methods of physical chemistry. To know 
that the natural interplay of energies in the earth 
is too complex for complete imitation is a mental 
tonic rather than a cause for depression. To know 
that laterite, dolomite, lamprophyres, and many 
another puzzling rock still present baffling problems 
to be solved, merely adds to their fascination ; 
mid when aU is said, one feels, after considermg 
the subject matter of this book, that Sederholm is 
thoroughly justified in his iosistence that geology 
is very much more than applied physics and 
chemistry. Abthub Holmes. 
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Biological Philosophy. 

Theoretical Biology. By J von UexkulL Trans¬ 
lated by Dr D. L. Mackiniion (International 
Library of Psychology, Philosophy, and Scientific 
Method.) Pp.xvi + 362. (London' Kegan Paul 
and Co , Ltd , Ne-w York . Harcourt, Brace and 
Co , Inc , 1926 ) I 85 net. 

rriHE publishers of the International Library of 
-L. Psychology, Philosophy, and Scientific Method 
are to be congratulated not only on the inclusion in 
their collection of this peculiarly interesting addi¬ 
tion to biological thought, but also on securing the 
services of such an able translator Reference to 
Dr D L. Mackinnon’s name on the title-page is 
necessary before the fact of translation is realised. 

In this ‘'Theoretical Biology,” von Uexkull dis¬ 
cusses modern biological concepts, and summarises 
them in relation to his extended apj)lication of 
Kantian philosophy to the animal w'orld. Bio¬ 
logical science has come to a deadlock by having 
been too greatly dominated by the physicist’s 
insistence on an objective world, wLereas the true 
secret of understanding is to be found not beliind 
objects but subjects. The observer’s viewpoint 
must of necessity be outside this subjective \vorld, 
and when this fact is clearly realised, investigation 
can x^roceed 

The mechanical processes of the organism reveal 
a conformation to a rule of Nature, which is not 
merely a mechanical law^, but also inchoates that 
there is a super-mechanical factor at work Witb 
the production of a new^ framework, a jiroeess 
which takes place w'lthin every cell, repair proceeds 
from within. In a machine, this need for recon¬ 
struction must be dealt with from without, there¬ 
fore here is an example of this super-mechanical 
factor, or ' impulse,’ as von Uexkull calls it Inva¬ 
sion of a cell by impulses is always follow^ed by the 
formation of a new framework, and consequently 
the impulses are referable to an influence exerted 
by the genes on the protoplasm. These impulse- 
systems are not regarded as a 'psychical work I- 
factor’—on the contrary, von Uexkull anticix)ates 
their isolation, since already there arc indications 
that transference of form-giving impulses can take 
place. Thus they are part of an ''objective con¬ 
formity with plan,” a biological doctrine into winch 
" Lamarckism would pass straight over, w^ould it 
but throw off its psychological wrappings.” There 
is no question of ' purpose ’ or ' purposefulness,’ as 
is generally understood by the idea of ' conformity 
with plan.’ von Uexkull deplores the fact that the 
personification of Nature, which conception has 
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occupied the minds of men for so long, cannot be 
dismissed once and for all from the realms of bio¬ 
logical thought, and with it the inability to recognise 
hmits to the possibility of knowledge,” so that full 
attention can be given to the acquisition of those 
positive additions to knowledge by means of which 
alone real progress can be made. H. E. B. 


Enzymes. 

Enzymes Properties, Distrihution, Methods and 
Appdicatioiis. By Prof. Selman A. Waksman and 
Prof Wilburt C. Davison. Pp. xii + 364. (Lon¬ 
don BaiUiere, Thidall and Cox, 1926 ) 255. net. 

HE authors of this book state that it has been 
their endeavour to collect in as concise a form 
as possible the available information ui regard to 
enzymes and to indicate the origmal sources from 
which more detailed knowledge may be obtained 
To piece these irregular and loosely fittmg frag¬ 
ments together has been their object. Special 
attention has, they sa^^, been paid to the occurrence 
and preparation of enzymes, to the methods of the 
measurement of their activity, and to the practical 
apphcation of these agents 

The text is divided into four sections, each of 
which IS subdivided into chapters as follows. 
(a) Projierties of enzymes (four chapters) ; (6) dis¬ 
tribution of enzymes (three chapters) ; (c) methods 
for the preparation and study, of enzymes (seven 
chapters) ; {d) practical apphcation of enzyme 

activity (one chapter). 

There is a bibliography giving references to 1323 
original papers, none of which, however, is later than 
1925. The book is brought to a close with an index. 

The introductory chapter gives an outline of the 
history, general characteristics, nomenclature and 
classification of enzymes. The next three chapters 
deal with chemistry, biology, and physics. The 
major portion of the next chapter is devoted to the 
occurrence and distribution of enzymes in animal 
secretions and tissues. This is followed by two 
shorter chapters on the enzymes of the higher 
plants and of micro-organisms. 

The section commencing with Chapter viii is the 
longest in the book, covering as it does 128 pages 
of text. Although containing some most useful 
information, clearly set forth and well arranged, 
it IS here that we venture to make some criticism 
Under methods of measuring diastatic action, the 
authors describe Wohlgemuth's iodine method and 
Lintner’s saccharometric method. In regard to the 
latter, a modification is described which is more 
complicated and does not appear to lead to 
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mcreased accuracy. No mention is made of the 
titration method devised by Prof. A. R. Ling, 
which has been adopted by the Institute of 
Brewing as one of the standard methods of malt 
analysis Nor is there any mention that when 
the activity of malt diastase is measured by a 
saccharometric method, the production of reducing 
sugar must be kept within the limits laid down by 
Kjeldahl in 1879 if the results obtamed with two or 
more samples are to stand hi direct proportion. 

In dealing with the synthetic action of enzymes, 
the work of Bourquelot—by far the most important 
on the subj’ect—is not alluded to in the text. 
In that part of the book dealhig with desmolases— 
oxidases, oxido-reductases, and zymases—some¬ 
times the difference between supposed direct 
oxidase action and dehydrase action is described 
m a maimer likely to prove misleading to the 
student. The authors make no reference to the 
discovery by Hopkins in 1921 of an autoxidisable 
constituent of the cell which he named glutathione, 
although they do refer to the significance in 
respiration of substances contammg the thiol 
group SH which is present in reduced glutathione. 
Another serious omission is that of a reference to 
the recent w^ork of Robison on the part played 
by calcium hexosephosphate and its enz}Tne on 
ossification and dentition. 

If there are defects in the preceding parts of 
this book, there are more pronoimced cases in the 
last chapter which deals with the uses of enzymes. 
Barley is said to absorb 40-50 per cent, of its weight 
of water in the steeping process—the first in the 
conversion of barley into malt. The fact is that 
barley after steeping contains about 50 per cent, 
of water. In describing the mashing process the 
temperatures given are 23°-13° C. too low for dis¬ 
tillery practice and 26°-16° C. too low for brewery 
practice. The subject matter on the hydrolysis 
of starch by enzymes given in the book is out-of- 
date, as is also that dealmg with the estimation 
of starch by enzymes, and the latest methods 
adopted in England find no mention. These are 
only a few of the defects which could be cited- 

We close our review with a feeling of disappoint¬ 
ment Some portions of the book are such as to 
recommend it, whilst others show that the authors 
have omitted important observations or have failed 
to understand the true significance of some points 
to which they have referred. It is hoped that a 
new edition will be published in the near future in 
which the entire work wdll be recast, for the authors 
have not attained the objects which they set them- 
I selves to achieve. 
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Our Bookshelf. 

Practical Goal Production. Mine Trayisportation 
and Marhet Preparation : Mine Transpoi'tation^ 
Hoisting and Hoisting Equipment, Goal Prepara- 
tion. Compiled by Frank H. Kneeland. Pp 
vii + 354. (New York : McGraw-Hill Book Co , 
Inc. ; London : McGraw-Hill Publishing Co., 
Ltd., 1926.) lo5. net. 

This volume is the third of the series of “ Practical 
Coal Production ” and may be looked upon as a 
contmuation of the two previous ones, which have 
already been discussed in these columns. The 
present volume is no advance on its predecessors, 
showing quite as strongly as they do the defects 
previously indicated, and bemg perhaps even more 
‘ scrappy ’ than either of the others. It contains 
three chapters, on mine transportation, hoisting 
and hoistmg equipment, and coal preparation re¬ 
spectively. The first part consists of a miscellaneous 
collection of uiformation concerning animal and 
locomotive transport underground ; perhaps the 
best point about this section is the considerable 
attention paid to underground track work, the 
importance of which is just beginning to be recog¬ 
nised by colliery managers. Chapter ii. is almost 
wholly taken up by calculations, such important 
matters as the construction and design of cages 
and headgears not being even mentioned. Having 
regard to the recent developments in American 
coal mining, one would have expected to have 
found some information, at any rate, as to the 
employment of skips instead of cages, but this 
again has been entirely neglected. The third 
chapter is taken up mainly with coal conveymg 
and screening. The author is aware of coal washing, 
but he dismisses it m a few lines, as though it were 
not in fact the most important part of coal prepara¬ 
tion at the present day. 

The author’s lack of knowledge of what has been 
done in Great Britain again makes itself manifest 
at various pomts ; thus he describes as an entirely 
novel invention screens, which he calls weight- 
vibrated, being evidently unaware that the appliance 
he is describing is simply the old Beaumont vibro- 
motor invented years ago in England. Whilst the 
book is well got up, misprints are more numerous 
than they should be. Perhaps the most noteworthy 
one is a caption on p, 3, “ Insulting the Mule,” 
when it is obvious from the context that the author 
must have written Insulating.” 

( 1 ) Proceedings of the London Mathematical Society. 
Second Series. Vol. 25. Pp. 546. n.p. 

(2) Jmmal of the London Mathematical Society. 
Vol. 1. Pp. 272. n.p. 

(London: Francis Hodgson, 1926.) 

The London Mathematical Society now issues its 
transactions in two volumes a year, the Proceedings 
and Journal Vol, 25 of the Proceedings 
contains 31 technical papers on various branches 
of mathematics read before the Society between 
March 1924 and January 1926. The high standard 
of issues is fully maintaiaed, among the more 
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notable contents of this volume being Mr Chaiindy’s 
“ Poncelet’s Poristic Polygons,” Prof Landau’s 
“ Zum Waringsche Problem,” and Prof. TurnbuH’s 
'' Invariant Theory of Mixed Quaternary Forms.” 
Only a small number of papers deal with geo¬ 
metrical matters, an indication that most of the 
mathematical research now done in England is 
analytical rather than geometrical in character. 
Our only criticism is of the length of time, some¬ 
times more than a year, which elapses between the 
reading of a paper and its appearance in the 
Proceedings. 

Instead of the abstracts which have appeared in 
recent volumes of the Proceedings, the Society now 
issues a Journal, of which the first volume is before 
us It contams records of the meetings held in the 
session 1925-6, three lectures given at meetings, and 
I about fifty notes and short papers Prof Baker 
also contributes obituary notices of F. Klein and 
0. Segre, both being worthy tributes to the memory 
of distinguished mathematicians Of the lectures, 
Dr Glaisher’s on the early history of the Society 
is the one of most interest to a general reader. 
Many of the short papers contain significant 
contributions to mathematical knowledge, Mr. 
Grace’s '' Point in Enumerative Geometry,” Prof. 
Hobson’s '' Generalisation of a Theorem due to 
Riesz,” and Prof. E. A. Mihic’s ‘‘ Diffusion of 
Imprisoned Radiation through a Gas ” being typical 
of many others showing marked progress in their 
respective fields. The publication of this new 
Journal has been rendered possible by the increased 
membership of the Society and also by the greater 
volume of noteworthy mathematical research 
produced in recent years. Either Journal or 
Pioceedings can be obtained in parts as issued by 
non-members of the Society. W. E. H. B. 

HAtomisme d'^Jpicure. Par Dr X6nia Atarias- 
si5vitch. Pp. 111. (Pans: Los Presses uni- 
versitaires de France, n d ) n.p. 

Dr. Atakassi:^vitch has written an interesting 
and well-documented study of the atomic theory 
of Epicurus, in which he maintains that, far from 
being a mere expoimder of the theory of Leucippus 
and Democritus, Epicurus was responsible for the 
introduction of many new features. The number 
of fragments of Epicurus accessible to us is very 
limited, consisting mainly of a few letters, pre¬ 
served for us by Diogenes Laertius, of which the 
authenticity is not established beyond doubt, but 
fortunately w^e possess what is probably a very 
faithful account of his theories in Lucretius’ “ De 
Rerum Natura.” Leucippus, who is a mere name to 
us, and Democritus, wLose work is also lost to us, 
supposed, according to their expounders, that 
atoms were indestructible and eternal, infinite in 
form and in number, and that everything arose 
from the collision of atoms m empty space. 
Epicurus denied that the atoms could have an 
infinite variety of forms, which agrees with our 
modern behef, and insisted that atoms had weight, 
which, according to Dr Atanassidvitch, was a 
property foreign to the atoms of Democritus. For 
Epicurus, then, atoms had size, shape, weight, and 
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velocity. Very interesting, in view of onr modem 
theories, is the Epicurean doctrine, stressed 
our present author, that, although atoms are 
physically indivisible, they have finite extension, 
and are to be considered as made up of small 
ultimate parts, minima. A chapter is consecrated 
to this doctrme of the minimum 

It is very strange that, without any given 
experimental basis, often with ridiculous arguments 
—as when he cites spontaneous generation as a 
proof that atoms have no sensations—^Epicurus 
should have arrived at a conception of the atom 
so similar in its essence to our present-day atoms 
built up of electrons. It would seem that there 
is something inherently attractive for the human 
mind not only in an atomic theory, but also in an 
atomic theory of a particular kind. Dr. Atanas- 
sievitch’s little book is well worthy of study by 
all interested m the history of scientific theories 

E N DA C A. 

Among the Kara-Korum Glaciers in 19 2o. By 

Jenny Visser-Hooft With contributions by 

Ph. C. Visser. Pp xii + 303 + 25 plates. (London. 

Edward Arnold and Co , 1926 ) 21s net. 

ICara-Kokum is the name of a pass, yet it has been 
apphed not only to the range containing the pass, 
but also to a tangled mass of mountains lying far 
to the west Exploration of this tangle has in¬ 
dicated that it consists of a series of ranges ; so 
that the name Kara-Korum, as it is generally used, 
indicates a large district, rather than any particular 
range of mountams. 

The area explored by IMr. and Mrs. Visser was 
limited to the headwaters of the Hunza River. 
The only way into most of the valleys lay through 
narrow gorges, occupied by rivers which were 
subject to sudden floods ; so that the line of retreat 
was often closed for long periods. The party were 
actually imprisoned in this way m the Khunjirab 
valley, and were only saved from starvation by 
forcing their way over unknown glaciers and 
passes into the Shingshai valley. The glaciers 
in these valleys are unusually treacherous owing 
to the rapid melting of the ice under the tropical 
sun. Snow avalanches are common, but the 
gi’eatest danger is caused by avalanches of stones. 
One such avalanche in the Hispar vaUey lasted 
for many hours, and filled the air with dust, pro¬ 
ducing the efiect of a thick London fog. 

The party successfully explored some of the 
largest glaciers m the world ; the Batura glacier— 
37 miles of ice—and the chief glaciers m the 
Khunjirab and Shingshai valleys. The area 
traversed was mapped by Afraz. Gul Eihan Sahib, 
whose services were lent by the Survey of India. 
Mrs Visser, who makes little of her own exploits, 
crossed glaciers and passes the existence of which 
was unlmown even to the natives of the district. 
Two Swiss guides accompanied the explorers, and 
to their expert knowledge of ice, and its habits, 
the expedition probably owed its escape from the 
hourly dangers due to floods and avalanches 

This book is illustrated by some excellent photo¬ 
graphs. 
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The Scientific Feeding of A7iimals. By Prof. 0 
Kellner. Authorised translation by Dr. William 
Goodwin. Second edition, revised Pp xiii 
4-328 (London. Gerald Duckworth and Co., 
Ltd,, 1926 ) 85. 6cL net. 

The name of Kellner figures pre-eminently in the 
annals of the science of ammal nutrition. Towards 
the end of the last century, at a time when little 
or no attention was being devoted in Great Britam 
to the elucidation of the scientific principles under¬ 
hung the economic feeding of farm animals, 
Kelhier was carrying out in Germany a series of 
classical researches which had the ultimate effect 
of raising the art of feedmg to the level of a science. 
Indeed, the rapid progress which has been made in 
Great Britam durmg the last three decades in the 
development and application of the principles of 
feedmg is, in large measure, a tribute to the 
excellence of KeUner’s pioneer work. 

Many students of animal nutrition science have 
had reason to feel grateful to Dr. Goodwin for the 
enthusiasm and imtiative which led him, durmg 
the early years of the present centuiy, to undertake 
the translation of Kellner’s smaller text-book, 
Grundzuge der Futtermigslehre ” For many 
years this work stood unrivalled as a source of 
information to student, investigator, and farmer 
alike The welcome appearance of a new English 
edition has afforded Dr. Goodwin the opportunity 
of includmg the additional matter contained in the 
latest German edition, which has been revised and 
brought up-to-date by Prof. Eingerling, who suc¬ 
ceeded Kellner at Mockern In particular, a new 
chapter on vitamins has been added. Despite 
these alterations, however, the book still remains, 
to quote Prof. Eingerling, “ a masterpiece of 
clearness and precision.” H. E. Woodmax. 

True Irish Ghost Stories. Compiled by Dr. St. 
John D. Seymour and Harry L. Neligan. Second 
edition, enlarged. Pp Ixvii 4 - 299. (Dublin: 
Hodges, Eiggis and Co. , London: Oxford 
University Press, 1926.) 7a. fid. net. 

The original collection of true Irish ghost stories 
appeared in 1914, and elicited a large number of 
additional examples wFich warranted a second 
and enlarged edition ; but publication wrs delayed 
owing to the War. The re-issue is justified by the 
additions. The collection covers a wide range of 
phenomena. The three chapters w%ioh are devoted 
to haunted houses include some remarkable ex¬ 
periences, many of W'hich are off the familiar 
track. One quoted from the Occult Review de¬ 
scribes the apparition of what was clearly an 
elemental with characteristic hairless face and 
unpleasant stench. The 'poltergeist stories, as com¬ 
pared with some which have appeared recently in 
the Press in England, are, on the whole, disappoint¬ 
ing as psychic manifestations, and indeed, except 
in the cases recorded by the late Sir W. Barrett, 
resemble folk-tales relating to these appearances 
rather than genuine experiences. Of the an¬ 
cestral ghosts, some are already familiar to studenlB 
of folklore, among them being the Gormanstown 
t foxes, real foxes which on one occaMon appeared 
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in Dublin itself There are several cases of in¬ 
visible ghosts One, if invisible, was ponderable, 
for when it jumped on the handle bar of a bicycle 
the rider was compelled to pedal down a steep hill. 
Of apparitions before, at, and after death, and of 
the banshee, there are, as might be expected, 
numerous examples. The compilers present the 
stories vuthout comment, and of course do not 
guarantee their genuineness. 

Biological Relations of Optically Isomeric Substances 
By Prof. Arthur E Cushny (The Johns Hopkins 

University School of Medicine, the Charles E. 
Dohme Memorial Lectures, Third Course, 1925 ) 
Pp- vui + 80 (London : Bailhere, Tmdall and 
Cox, 1926.) 95 net. 

Ik this short monograph the late Prof. Cushny has 
given an account of the pharmacological behaviour 
of those drugs which exist in an optically isomeric 
form. Starting from Pasteur’s work on the 
separation of the two forms of tartaric acid by 
means of the differences in their crystalline form, 
the author describes how^ optical isomers can be 
separated by combining them with another sub¬ 
stance which is itself optically active or by means 
of physical agents, such as heat, which in certam 
cases lead to the development of different properties 
by the two isomers. The relation of enzymes to 
optical isomers and the fate of the latter in the 
living tissues are then dealt with. Pollowing a 
section on their pharmacological action, to our 
knowledge of which the author himself contributed 
by his researches, the final and most interesting 
chapter is devoted to some general aspects of this 
subject. It appears probable that the specific 
activity of a drug depends on three factors * the 
general structure of the molecule, some special 
grouping, such as the alcoholic OH in the side chain 
of the acid in hyoscyamine, and, finally the presence 
of an asymmetric carbon atom. It is the latter 
which leads to a chemical combination between 
the drug and the cell, but it is on the second property 
that its specific action chiefly depends. 

The Life of Buddha as Legend and History By 
Dr. Edward J. Thomas. (The History of 
Civihsation Series.) Pp. xxiv+297-i-4 plates. 
(London: Kegan Paul and Co., Ltd. ; New 
York : Alfred A. Emopf, 1927.) 125. 6d. net. 

Db. Thomas makes a first-hand contribution to 
the subject, based on a wealth of new material; 
while at the same time he gives to the layman a 
fascinating biography of a personality mysterious 
and real, and, to the philosophic mind, perhaps the 
most attractive among all religious reformers. 
The account of Buddha’s life in the first chapters 
provides perhaps the most interesting reading— 
as a story. The discussion of our literary sources 
of Buddhism in the introduction, and the analysis 
of the text in the appendix, allow the specialist 
and the scholar from the neighbonring fields of 
history and sociology to obtain a real gHmpse into 
the foundations of our knowledge of Buddhism. 

Most interesting and valuable, however, are the 
chapters discussing Buddhism as a religion and a 
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philosophy, in its kernel of history, and m its 
aura of myth. The last chapter, containing a 
compaiison between Buddhism and Christianity, 
shows how, 111 the light of modern scholarshi]), 
most ' parallels ’ and ‘ borrowings ’ vanish. While 
Seydel found fifty parallels, van den Bergh was 
reduced to nine, E. V Hoplans to five, Garbe to 
four, Charpentier to only one, and “ other 
scholars reject all connexion.” The dogma of 
diffusion which has become of late so fashionable 
in anthropology, tends to disappear from history, 
that is, from the discipline which has full means 
of proving or disproving diffusion 

Recent Advances in Biochemistry. By John Pryde. 

Pp. viii-i-348- (London* J and A Churchill, 

1926 ) 125 U. net. 

This excellent little book, a companion volume of 

Eecent Advances in Physiology,” which we have 
already noticed in these columns, giveis an up-to- 
date account of our knowledge on certain selected 
biochemical problems It should be useful both to 
the advanced student and to the worker who washes 
to keep abreast of his own subject in branches wath 
which he may not be directly familiar, without the 
necessity of referring to the original work Apart 
from chapters on the biochemistry of the proteins, 
fats, and carbohydrates, interesting accounts are 
given of the biochemistry of phosphorus and 
sulphur compounds, of the vitamins, and of 
haemoglobin and related pigments * in each case 
the latest work, at the time of writing, has been 
included. The author has purposely omitted any 
account of the mechanisms of tissue oxidations and 
the chemistry of the internal secretions, since both 
have been dealt with in the companion volumes * 
instead, he has included two extremely iis(dul 
chapters on the chemical basis of specific immuno¬ 
logical reactions and on chemotherapy, sidijocts 
which are not often included in text-books of 
biochemistry : they are, however, among the most 
mteresting of those dealt with in this volume. We 
can confidently recommend this book to all tlioso 
interested in this subject. 

An Introductory Course of Mathematical Analysis. 

By Charles Walmsley. Pp x-f-293. (Cambridge: 

At the University Press, 1926 ) 155. net. 

Db. YouKa in his preface to this book explains 
that it was written to meet the needs of first-year 
students at Aberystwyth, many of whom arrived 
entirely ignorant of trigononietry, while others 
w^ere proposing to take mathematical lionours. 
Only the university authorities can judge of the 
success with w^hich this staggering problem has 
been solved, but Mr. Walmsley has evidently been 
more concerned with the latter class than with the 
former, and his work will probably be useful chiefly 
as an introduction to Hardy’s ‘‘ Pure Mathe¬ 
matics.” 

So far as it goes, the treatment is thorough and 
sound . special attention is paid to ineq ualities and 
inequations, and a good feature is the proof of the 
addition theorems for the trigonometrical fimctions 
defined by their series 



July 30 , 1927 ] 


NATURE 


153 


Letters to the Editor. 

[The Editor does not hold himselj responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return, nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other part of Yatube No notice is taken 
of anonymous communications.} 

Atmospheric Ozone and Solar Variability. 

It has been known for a long time that variations 
in the annual mean values of the daily magnetic 
range 'were closely related to variations in the annual 
sunspot numbers. During recent months a number 
of other widely different terrestrial phenomena have 
been foimd coi related to some extent, at least, 'with 
solar changes and with each other. 

Dr G G. Abbot has found that the monthly mean 
values of solar radiation show variations of the same 
character as do the monthly and annual sunspot 
numbers {US Monthly Weather Review, voL 54, 
No. 5, May 1926). Mr. Greenleaf Pickard showed 
that there was a marked correlation between varia¬ 
tions in smispot numbers and radio reception at 
Newton, Massachusetts, and at Washington, D C. 
The comparisons w^ere made with wave-lengths of 



8-9 megacycles. 15-25 kilocycles, and 1330 kilocycles. 
The measurements of the 8-9 megacycles and 1330 
kilocycles were made at night, and those of the 15-25 
kilocycles were made during daylight (Listitute of 
Kadio-Engineers, session of Jan. 10, 1927). Dr. L. W. 
Austm, of the U.S Bureau of Standards, has shown 
that there is a strong correlation between the monthly 
means of radio receptivity and the monthly means of 
the Simthsonian measurements of solar radiation, and 
Dr. C. G- Abbot has found a marked relation between 
the total solar radiation and the ultra-violet radiation 
as measured by Dr. Pettit of the Mount Wilson 
Observatory. However, the variation in ultra-violet 
radiation is much larger, showing a range of about 
60 per cent., while the total radiation shows a range 
of less than 5 per cent, {Smithsonian Miscellaneous 
Collections, vol. 80, No. 2, Apiil 1927). 

Diumg the past t'v\n years Dr G. M. B. Dobson, 
Dr. D N. Harrison, and A. Lawrence, S. Jhave made 
measurements of the amount of ozone m the earth s 
atmosphere at Oxford {Proc. Boy. Soc., A, vol. 114 ; 
1927). The monthly means of these values show an 
inverse relation to the monthly means of solar radia¬ 
tion as measured by the Smithsoman Institution and 
also to Dr. Wolfer’s simspot numbers. In the accom¬ 
panying plot (Eig. 1) the contmuous line shows the 
variations m the monthly means of ozone at Oxford, 
the broken curve shows the variations in solar radia¬ 
tion, and the dotted curve shows the variations in the 
monthly sunspot numbers. 
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The following table gives the departures of ^ 
three elements from the means of 19 months, Ubing all 
the data available from Oxford The mean values are, 
for ozone, 0 284 cm of pure gas, sunspots 52, solar 
radiation, 1-940 gm cal per sq cm. per sec. 
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From these numbers the correlation coefficient 
for ozone and sunspot numbers comes out, r - 
-0 62 ±0 09, and for ozone and solar radiation, 
r= - 0 54±0 11. Presumably the correlation would 
be even higher with Dr Pettit’s measurements of 
ultra-violet solar radiation, but the figures of his 
measurements are not at hand. 

Dr Dobson and his associates believe that there is 
an annual period shown by the ozone measui’ements, 
and there probably is such a period, but its value 
camiot be determined from the data at hand ; because 
while the ozone values decreased from about April to 
October in both years, it happens that the sunspot 
numbers and also the solar radiation values (both 
those of Abbot and Pettit) mcreased^ fiom April to 
October m each year, and as there is an apparent 
negative correlation between these values and ozone 
at Oxford, it will take a number of years of observation 
to determme the terrestrial influence. 

When the variations shown by the monthly means 
are elimmated and the day-to-day residuals are com¬ 
pared with sunspots, the relation between them is not 
evident. In 1925 the correlation coefficient was 
negative and m 1926 it was positive. But this result 
is not surprising. Dr. L. A. Bauer and C H. Duvall 
found that the same thing was true of terrestrial 
magnetic variations {Terrestrial Magnetism and 
Atmospheric Electricity, Dec. 1925). The relation of 
these day-to-day magnetic variations to solar elianges 
IS different from that of the monthly means and its 
laws remain yet to be determined. In the ease of solar 
radiation, the short period changes are comiected in 
some way 'with the passage of spots with their accom¬ 
panying clouds of calcium across the central part of 
the sun’s disc, as I pointed out in Nature of Jan. 13, 
1921, p. 630. 

Dr. Dobson and his associates have shown that there 
IS a very close relation between the day-to-day 
variations of ozone and the variations in pressure and 
temperature, more especially in the upper air If 
future observations shall eonflrm the relation between 
the ozone values and vanationsin terrestrial magnetism 
and relate these to solar changes, they may furnish 
the key as to how solar radiation changes influence 
our atmosphere. Dr. Dobson has now established a 
network of stations for observing ozone, the pre- 
linunary results of which appear to show that there 
is an increase in the quantity of ozone and its varia- 
bihty from the tropics towards the pole. Since 
the ozone is found chiefly in the stratosphere, it 
may be that the increase of ozone with increase of 
latitude is associated "with the increase in the depth 

e2 
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of the stratos]3here which is found with increasing 
latitude The increased dejith of the stratosphere 
over areas of low pressure may also explain the increase 
of ozone with decrease of pleasure in high latitudes 

H. Helm Clayton 

1410 Washington St., 

Canton, 

Hass., U S.A. 


The Mechanism of the so-called ‘ Posterior Sucker ’ 
of a Simnlium Larva. 


In NATmaE of April 23, p. 599, there appears a 
letter from Dr Sunder Lai Hora of the Indian 
Museum, Calcutta, on the subject of the mechanism 
of the so-called ‘ posterior sucker ’ of the Simubum 
larva, in which he describes the true method of 
progression of this remaikable laiva. In the course 
of his remarks, Dr. Hora quotes a passage from 
Tonnoir {Ann Biol Lacustre, 11, pp 163-172 ; 1923) 
to the effect that this worker, “not finding any muscles 
inserted m the middle of the disc, doubted its utility 
as a true sucker and asciibed the function of attach¬ 
ment to the hooks alone ” He then goes on to 
discuss Dr Puri’s well-known paper {Parasitology, 11, 
pp. 295-369 , 1925). 

Mr. Tonnoir worked at the life-histories of New 
Zealand Simuliidae during part of his two years’ 
tenure of a research studentship at this institute, 
1921-23, and the paper mentioned above contains 
some of his observations on the biology of Simulium 
larvae. Apparently Dr, Hora has not understood the 
paper, but only made use of the last sentence in Section 
L, p. 165, as quoted by Dr. Pun, which is the least 
important of all Mr. Tonnoir’s observations. The 
whole section, pp. 163-165, entitled “Progression et 
fixation des larves,” deals very fully with the points 
raised in Dr. Hora’s letter, and reaches exactly the 
same conclusions as he does, only they are given in 
more abundant detail and as the result of longer and 
closer studies of the larvae in specially constructed 
running-water aquaria designed by Mr. Tonnoir 
himself 


May I be allowed to quote, side by side, the two 
sets of observations as briefly as possible : 

(1) Tonnoir: “ Les larves ne sont pas mumes de 
ventOMses, . , . il faut defimtiveinent ahandonner cette 
theorie des ventouses tant posterieures qu^anteneuresP 

Hora. “ the posterior appendage does not act 

as a sucker, but fixes itself with the help of hooks 
alone.” 

(2) Tonnoir : “ La larve fixe foujours, sans exception, 
I’extr^mitd post^rieure de son corps exactement k 
I’endroit oh se trouvait sa tete un instant auparavant, 
et, pendant le court instant oh eUe forme la boucle 
avec son corps, sa couronne de crochets posterieure 
(la soi-disant ventouse) vient toujours en contact 
avec sa bouche.” “ La larve depose, avec sa bouche, 
une certaine quantity de matifere glutmeuse (dont 
elle forme ordinairement ses fils de soie) sur ces 
crochets post^riem's et sur le support; ainsi fix6e 
solidement par I’extr^mite post6rieure, elle redresse 
ensuite son corps et I’etend, de toute sa longueur, en 
avant, pour se fixer au support par la bouche contre 
laquelle se trouvent appliques les crochets terminaux 
de la fausse patte ant^rieure ; elle ramene alors en 


avant ^ en se pliant en U, son extrdmite posterieure 
et la serie des mouvements se repete.” 

Hora : “ These [the sucker-hooks] are capable of 
gripping firmly a cluster of silk threads (the sticky 
salivary secretion) which the animal secretes on the 
^ot where it mtends the posterior appendage to be 
fixed.” 


The only differences between the two accounts are 
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that Dr Hora supplements the lack of detail m his 
account by giving a figure of the tracks of the sticky 
secretion made by the larva, whereas Tonnoir’s 
detailed account makes a figure iimiecessaiy. 

The real difference m interpretation lies m the 
(jue&tion of the muscles of the so-called ‘ posterior 
sucker.’ In the larvie of Blepharocerida), where tiue 
suckers are piesent, the muscles are of great stiength, 
much stronger than the ordinary segmental muscles ; 
this requirement is obvious, when one reflects that 
the vacuum is produced within the suction area by 
the long-continued contraction of these same muscles. 
The muscles of the ‘ posterior sucker ’ m Simulium 
larvse, on the other hand, are much weaker than the 
segmental muscles, as Dr Pun’s figure (pi vm. fig 10) 
clearly shows, and could not possibly accomplish this 
fmiction Tonnoir had the blepbarocorid larva in 
mind (on which he was also working at the time) 
when be wrote “ il n’exist© pas d© faisceaux mnscui- 
laiies destines a la formation de cette coupe” ; ho 
did not imply that no muscles existed, but only that 
no muscles strong enough existed. To call those 
muscles 'strong,’ as Dr Hoi a does, seems to mo 
misleading ; they are strong enough to pull the disc 
from the sticky secretion, iDut, compared with the 
segmental muscles, and more especially with the 
sucker muscles of Blepharocendfc, they should be 
described as ' weak ’ 

The principal object of this letter is to show that 
Dr. Hora, by not carefully reading Mr Tonnoir’s 
paper published four years earlier, has laid claim to 
a discovery which has been even more fully mad© and 
more beautifully described by a brilliant worker in 
this Institute R. J. Till yard 

Biological Department, 

Cawthron Institute, Nelson, N.Z., 

May 31. 


Radiation of Stars and Thermodynamical 
Fluctuations. 

According to modern views the substance of the 
sun and stars is in a state closely approximating to 
that of a perfect gas. These spherical gaseous bodices 
have been extensively stqdied on the basis of classi(*al 
thermodynamics. It can scarcely be doubted that 
the internal layers of a star are m an almost perfect 
thermodynamical equilibrium having a radiative 
character, as has been convincingly established by 
Eddington. 

It IS only in the close xjroximity of the surface that 
considerable deviations from this state of equilibrium 
can occur. ^ 

In this note I wish to suggest that the theory of 
the stars may be greatly enlarged and improved by 
an mtroduction of a new agent, namely, thermo¬ 
dynamical fiuctuations. 

It is shown in statistical mechanics that the thermo¬ 
dynamical equilibrium is never absolute, there arc 
always fluctuations, namely, irregular oscillations 
about a state of equilibrium. 

When the system under examination is closed this 
state undergoes no change in the course of time. But 
a star must be regarded as an open system, which can 
exchange energy with surrounding bodies. In such 
a system the exact balance of fluctuations cannot 
exist either on the surface or m the deep interior. 
In these conditions the external radiation will appear 
as a necessary consequence of fluctuations. 

^ The thermodynamical fluctuations may be of 
different kinds. The most important for our purpose 
are the fluctuations of emission and absorption. If 
E is the energy of full radiation contained m a volume 
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F, of frequencies corresponding to the interval 
V, V + dv ; Eq, its mean value; € = E - Eq ; e-, the 
mean value of ; h, Planck’s constant , c, velocity 
of light, then 


Th-e first term on the right side of this equation 
depends on the fluctuation of emission and absorp¬ 
tion ; the second term originates from the interfer¬ 
ence of rays crossing the volume V in all directions. 
Denoting the first part of by we have 

■ ■ • ( 1 ) 

In what follows we shall apply this formula to the 
total ladiation contained in a volume V, understand¬ 
ing by V a mean frequency. In certain elements of a 
star the quanta hv of energy are produced in an 
excessive number ; in the other, it is the inverse 
process of absorption which predominates. The 
compensation of these two opposite processes is not 
complete with regaid to the external radiation of 
the star Imagine the centres of increased emission 
and absorption irregularly disseminated throughout 
the total volume of the star ; a part of the excessively 
eimtted radiation gets free of the star into interstellar 
space. This is, I think, the mechanism of the external 
radiation of stars. 

The exact computation of the resultant effect aris¬ 
ing from fluctuations of emission and absorption m 
innumerable elements of a star seems to be a very 
difficult task Much easier may be an approximate 
comparison of stars with respect to their external 
radiation considered as a shimng due to fluctuations. 

Let us admit that this radiation per unit volume 

is proportional to V In the formula (1) EqIS pro¬ 
portional to V may be assumed proportional to T 
(absolute temperature) , therefore, denoting by <r 
the energy externally radiated per umt mass of a star, 
we have 

a- = ap-^TK .... ( 2 ) 

where p is the mean density, a a constant coefficient 
This law of radiation is no more than a rough approxi¬ 
mation , nevertheless, it explains in a striking manner 
the diversity of the outflow of radiation per unit 
mass from different stars 

Let us in the first instance compare the sun with 
Capella (the brighter component). The data neces¬ 
sary for us derived from astronomical observations 

are as follows : o-capeua = 58, o’Sun = 1'9? whence 30*5 ; 

^8 

the density of the sun is 620 times that of Capella, the 
temperature is 4 3 times higher m the sun at corre¬ 
sponding points, 

Eddington considers as a natural supposition that 
<r must be proportional to the density and to some 
higher than first power of temperature, say, second 
power. It follows that the quotient o-c/o-s should be 
about TT^XFV. 

We have here, as Eddington pomts out, an 
“awkward paiadox ” (see “The Internal Constitu¬ 
tion of the Stars,” p. 397) 

Our formula (2) gives an explanation of the fact 
that with a smaller density is associated greater ex¬ 
ternal radiative power ; for the quotient o-c/o-s we 
obtain 16'2 instead of 30 5 : the better agreement 
might not be expected. 

We may also compare the sun with the variable 
star d Cephei. We have = 55 ; the density of 

the sun is 4120 times that of d Cephei, the tempera- 
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ture of the sim is 6 6 times higher. From formula 

(2) we obtain " = 37. Thus the confrontation of 

theory and observational data provides a serious 
argmnent supporting the view that the external 
radiation of stars is a consequence of thermo¬ 
dynamical fluctuations 

Further consideration of this subject will be found 
m a communication presented to the Polish Academy 
of Sciences on Jmie 10, 1927. 

Tcheslas Bialobjeski. 

Warsaw, June 20. 


The Transition from Ordinary Dispersion 
into Compton Effect. 

The dispersion formula of Kramers and Heisenberg 
is valid for an atomic system the dimensions of which 
are small compared with the wave-length of mcident 
light, Foi veiy short waves the scattering from an 
atom will of course approach the Compton effect for 
free electrons ; and this has been treated very fully 
by Dirac and Cordon A treatment of dispersion 
theory on the basis of wave mechanics has been given 
by Schrodmger and Klein, who have also outlined a 
simple treatment of the Compton effect. Followmg a 
procedm*e rather analogous to that of Klein, it is 
possible to work out a generalised dispersion formula, 
holding also for waves short compared with atomic 
dimensions and makmg it possible to follow the 
gradual transformation of ordinary dispersion into the 
Compton effect. 

For elements of low atomic number this trans¬ 
formation can be followed through various stages. 
The followmg brief account relates to an atom con- 
taimng only one electron. Durmg the first stage, 
wlnle the wave-length of the radiation remains 
throughout long compared with atonuc dimensions, 
its frequency varies from bemg of the same order as 
the characteristic frequencies of the atom to values 
large m comparison with these frequencies. The 
characteristic dispersion gradually transforms into 
the scattering, which must be expected on ordinary 
electrodynamics for free electrons, and which is given 
by the well-known formula of J J. Thomson. 
This formula holds approximately down to wave¬ 
lengths approaching atomic dimensions. At that 
stage the scattering of coherent radiation will begin 
to dimmish and will gradually be more and more 
concentrated m the direction of the incident light. 
Simultaneously with this effect, an incoherent radiation 
of frequencies equal to the difference between the 
incident frequency and the characteristic absorption 
frequencies of the atom will appear. 

At first the intensity of this radiation will be mainly 
distributed over a few frequencies, the light of each 
component bemg scattered in all directions. As the 
wave-length decreases, the distribution of intensities 
amongst the various components of the scattered 
radiation will become more and more nearly a dis¬ 
tribution which gives the well-known relationship 
between direction and frequency for the Compton 
effect, and also the intensity formula of Breit and 
Dirac. The phenomenon will have practically merged 
into the Compton effect when the momentum of a 
quantum of the mcident light is large compared with 
the mean value of the momentum corresponding to 
the electronic motion m the atom. It is of interest 
to note that even at this stage the Thomson formula 
holds with a close approximation for the total intensity 
of the scattered light in any direction. This formula 
first ceases to hold approximately when the frequency 
displacement of the Compton effect is no longer small 
compared to the frequency of the incident light. 
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The mathematical discussion of the problem m 
question makes use of the fact that m the region 
where the frequency of the light is large compared 
with the natural fiequencies of the atom, it is possible 
to calculate the scattering with high approximation 
directly from a knowledge of the wave functions of 
the undisturbed atom, the calculation being in this 
respect simpler than that of ordmary dispersion 
theory. It may be noted that the coherent part of 
the radiation is m this case directly calculated from 
that continuous distribution of electricity which is 
defined by Schrodmger’s density distribution in the 
imtial state of the atom. 

I wish to express my thanks to Prof. K. Bohr, Prof. 
C. G. Darwin, and Dr. O. Klem for their valuable 
interest in this work, of which a fuller account will 
be published shortly. Ivab Walleb. 

Copenhagen, Universitetets Institut 
for teoretisk Fysik, 

June 1. 


The Mounting of Thin Glass Windows. 

Recently (early spring of 1926) it became desirable 
to produce a source of a-rays free from the disturbmg 
e:fiects of the accompanying emanation. This source 
was to be used in connexion with a simple a-ray 
track apparatus designed by the writer (J our. Optical 
Society of Amer , vol. 11, FTo. 2, Aug. 1925 ; Science, 
vol. 64, No. 1649, Aug. 6, 1926). The solution 
cam© from a suggestion by one of the writer’s students, 
L. P. Garner, a graduate in electrical engmeermg, 
University of Illinois, and for the above purpose 
leaves nothing to be desired Briefly it is as follows . 
A cane c (Fig. 1) of solid glass (Pyrex or Monax) is broken 
oflE squarely. On the centre of this end is placed a 




a b 


Fie.3. 

minute film of dilute shellac, which serves to hold a 
microscopic quantity of radioactive salt (radium 
bromide was used). Now prepare a film f by blowing 
it out of the same glass and so thm that it will show 
Newtm^s rings. Hold this film wuth a pair of forceps 
in front of and distant about inch from the tip of 
the cane bearing the radioactive salt and bring 
them up to a soft blast 6, as shown m Fig. 1, a. 
Heat carefully, and as soon as the square tip begins 
to assume a globular form thrust ^t through the film f. 
The result is a varmsh of glass, as it were, enveloping 
the front side of the globule as shown in Fig. 1, 6. 
The burr is now brushed off and the emanationless 
source of a-rays is ready for use, providing no mishap 
was encountered. 
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A step fm’ther in the process is the fusing on of 
glass windows This has been carried out during 
the past few months at the Cavendish Laboratory. 
Figs. 2 and 3 show the essential steps The cavity 
on which the wundow is to be fused should be prepared 
with care, the lip should be squaie and symmetrical, 
and the glass avails should be rather heavy. Best 
results will be secured by the beginner if the opening 
of the cavity to be glazed be not more than 2 mm. 
inside diameter. The capillary leading to the cavity 
may have, of course, any dimension desired. If a 
plane window is desired the capillary must not bo 
obstructed during the operation. The procedure is 
the same as for the solid cane. Care must be taken 
not to overheat the edge of the cavity or else it may 
become deformed ; also this hot edge when thrust 
through the film f must strike it squai'ely—an 
operation that succeeds after several trials. Windows 
of 0 05 mm thickness and 2 mm diameter will 
withstand a vacuum either in or out. 

A much thiimer film of glass may be used for a 
given diameter of window if it is fused on concave 
or convex, as shown in Fig. 3, a and b. The process 
after all is very simple To produce a concave 
wmdow attach the capillary cane to an aspirator 
stopped down to produce an exceedingly small 
suction, and proceed as above. The amount of 
concavity produced is readily regulated by adjusting 
the suction Again, to form a convex window it is 
only necessary to close the capillary with a little 
soft wax while fusing it on. The expanding air 
within will give it the desired convexity. A few 
trials may be necessary. When successfully done 
these fused junctions are vacuum tight and present 
a beautiful appearance under a magnifying glass. 

Wmdows thus fused on should prove useful in a 
number of researches with a-rays. 

ChAS. T. IVNilT. 

Cavendish Laboratory, 

Cambridge, June 30. 


Modern Photometry. 

I WISH to clarify a somewhat confused account of 
some work of mine given m Walsh’s ‘‘ Piiotomotry,” 
pp 244-245 (London : Constable, 1926). ISinco the 
same mistake has also been made by others heretofore 
and bids fair to become prevalent, it seems desirable 
to publish a correction. I do this not for tho sake of 
finding fault, but to prevent, in so far as possible, the 
continued spread of mistaken ideas in regard to the 
subject matter in question. It is well known how 
errors once mcorporated in a standard text are copied 
and re-copied without limit. 

The error in question is that the instrument desig¬ 
nated by Dr. Walsh as “ The Leucoscope ” is not the 
leucoscope, but the “ rotatory dispersion colorimetric 
photometer.” The pertinent facts are as follows : 

(1) The leucoscope is an instrument tho invontion 
of which is commonly attributed to Helmholtz, about 
1870-80. There has been some slight controversy as 
to the relative contributions of Helnilioltz, and one of 
his pupils, Diro Kitao, to its development Edm. 
Rose (1863) described an instrument which may be 
regarded as the prototype of the leucoscope A 
review of the history of the instrument and a full 
bibliography have been published in my paper on the 
leucoscope {Jour, Op, Soc Am,, 4, 448-495; 1920). 
It consists essentially of a quartz plate between a 
Wollaston prism and a nicol prism through which the 
observer views two images of the same source, 

(2) The mstrument which Dr. Walsh describes and 
calls “ The Leucoscope ” is properly called the rota¬ 
tory dispersion colorimetric photometer ” {J,0,SA* 
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and R.S.1 ,7, folded insert facing p. 1199 ; Dec. 1923). 
I particularly object to naming it “ Priest’s leuco- 
scope ” as is done in the index of Dr Walsh’s book. 
It IS a special form of the Arons’ chromoscope (Leo 
Arons* Ann, der PJiy (4), 39, 545-568; 1912), audits 
embryonic form may be seen m Zoelhier’s colori¬ 
meter (J C F. Zoellner: “ Photometrie des Himmels,” 
Berlin, 1861 G. Mueller : “ Photometrie der Ge- 
stirne,” pp 244-254 ; Leipzig, 1897) My connexion 
with this instrument has been to develop the theory 
and practice of its use in the colorimetry and photo¬ 
metry of incandescent sources and daylight, and to 
design an instrument especially siuted to these pur¬ 
poses. 

(3) In principle, manner of use, and specific purpose 
served, the two instruments are very different. About 
all that they have in common is the fact that they 
both contain mcol prisms and quartz plates and the 
circumstance that I have written papers dealing with 
each of them separately. 

It seems umiecessary to occupy space by setting 
forth in detail the distinctions between these two m- 
struments. All confusion may be remo'eed by con¬ 
sulting my papers which deal respectively with the 
two different instruments, namely, “A ISTew Study 
of the Leucoscope . {J 0,S.A., 4, pp. 448-495 ; 
Nov. 1920), and “ Colorimetry and Photometry . . . 
by the Method of Rotatory Dispersion ” {J 0,S A. 
and R.SJ., 7, pp. 1175-1209 ; Dec. 1923). 

Iew’in G. Priest. 

Department of Commerce, 

Bureau of Standards, 

Washmgton, June 21. 


Mr. Irwin G. Priest has been good enough to 
send me a copy of the above letter concerning the 
description, in my recent book ‘‘ Photometry,” of the 
instrument developed by him for heterochromatic 
photometry (pp. 244-5). 

Wliile agreeing, of course, that his instrument is 
m no wise identical, either m principle or m use, with 
Helmholtz’s ‘ Leucoscope,’ it still appears to me that 
^ Leucoscope Photometer ’ is a not inappropriate 
description of the instrument, which is, m essence, a 
photometer in which a colour match is obtained by 
means of the rotatory dispersion of quartz, and a 
brightness match by means of polarisation prisms. 
Nevertheless, it is clear that as Mr. Priest is the 
inventor of the instrument, he must necessarily be 
entitled to object to havmg any name attached to 
it which, m his opimon, is liable to lead to ims- 
understandmg. I can therefore assure him that 
should a further edition of my book be called for, the 
alteration will certainly be made. In the meantime 
I feel sure Mh. Priest wall agree that the description of 
the instrument which I have given in the text of my 
book is m no way misleading. 

John W. T. Walsh. 

The National Physical Laboratory, 

Teddington, Middlesex, 

July 6. 


The Dissociation of Carbon Dioxide at High 
Tenaperatures. 

When mixtures of carbon monoxide and air m 
varying proportions are exploded m a closed vessel 
under similar initial conditions of pressure, temperature, 
and moisture content, experiments show that the 
greatest explosion pressure occurs when the proportion 
of carbon monoxide to oxygen in the mixtures is 
greater than 2. Messrs. Penning and Tizard, in their 
paper on the dissociation of carbon dioxide at high 

No. 3013^ VoL. 120] 


temperatures m a recent number of the Proc. Roy, 
Soc., assume that chemical equilibrium is established 
by the time the maximum pressure is reached in 
explosions and attribute this phenomenon entirely 
to temperatm'e dissociation of carbon dioxide. They 
then proceed to make estmiates of the dissociation of 
carbon dioxide as a function of temperature from 
explosion experiments m which the ‘ airs ’ used were 
enriched wath oxygen so as to develop higher 
temperatures. 

The assumption that chemical equihbrium is 
attained at the maximum pressui'e in explosions 
is, I beheve, erroneous and dissociation values 
calculated from explosion experiments upon tins basis 
are much too high. 

Some earher experiments of mme in winch measure¬ 
ments of heat loss were made during explosion con- 
vmced me that chemical equilibrium is not attamed at 
maximum pressm’e—at any rate m explosions of 
complex mixtures hke those of coal-gas and air. 
Recently we have been working in Leeds with pure 
gases (carbon monoxide and hydrogen) and have come 
to the conclusion that even with such gases chemical 
equilibrium is far from being attamed at maximum 
pressure. One of the methods employed is, on the 
experimental side, precisely similar to that adopted 
by Messrs. Femimg and Tizard, but the range of our 
experiments is wider m that we have made investiga¬ 
tions at explosion temperatures so low that dis¬ 
sociation is insigmficant as well as at higher tem¬ 
peratures. Thus Mr. R. A. Smith, a research student, 
has experimented wath carbon monoxide explosions, 
varying his ‘ airs ’ so as to mvestigate the temperature 
range 1600° C. to 3000° C. His experiments prove 
that the amount of uncombined gas at the maximum 
pressure in ‘ complete combustion mixtures * is at 
least 10 per cent, of the original charge when the 
explosion temperatures are below about 2000° C., 
but as the explosion temperatures are increased the 
amount of uncombined gas increases. The explana¬ 
tion would appear to be that below 2000° C. the 
uncombined gas is due to incomplete combustion and 
that above 2000° C. dissociation adds to this. It 
seems clear, then, that the assumption of chemical 
equilibrium at maximum pressure is unjustifiable. 

Mr. Smith’s explosion vessel consists of a sphere 
6 inches in diameter, and the gaseous mixtures before 
explosion were at atmospheric temperature and 
density. Our work suggests the desirability of 
experimenting with vessels of various sizes and shapes 
and also at various densities, and we propose to 
arrange for this before pubhshing our results in detail. 

W. T. Daved. 

Engineering Department, 

The University, Leeds, 

July 16, 1927. 


Polyploidy within a Species. 

The importance of taking chromosome characters 
into consideration in the study of genetical problems 
IS becoming increasmgly more apparent, particularly 
in relation to the species problem, and any peculiarity 
m this respect requires careful attention. The study 
of large genera and of the occurrence of polyploidy 
wathin their limits, as exemplified by Rosa and other 
genera, has thrown considerable hght on the origin 
and interrelationships of the various species. In 
investigating Silene and the neighbouring genera from 
this point of view, the actual base number of chromo¬ 
somes is itself of considerable interest, since in 
Saponaria and Dianthus it may be 14 or 15, whereas 
in Silene, etc., it is invariably 12, So far, however 
it is these latter genera, Silene, Melandrium, Lychnis, 
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etc., which have chiefly occupied my attention, and 
it appeared, at first, as if the question of polyploidy 
scarcely arose at all; even now, after the investigation 
of more than sixty species, only seven have been 
found to be other than diploid. Among these, 
however, one, Silene ahata, has shown itself of such 
exceptional interest that it seemed to me worth while 
directmg special attention to it In the genus Silene, 
although more than thirty species have been exanuned, 
only two show polyploidy • of these S vallesia is a 
normal tetraploid, wdiilst in the case of S ciliata 
I have investigated two races, one of wfliich is tetra¬ 
ploid and the other has a haploid coimt of 96 and is 
therefore 16-ploid The plants of this latter race 
were perfectly normal m chromosome behaviour and 
fertile. The two races were obtained from different 
sources and both were quite t^q;>ical, and this within 
a species which is somewhat variable. 

Although cases are known in which tetrajiloidy 
does not produce a ‘ gigas ’ form, it docs seem some- 
w^hat surprising that a race can arise with foui times 
the normal number of chromosomes, and with actually 
the largest but one recorded figure for angiosperms, 
and yet shmv no obvious difference in appearance. 

That this IS a case of continuous duplication of 
chromosomes rather than segmentation of the in¬ 
dividual chromosomes is strongly suggested by the 
observation that the size of the chromosomes is 
httle less in the case of the 16-ploid race ; even the 
characteristic ring shape at the heterotype division 
is retained. The volume of the pollen mother-cell 
in the two forms is very little different, that of the 
tetraploid being about three-quarters that of the 
16-ploid. The chief difference in cytological appear¬ 
ance IS due to the extremely close packing of the 
chromosomes in the latter case. 

This record seems to minimise the value which 
has frequently been attached to mere multi]ilication 
of chromosome sets and, at any rate within the 
limits of the Silenoidea?, to emphasise the importance 
of the original set characteristic of the genus 

Kathleen B. Blackbxjbn. 

Armstrong College (University of Durham), 
]Sre%vcastle-upon-T^me, July 4. 


Optical Behaviour of Protein Solutions. 

A VEBY remarkable inciease m hght-scatteiing 
power is exhibited by gelatine solutions when the 
hydrogen-ion concentxation approaches the value 
(about pH = 5) corresxiondmg to the iso-electric point. 
This efect, which appears to have been known for 
some time, has been recently studied m detail by 
Kraemer and his co-workers, who give interesting 
curves showmg the mamier m which the Tyndall effect 
vanes with pH and temperature (“ Colloid Sym¬ 
posium Monograph,” vol. 4, and Journal of Physical 
Chemistry^ May 1927). 

The phenomena are scarcely intelligible on the view 
commonly adopted that the Tyndall effect in a 
colloidal solution is sunply proportional to the number 
of scattermg particles of the same kind present in it. 
Their explanation becomes clearer if we apply to 
colloidal solutions the general thermodynamic theory 
of light scattering, m which the Tyndall effect is 
regarded as due to local fluctuations of optical density 
in the .medium. According to the latter theory, the 
scattering power of a coUoidal solution would be con¬ 
nected with the osmotic pressure P of the particles, 
by the relation 

k{d€lck)^plm 

2m^ ~ dpidk * ' • • 

where k is the concentration of the dispersed material, 
€ is the optical dielectric constant of the solution and 
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pl 7 n IS practically unity for a dilute solution. It is 
well known from the woik of Jacc|ues Loeb that the 
osmotic pressure of a golatmo solution alters ni a 
notable manner with pH, becoming vexy small at the 
iso-electric point. Ecjuation (1) thou enables us to 
see at once why the Tyndall effect becomes very largo 
under the same conditions, 

A detailed discussion of colloidal o])tics on the basis 
of the thermodynamic theory of light scattering will 
be published m the Indian Journal of Physics 

0. V. Raman. 


The Relationship between Chinese and Arabic 
Alchemy. 

Since my communication on the subject of Cluues(^ 
alchemy (Natitbe, Jan. 1, 1927) was written, I 
have leceived the very important inoinoir entitled 
“ Chemistry in Iraq and Persia in the Tenth Centiuy 
AD,,” by Principal Stapleton, the late Mr Azo, and 
Mr. M H. Husain, published in the Memoirs of (he 
Asiatic Society of BengaL Yo\ 8, No 6, 1927. In this 
(p 405) the treatise on Taoist alchemy, Pao p'o tsz oi 
Ko-PEung (a d 330), to which J reterrod, is uuuitjoned, 
and a summary oi the alchemical contents of three of 
the ‘Inner chaxiters ’ (N'i^p pcen), translatiMl from an 
edition published in 1884, is given This information 
does not go further than that already published, and it 
would seem that the account given by Ed kins is 
nearly complete. The authors then remark (p 406) 
that: “The above account is sufficient to prove (a) 
that Chinese alchemy was concerned almost entirely 
with Mineral Chemistry: and (6) that Ko-Hung’s 
materials were so extraordinarily similar to those used 
by Arabic and Ch’eek alchemists that it is certain that 
Chinese, Greek, and Arabic alchemy must ha\'e liad a 
common source of origin ” They also n^fer (]). 405) to 
“ a further x)ossible source of Arabic alch(5m,\, lunnely, 
the Chinese School of Alchemy which was lloui'ishmg 
at least as early as 200 b.o ” 

It will be seen that the distinguisluMl Oncjii-al 
scholar has reached the same conclusion as mysc^lf: 
the only difference between us appeals to lie that- ho 
regards Chinese alchemj’ ot 200 b.c' as wdl (sstal iIisIuhI, 
whilst I consider that this still awaits satisfactuiy 
demonstration. An examination of the mformat-iou 
dealing with this earliest x>eriod by a comjiotieut expert 
is still necessary. J. R Pabtinoton. 

Kingsbury Close, London, N.W.9. 


Fictitious Amazons. 

The efforts of s>mdicated journalism to popularise 
research occasionally lead to misunderstandings. I 
have to-day received a cuttmg from the Daily Mail 
of Bombajq dated June 14, devoting two columns to 
discussion of views about the ancient Amazons, which 
I am represented as having maintained at a meeting 
of the British Association for the Advancomont of 
Science, Will you give me the opxiortunity of saying 
that neither before the British Association nor licd’oro 
any other public body have I discussed the anciont 
Amazons at all. Similar aiinouncements have been 
appearmg in French, Belgian, and especially m 
American, papers durmg the past six months, iri 
connexion with the Philadelphia mooting ot the 
American Association last December. It is true that 
I attended that meeting as the representative of the 
British Association, and gave a public lecture on 
some aspects of the geography of Greek lands; but 
that lecture contamed no reference to the Amazons. 

Will Indian, French, Belgian, and especially 
American newspapers ‘ please copy ’ ? 

John L. Myres. 

New College, Oxford, July 19. 
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The Resources and Applications of Manganese. 


O UR very material and complex civilisation, 
admittedly only rendered possible by the 
developments in metallurgy, is indebted to the 
chemists of the eighteenth and early nineteenth 
centuries to an extent not always appreciated 
for their success in isoiatmg the elements, and 
particularly the metals Their efforts were largely 
sustamed by the desire for knowledge, smce material 
reward in the modern sense could scarcely be con¬ 
templated, and, mdeed, did not enter into the 
thoughts of many of these pioneer investigators. 
The world owes much to the Swedish chemist Gahn, 
who first successfully isolated the metal manganese 
in the latter hah of the eighteenth century. As 
regards the application of the element in the 
metallurgy" of steel, the two outstandmg names are 
Mushet add Hadfield Mushet discovered its value 
when added in small quantities ui the manufacture 
of ordinary commercial steels , whilst Hadfield 
produced an alloy of iron and manganese having 
properties entirely new’ and unsuspected in the 
rarge of ferrous metallurgy. Hadfield’s manganese 
s+eel led the w-ay in the successful development of 
alloy steels This material, w"hen quenched in 
water from a high temperature, becomes soft and 
tough, whereas previous steels became hardened by 
such treatment. By virtue of the discovery of 
such phenomena, investigators wnre led into a 
proper appreciation of the changes taking place in 
iron and steel with change in temperature To 
Sir Robert Hadfield w"e are indebted for tw’o 
extremely interesting pajiers presented at the May 
meeting of the Iron and Steel Institute one 
reviewing the world’s resources of manganese , the 
other containing the results of his latest researches 
on the iron-maiiganese-carbon system. It is of 
value that an investigator wiio over a long life 
of continuous research in a field wiiich he has 
made peculiarly his own, should review’ the sub¬ 
ject 

When it is remembered that manganese w’as only 
first isolated in 1774, the metallurgical achievement 
at the present time of smeltmg 24 to 3 milhon tons 
of ore is indeed considerable Such are, however, 
the advantages of the alloying of the metal with 
iron that it is indeed desirable to review the 
position, particularly in regard to the British 
metallurgical industries. In an interesting and 
valuable contribution to the discussion upon these 
particular papers, Sir Thomas Holland quite rightly 
asks whether, and to w^hat extent, scientific and 
technical matters such as these should be confined 
in discussion to technical institutions, and whether 
the larger public should be instructed in the 
economic and political aspects of the matter. The 
discussion in which Sir Thomas took part un¬ 
doubtedly gives the answer, since the extent of 
the resources and the distribution of the ores were 
brought home to a large audience, many of whom 
no doubt were instructed by the paper and the 
ensuing speeches. Particular attention might be 
directed to an excellent map given by Sir Robert 
Hadfield showing the known sources of manganese 
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ore in relation to the British Empire, and whilst it 
is clear that wn have excellent deposits within the 
Empire’s borders, it is also clear that to retain the 
advantage of them, and to receive adequate supplies 
for the home industries, our sea routes must be kept 
open India, the Gold Coast, Russia, and Brazil are 
indicated as the largest present sources of supply ; 
large deposits not fully developed occur in South 
Africa, Europe, and South America , whilst there 
are few’ parts of the w’orld where the ore is not 
w’orked Cost, how’ever, is vital, and the richest, 
more easily available, and the nearer the deposits, 
the better is it for the consuming industry 

Turnmg to the commercial reduction of the 
metal from the ore, the survey of the development 
indicates rapid technical progress. The discovery 
of the influence of manganese m facihtating the 
production of good steel by Sir Henry Bessemer’s 
process, naturally led to concentration upon the 
matter of supplies of the metal 

It is described how’ Heath m 1839 first made 
the application of manganese to steel production 
possible by the use of his ‘ carburet of manganese,’ 
but it should be remembered that at that date, and 
for some time afterw’ards, liquid steel could only be 
produced m small crucibles which men could hft. 
It was the advent of Bessemer’s process, described 
by him in 1865, which made possible the engmeers’ 
dream of a mechanical w’orld based on iron and 
steel Without manganese, the process W’as not 
practicable. Largely through the experiments of 
Mushet, who had been w’orMiig at the production 
of metallic manganese from 1830 omvards, it w’as 
shown that the addition of manganese to Bessemer’s 
blown metal produced a very tough w’orkable steel, 
and ensured the commercial success of the process 
destined to revolutionise everything, since, for the 
first time, cheap steel in great quantities became 
possible for the multiplication of raihvays and ships, 
and a multitude of minor services upon w’hich our 
civihsation is so dependent. By 1865, at the 
suggestion of Bessemer, Henderson in Glasgow’ was 
makmg an alloy of iron and manganese, contammg 
25 to 3^0 per cent, manganese, by his own process, 
which consisted of reducing, upon the hearth of a 
Siemens’ furnace, ' a mixture of carbonate of 
manganese and oxide of iron in the presence of 
excess carbon by means of a neutral or reducing 
flame.” M. Pourcel and his colleagues then 
developed in Prance the production of iron- 
manganese alloys, very rich in manganese, by blast¬ 
furnace methods, and such indeed was the progress 
during the years 1875 to 1885, that even during this 
period the alloy W"as available wdth more than 80 per 
cent, of manganese and produced at a price so low" 
as to constitute an adequate complement to the eco¬ 
nomic side of Bessemer’s process. Our British iron¬ 
masters were not slow to follow, and manganese- 
iron alloys of a wide range of composition became 
suitably available, both in quality and tonnage, to 
meet the needs of the rapid increase in steel 
production. 

We now come to consider a most important phase 



160 


NATURE 


[July 30 , 1927 


of the manganese production. Whether the alloy 
was ferro-manganese with a very high percentage 
of manganese, or ' Spiegel ’ containing low per¬ 
centages of manganese, it necessarily contained a 
high percentage of carbon, owing to the fact that 
it was produced in the blast furnace with coke as 
the reducing agent. Manganese alloys w^ere not 
available except wnth a high carbon content, and 
the carbon ranged at so high a value as 4 0 to 7-0 
per cent. This was fortunate as regards the 
Bessemer process, since that process consisted, in 
Britain, of blowing air through liquid crude iron 
until finally only very small quantities of the 
carbon, manganese, and silicon remained, and 
therefore it was just as necessary to add carbon as 
manganese before finally casting the steel. Smce 
the manganese addition of the order of 1*0 to 2 0 
per cent, remained constant, and the carbon of 
steel must vary according to the purpose to which 
it was to be put, it will be seen that by choos¬ 
ing suitable ratios of manganese and carbon in 
the manganese alloy the desired result was ob¬ 
tained. 

As an interesting departure from the normal 
Bessemer process, it should be recorded that the 
Swedes developed an indigenous modification based 
on the use of crude iron rich in manganese, and 
that at the end of the blowing period, sufficient of 
the element remained in the iron to make additions 
unnecessary. Some of us had the pleasure of 
seeing this process in operation last autumn through 
the courtesy of our Swedish friends, and it was 
interesting to see how the retention of manganese 
in the liquid bath permitted a technical control of 
the blowdng operation, since the blowdng could be 
arrested, the composition of the bath determined 
and blowing proceeded with intermittently until 
the desired carbon content was attained. In 
considering the development of the early major 
steel processes, it should always be borne in mind 
that the physical chemistry of the reactions was 
even less completely mastered than at present, and 
that the whole of the development was neces¬ 
sarily accomplished by empirical methods. The 
achievements of the last century demand our 
appreciation. 

Turning now to the discovery of manganese steel, 
Sir Bobert Hadfield must have been a very young 
man when, in the early ’eighties of last century, the 
idea occurred to him of adding the manganese 
alloys then avaEable in var 3 dng proportions to iron 
with the resultant production of a series of iron- 
carbon-manganese alloys, one of which proved to 
have astounding properties. It had previously 
been understood that if more than 2 or 3 per cent, 
of manganese was added to steel it became use¬ 
lessly hard and brittle. Indeed, the whole of the 
experimental series produced by Sir Robert were 
very low in ductility in the as-cast conffition, but 
his research was carried further, and by various 
experimental heat-treatments he discovered that 
in a range of composition, quenching in water from 
a h%h temperature produced alloys of great 
dnctility, and other valuable characteristics. It 
will thus be seen that the discovery of manganese 
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steel did not simply result from the melting of the 
materials in different proportions, but necessitated, 
in addition, a well-conceived research covering sub¬ 
sequent treatment. 

‘ Manganese steel ’ is still produced to the original 
composition and treatment as determined as a result 
of the original researches It contams 13 to 14 per 
cent, of manganese, and between 1-0 and 1-5 per 
cent, of carbon. In the water-toughened condition 
it has a tensile strength of 60 to 70 tons per square 
inch, accompanied by a ductility indicated by an 
elongation of 40 to 60 per cent. Although very 
tough, its wear resistance is remarkable, and this 
property has led to its manufacture in very large 
quantities. Its great ductility, accompanied by its 
high strength, led to the production of many 
millions of soldiers’ helmets during the War, whilst 
its non-magnetic properties have found applications 
m many, and in some extremely curious, directions. 
It should, however, be borne in mind that this steel 
is a ternary alloy, i e. it consists essentially of 
iron, manganese, and carbon, and, as Sir Robert 
points out in the second paper under consideration, 
his early discovery was facilitated by the high 
carbon content of the early manganese alloys, 
available at the time, resulting from their reduction 
in the blast furnace in the presence of an excess of 
carbon. 

It always intrigued the minds of metallurgists as 
to what would be the properties of iron-manganese 
alloys of similar composition in the absence of 
carbon, but until comparatively recently it was 
only possible to approximate to the necessary 
experimental conditions, owing to the difficulty of 
obtaining ' carbonless ’ manganese. The efforts of 
many investigators have culminated in it now being 
possible to fulfil the conditions reasonably. Sir 
Robert Hadfield has been able to produce a senes 
of iron-manganese alloys in which the manganese 
content varies from 1-68 to 83*5 per cent, with a 
carbon content not exceeding 0 20 per cent, until 
the'manganese exceeds 39 0 per cent. Whilst not 
even yet quite fulfilling the desire to produce a 
series free from carbon, yet the carbon content is 
undoubtedly exceedingly low when it is borne in 
mind that sufficient of each alloy was produced to 
investigate the wide range of properties satis¬ 
factorily. It is instructive that Sir Robert was 
able to secure metallic manganese containing 99*52 
per cent, of the element with only 0*11 per cent, of 
carbon. A survey of the results will show that 
comparison is now possible of the data to be 
obtained from a 13*0 per cent, manganese steel 
containiag 0 09 per cent of carbon, with the 
standard product, which contains approximately 
fifteen times that amount, that is, 1*4 per cent. 
The experiments indicate the necessity of the high 
carbon content for the essential wear-resisting 
property ; that the non-magnetic properties can be 
achieved with the low carbon, but by considerably 
increasing the manganese content; but that the 
high strength and great ductility are impracticable, 
except with a substantial carbon content. The 
paper contams much data of value to the specialist, 
and although space prevents the writer doing so, 
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the author duly acknowledges the work of others 
in the same field with a thoroughness which is 
by no means invariably a noticeable feature in 
scientific papers. 

Manganese has its apphcations in other branches 
of metallurg}^, and its compounds have been apphed 


industrially dovm the centuries, but enough has 
been written concerning its value to the key iron 
and steel mdustries to emphasise the importance 
of ensuring that, whether we be at peace with the 
I world or not, our supplies must not be mter- 
1 rupted. W. H. H. 


Lister’s Methods in SurgeryJ 
By Sir W. Watson Cheyne, Bart., K.C M G., C.B., BBS. 


I T IS curious how events and discoveries fit into 
their proper place in the history of the world, 
and how one discovery may often dovetail into 
another and increase the usefulness of both. I 
have in my mind the discovery of anaesthesia and 
asepsis. 

Anaesthesia alone was naturally a very great gain 
to mankind both in savmg pain and in reducing 
shock, but in some respects it was a disadvantage. 
Before its introduction, the hall-marks of a good 
surgeon were rapidity in operating and thorough 
anatomical knowledge. The range of operative 
work, however, was not very great. But the fact 
that pain could be abolished and shock considerably 
reduced by anaesthetics had the effect of en- 
couragmg surgeons to perform more prolonged and I 
intricate operations The consequence was that, 
as sepsis was as frequent and as dangerous as before, 
this meant an mcrease in the number of cases of 
sepsis and in the mortafity in the surgical wards , 
and surgeons became more doubtful than ever of 
the advisabihty of extendmg the area of surgery. 

As soon, however, as Lister had firmly established 
his aseptic methods, this difficulty passed away ; 
rapid and enormous extensions of the limits of 
surgery were introduced by him and his followers, 
and anaesthesia took a permanent and most im¬ 
portant place m forwarding this 

The times were indeed ripe for the revolution 
made by Lister in the treatment of wounds. For 
ages, those who practised surgery were constantly 
confronted by the various septic diseases following 
wounds, whether made accidentally or by the 
surgeon. Occasionally, some one had a glimpse of 
the truth, but the wound treatment, whatever its 
nature was, had as its object the application of 
dressings and medicaments in order to make the 
flesh heal, as opposed to Lister’s principle of leaving 
the wound itself alone while striving to remove all 
agencies which might hinder the wound from healing. 
The cause of the septic troubles was for long 
looked on as coimected with the admission of air 
to the wounds, and when oxygen was discovered, 
that gas was generally blamed for setting up 
changes in the blood and tissues But towards the 
end of the eighteenth century, John Hunter pointed 
out that it could not be the gases in the air which 
caused harm, for in cases of emphysema and pneu¬ 
mothorax due to fracture of a rib and puncture of 
the lung, the tissues and the pleural cavity became 
distended with air ; but neither sepsis nor suppura¬ 
tion supervened. Therefore Hunter was in favour 

1 From an address delivered at the Lister Centenary Celebrations at 
Edinburgh on July 20 
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of abolishing the masses of dressings which were 
most in vogue in those days, and contented himself 
with applymg a piece of dry Imt over the line of 
incision and encouraging drying of the lymph and 
blood—that is to say, healing by scabbing. His 
example was followed by others, who tried to 
aid scabbing still further by blowing warm air 
over the wound at frequent intervals, or by the 
use of powders, dusting the line of incision with 
them. 

About the same time Abernethy advocated with 
considerable success the use of valvular incisions m 
removing loose bodies from joints and m opening 
psoas abscesses 

At the begmnmg of last century, subcutaneous 
surgery was introduced and Delpach elaborated it. 
Although its range of action was comparatively 
small, it still remains one of the important surgical 
methods of the day. 

During last century a number of methods of 
treating wounds were introduced with a certain 
amount of improvement in results. Such methods 
were: open treatment, water dressing, immersion, 
water bath, irrigation, occlusion, etc. Just before 
Lister began his work, various substances, chiefly 
in solution, which belong to the class of antiseptics, 
e g, coal tar, carbolic acid, iodine, hypochlorites, 
perchloride of iron, etc., were bemg tried, especially 
in France. Of these, carbolic acid was lauded by 
Lemaire, but these antiseptics were only used in 
septic wounds , and Lemahe and others missed 
Lister’s great generahsations which were the basis 
of his work 

I may mention here Lister’s ‘ slogans.’ 

1. Destroy the bacteria before they enter and 
establish themselves in the tissues. 

2. Antiseptics are not used as applications to the 
tissues of the body laid open by the surgeon, but to 
the bacteria which are present everywhere, in the 
air and on the objects around. 

3. Let as little as possible of the antiseptic enter 
the wound, but do not be unnecessarily afraid of it 
because, so long as the bacteria are kept out, any 
superficial damage done by the antiseptic will be 
rapidly repaired without any acute inflammation or 
suppuration. 

4. The failure of the previous attempts with 
antiseptics was due to the fact that they were 
applied to wounds in which bacteria had already 
gained a footing and, as there is very httle chance 
of eradicating the bacteria at that stage, irritating 
antiseptics l^e carbolic acid only make matters 
worse. 

One would have thought that these principles 
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were clear and, when taken along with the pubhshed 
results, w’ould have been very convincing It 
alw’ays "was a great puzzle to Lister’s staff that 
surgeons did not rush to Lister’s clinic to see his 
results and to learn his technique True, there 
w^ere always some foreigners, chiefly Germans and 
others of the Scandmavian races present in Edin¬ 
burgh, but the number of British surgeons was very 
small uideed. Thus, W’hen Lister migrated to 
London in 1877 (eleven years after his first 
publication), the number of London surgeons who 
w^ere using his methods or were impressed by his 
teachmg w^as extremely small and could probably 
be counted on the fingers of the hands. 

It is not easy to account for this state of matters. 
Among other thmgs it was very difficult to convince 
surgeons that tiny pieces of protoplasm about 
inch in diameter could be the cause of the septic 
diseases ; the surgeons of that day were interested 
in keeping up their anatomy and in acquiring great 
rapidity m operating, and minute germs and pro¬ 
cesses of fermentation seemed very far removed 
from practical work; before Lister’s time, carbobc 
acid and other chemicals had been applied to 
'wounds without any benefit. 


Lister’s statement as to what he had achieved 
was so contrary to the experience of other surgeons 
that they felt that there must be a fallacy some¬ 
where, and they wnre quite sure that the fault did 
not he wuth them They noted that Lister was 
constantly changing his technique and dressings, 
and came to the conclusion that this was because 
his results were not good. They apparently did 
not listen to his statements, that he did so with the 
object of reducing or removing the irritation of the 
antiseptic and at the same time simplifying his 
technique They also pointed out that primary 
union of wounds was not a very uncommon 
occurrence before Lister’s time, but they ignored 
his statement that it w^as the rule m his wards , 
they further pointed out the disagreeable effects of 
carbolic acid on the hands of the surgeon and its 
occasional poisonous effects 

In spite, however, of these and other objections 
w^hich need not be recalled, Lister went on with his 
work. When he retired there was little to find fault 
with as regards irritation of the wounds or skin by 
the antiseptics, and sepsis had become a matter of 
the rarest occurrence when his methods were 
adhered to rigidly. 


News and Views. 


To the exhibition galleries of the British Museum 
(Natural History) have recently been added two 
exhibits of exceptional interest, both concerned with 
the elephant family but otherwise quite different. 
In the Palaeontological Gallery has been erected the 
huge skeleton of the great fossil eleiffiant which was 
brought to light by a party of Royal Engineers when 
digging practice trenches by the Medway opposite 
Chatham Dockyard about 1911. The importance of 
the bones that had been dug up was, however, not 
realised until 1913, when Mr. S. Turner sent some of 
the bones to the Natural History Museum for identi¬ 
fication. Efforts were then made to secure the whole 
of the skeleton that remained, and Mr. L. E. Parsons, 
under the supervision of the late Dr, C. W. Andrews, 
spent several months at XJpnor carefully excavating 
and packing the specimens for removal to the Museum. 
Further work was necessarily prevented by the War, 
and afterwards progress was gravely hindered by the 
death of Dr. Andrews. Fortunately, Mr. C. Forster 
Cooper, of Cambridge, a well-known authority on this 
group of fossils, lent his aid, and Dr. W. Rushton 
Parker generously defrayed the heavy cost of the 
ironwork fitting. Finally, in spite of the difficult 
times, money was found for the base and the rail, 
and at last, after fourteen years, the pubhe are enabled 
to see the remams of this huge creature, which stood 
over 12 feet high. 

The other noteworthy new exhibit in the Natural 
History Museum is a habitat group of the South 
African elephant (BUphas afnmnus capensis), once 
widely distributed over South Africa hut now nearly 
extinct. At the time of the destruction of the Addo 
Bush herd, the Union Government presented the 
Tmste^ with the skin and skuU of an immature 
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female and of a young male from the Addo Bush, 
and of an immature male from Knysna Forest. These 
three specimens, which were mounted in the Rowland 
Ward studios, compose the group, and the scene has 
been laid in the Knysna Forest because of its greater 
picturesqueness. The Union Government enhanced 
the value of the gift by the addition of tiinhor 
—^yellowwood (Podocarpua elongata) and iron wood 
{Olea lanrifoUa) —and vegetation—treo-forn {llemitelHi 
capensis), fern (Asptdium capense), palm {Htrelitzla 
augusta), and “ Tangles ” {Helichrysum) —all carefully 
collected and packed by the Forestry Department 
The Thesen and Union Castle Steamship Companies 
generously conveyed the material free of charge from 
Knysna Harbour to Cape Town and thence to London 
respectively. The exhibit has been designed and 
arranged by Capt. J. G. Dollman, and the lighting 
effects planned by Dr. G. F. Herbert Smith. 

Oh Thursday of this week, July 28, Sir William 
Thiselton-Dyer reached the age of eighty-four years, 
and his many friends rejoice to offer aft’ectionato 
tribute to one who has done so much to promote and 
extend the plant resources of the British Empire. 
Nearly two years ago (Sept 26, 1925) we pubJisho<l 
an appreciative article upon Sir William’s work at 
the Royal Botanic Gardens, Kew, and its influence 
upon both pure and economic botany, and we are 
glad to know that its importance is widely recognised. 
He and Lady Thiselton-Dyer celebrated their golden 
wedding on June 23, and among the messages of 
congratulation were one from Mr. L, S. Ameiy, 
Secretary of State for the Colonies, and another from 
Prof, von Goebel, the doyen of German professors of 
botany. Mr. Amery referred appreciatively to Sir 
William’s studies in the field of botanical enterprise, 
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by which he has rendered such valuable services m 
all corners of the Empire/’ and Prof von Goebel 
wrote It was you who first brought English and 
German botany into association which—serving as it 
does purely ideal aims—could not be destroyed by 
the War: and, further, we German botanists re¬ 
member with gratitude the great services which you 
rendeied with regard to Kew, with which m company 
with the two Hookers your name also will always be 
comiected.” It should be as encouraging to scientific 
workers generalh^ as it is gratifying to Sir William 
Thiselton-Dyer to know that the seed of volmitary 
scientific service, such as was sown by him duiing 
many years, has borne rich fruits for the benefit of 
the human race, and that its value is understood in 
many lands 


International relations in the chemical industries 
figured prominently in the report of the Coimcil of 
the Association of British Chemical Manufacturers, 
adopted at its eleventh annual general meeting on 
July 14 The chairman, Mr C. A Hill, declared that 
undoubted advantages, from an international point of 
view, would accrue from the existence of a firm of the 
size and importance of Imperial Chemical Industries, 
Ltd : he referred also to the fact that the Association 
has joined the British National Committee of the 
International Chamber of Commerce, which has just 
held a conference in Stockholm, and to the conversa¬ 
tions which have taken place between representatives 
of the Federation of British Industries and those of 
corresponding organisations m France, Germany, and 
Italy. These conferences, which are associated with 
the League of Nations Economic Conference at 
Geneva, afford an opportimity, which appears to 
have been effectively used, of securing to chemical 
industry in Great Britain a voice in the discussion of 
concrete matters of material concern, as well as of 
bringing it into closer touch with the trend of thought 
and outlook elsewhere. In speaking of domestic 
legislation, the chairman expressed relief that the 
proposed Factories (No. 2) Bill has been dropped ; 
the much discussed ' petrol tax ’ which, however, is 
not proposed in the present budget, can scarcely 
exclude benzole, the taxation of which would have a 
disastrous e:ffect on the dyestuffs section of chemical 
•industry. References were also made to the e:ffects 
of the Rating and Valuation Act 1925, the Merchandise 
Marks Act 1926, the Safeguarding of Industries Act, 
the Therapeutic Substances Act, and to Regulations 
concerning preservatives m food. 


The production of a monograph on the chemical 
industry of the world from the British point of view 
within ten days of the appearance at Geneva of a 
corresponding German publication was described 
by the vice-president of the Association of British 
Chemical Manufacturers, Mr. Perry, as a brilhant 
piece of work. In the discussion which ensued, Mr 
T. Morson advocated the conferrmg of mumcipal 
franchise on corporations and companies, and spoke 
of the increasing cost of national social services, a 
subject which was further elaborated by the Right 
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Hon. J. W Wilson Sir John Brunner, who gave an 
account of his recent visit to Berlin, said that the 
main discussions converged on restrictions on imports 
and exports ; on the whole, there is a tendency in 
Geimany to ask that such restrictions should every¬ 
where cease Tariffs were also examined from the 
point of view of classification and nomenclature ; 
double taxation in Germany and England is another 
gi’eat hmdranee to international trade Fairs and 
exhibitions, it is generally felt, are overdone, and the 
opinion has been expressed that they are largely 
becoming a question of blackmail among the traders of 
various countries. Mr. F. H Carr said that although 
the intention of the Therapeutic Substances Act is 
entirely benevolent, it may, if properly handled, do 
much to build up a branch of chemical industry which, 
whilst now in its infancy, has an immense future. 
Considerable satisfaction was expressed by Sir William 
Pearce m regard to the great improvement which has 
taken place m the position of the chemical industries 
since the end of the War. 

The University of Leyden has once more done 
honom* to the Dutch physicians, biologists, and 
instrument-makers of the seventeenth and eighteenth 
centuries, by holding a special exhibition of their 
portraits and scientific instruments in the physical 
laboratory of the University on the occasion of the 
sixth Congress of the History of Medicine, held on 
July 18-23 in Leyden and Amsterdam Drs. C. A. 
Crommelin, W. P. Jorissen, C. J. Van der Klaauw, 
and W. H Van Seters have collaborated in producing 
a catalogue of the 139 objects exhibited in illustration 
of the work of ’s Gravesande, the Munchenbroecks, 
Huygens, Leeuwenhoek, and Swammerdam- Two of 
the exhibits, two object glasses made by Constantijn 
Huygens, junior, and signed by him “C. Huygens, 10 
May 1686, Ped. 122” and “C. Huygens, 19 Jun. 1686, 
Ped. 84,” are of great interest, because they are 
accurately dated documents which, taken in conjunc¬ 
tion with the three object glasses in the possession of 
the Royal Society of London, and dated June 4, 
June 26, and July 23, 1686, are evidence of the great 
mdustry and rapidity of working of the maker. We 
also note the reappearance of a quadrant made by 
J. M. Kleman for Boerhaave for use at his country 
house at Oud-Poelgeest. Although not stated in the 
catalogue, this quadrant, after being exhibited at 
Oxford in 1919, was given to the University of Leyden 
by the late Sir William Osier. 

Mm Pierre and Gerard Deffontaines record in 
VAnthropologie, t. 37, Nos. 1-2, the discovery of a 
Tardenoisian station at Cape Blane-Nez, a little to 
the east of the road from Sangatte to Esealles. It 
IS situated on a mound or small hill of tertiary sands 
overlying the chalk which m effect is a western 
terminal of the Flanders hills, and is sharply differenti¬ 
ated from the surrounding coxmtry by the distinctive 
character of its vegetation. It affords another 
example of the close association of the Tardenoisian 
microlithic culture with a sandy heath-like country. 
The authors suggest that while the microlithic industry 
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might be appropriate here to a mode of life which 
depended iijoon proximity to the sea, the association 
with sandy soil might be due to the facilities it 
afforded in a light soil tor the beginnings of agriculture. 
Tins, while possible, would scarcely seem probable, 
and it IS far more likely that both the association 
with this type of groimd and the small imiilements 
of the industry are due to the chaiacter of a popula¬ 
tion winch from necessity or choice had turned its 
hunting activities to small game as well as to fishing 

It has been decided to erect a monument at Lyons 
to the late Count Hilaire de Chardonnet, the ‘ Father ’ 
of the artificial silk industry Chardonnet was born 
at Besangon on May 1, 1839, and died at Rome on 
Mar. 12, 1924. Educated at Besan^on, where he 
studied chemistry luider Prof Loir, Pasteur’s brother- 
in-law, he passed into the ficole Polytechnique at 
twenty years of age and afterwards devoted himself 
to scientific research* Many of his papers were read 
to the Pans Academy of Sciences His first patent 
m connexion with the production of artificial silk, 
taken out on May 12, 1884—“ Sur une matik*e textile 
artificielle ressemblant k la soie ”—^was the result of 
his investigations between 1878, and 1884. ‘ Char¬ 

donnet ’ silk was exhibited at the Paris Exhibition m 
1889, a factory was erected at Besangon soon after, 
and in 1891,12 tons of the new material was produced. 
For 1926 the world’s production of artificial silk was 
estimated at 120,000 tons. 

The central place m the proposed plan of a thorough 
survey of the natural resources of Armenia is given 
(as stated m the Information Bulletin of the Russian 
Academy of Sciences, No. 7-8, 1927) to the investi¬ 
gations in the basin of Lake Goktcha or Sevang, lb | 
IS suggested that the waters of this enormous mountain 
lake might be utilised for irrigating vast tracts of lands 
which cannot at present be cultivated; but this is 
connected with the possible lowering of the level of 
the lake itself, and thorough hydrological studies of 
the lake will be undertaken wdth this view^ It is 
taken into account also that the scheme may result 
in some changes in the climate of the surrounding 
country, so that thorough climatic studies will be 
also made. The soils and vegetation of the lands 
proposed for irrigation will be studied by several field- 
parties m order to estimate definitely the agricultural 
value of the scheme. As the alteration m the regime 
of the lake cannot possibly be without its effects on 
its water fauna, a study of the latter, already in 
progress at the special hydrobiological station, will be 
continued on a larger scale and with the view of 
evolving a scientifically sound scheme of control of 
fisheries. 

The paper on modern tramway equipment read by 
A. V, Mason to the recent congress at Bath of the 
Tramways and Light Railways Association is of 
interest as showing the difficulties in the way of 
tramway companies and how they propose to get 
over them. Owing to the speed of motor-ears it is 
considered that 25 miles per hour is a suitable 
normal speed for tramcars, A modem tramcar takes 
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150 yards from rest before its speed reaches this 
value, and then nearly another 150 yards to como to 
rest, if violent changes of speed arc to bo a.voided. 

It takes from 1|- to 2 minutes to unload 90 passeng('rs 
from a tramcar A motor omnibus is much more 
mobile. Everything to-day is being subordinat('4l to 
speed. But speed needs power, and the starting 
current of modem tramcars is often more than 
250 amperes, and this makes heavier supply mams 
necessary. On a day when skids are frequent’ the 
driver of a petrol vehicle goes slowly because ho 
knows that the braking jDower is diminished. With 
a tramcar fitted wath magnetic brakes, the driver 
rims at the same speed on all days as he knows by 
experience that the brake can always pull the car up 
quickly, and if the wheels skid they are released 
automatically. A recent improvement is to onorgiso 
the magnetic brakes directly from the trolley wir(\ 
Unfortunately magnetic brakes tend to wear away 
the rails rapidly. When visiting Paris, Mr. Mason 
was impressed by the smooth running of the tram- 
cars and the absence of all rattling noises. This is 
due to the brake being applied to a drum. In America 
the economic position is being straightened, w^agos 
have risen 120 per cent, on pre-War rates, and tlie 
fares have been increased 50 per cent. Successful 
experiments have been earned out on an all-alummium 
car at Cleveland 

Since the arrival in India of a farmer Viceroy tho 
subject of animal husbandry has received a new 
stimulus, as is witnessed by the publication of a new 
periodical, The Journal of the Central Bureau for 
An%mal Husbandry and Dairying in Indian Pjirt/ 1 of 
which has recently been issued. It opens with a 
foreword by Lord Irwin himself, liroatlnng tlial acijve 
interest in livestock which his career m (Jroat Britain 
loads us to expect For the past two ceuturii^s,” lie 
says, “ England’s gentleman farmers have t-akcin tho 
lead m stock-breodmg. . . . Lot India’s landtMl 
aristocracy follow their example ” ; and lie rightiy 
adds the reproof—“ at present the tendency of tho 
educated classes is to immerse themselves m politicss 
or the law.” The importance of the imjirovoment of 
hvestock in India camiot be exaggerated. A writer 
in the new journal estimates that the dram on tho 
resources of the country caused by tlie enormous 
number of useless cattle maintained amounts to no 
less than 60 crores (upwards of 30 millions sterling 
annually). It is significant also to learn that althougli 
Incha is the country of the cow, the price of milk m 
Calcutta at the present time is 75 per cent, higher than 
the current retail price in London The irnprovouKaii 
of the yielding capacity of the Indian cow is an 
obvious line of attack, and it is gratifying to learn 
that already considerable progress- has been made in 
this direction. We wish this new venture tho success 
which the importance of its subject fully deserves. 

The most interesting of recent accessions to the 
Geological Department of the British Museum (Natural 
History) is a piece of rock from the immensely ancient 
Archiean rocks of Carelia, eastern Finland, presented 
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bA the Director of the Diiniish Geological Survey 
This rock displays a peculiar structure closely re¬ 
sembling some of the structiii'es of a 23 proximately 
the same age in isoith America that have been de- 
sciibed by the late C D Walcott as fossil Alg^e. It 
has therefoie been named Carelozoon jatulicum^ and 
is h\ some experts regaided as evidence of life milhons 
of years before the oldest known undoubted fossils. 
Among recent ixii'chases are a few hundi’edweight of 
rough chunks of rock from Yevada ; these are filled 
with ammonites of Middle Tiiassic age, as well as a | 
few bones of an ichthyosaur. The specimens will be j 
eaiefully extracted in the workshops of the dej^art- ; 
ment. Mr. F M Mackwood has presented to the | 
Department of Entomology'' of the Museum sixty I 
boxes of butterflies and moths, collected by himself I 
in Ceylon Included in the thirteen boxes of butter¬ 
flies IS a number of rarities, while the forty-seven 
boxes of moths form a welcome addition "to the 
extensive collections of Ceylon moths already pre¬ 
served in the Musemn. 

Among the objects figured m the recent Becords of 
Additions to the Hull Museum, is an example of a bronze 
palstave This form of bronze age axe, in which the 
cutting edge is at right angles to the septum between 
the flanges for haftmg, as was noted by Sir John 
Evans, is of particular rarity m England" The Hull 
Museum specimen was recently found at Messingham 
111 Lincolnshire It is 4inches long, the cutting edge 
is slightly more than inches in length, and the 
implement weighs 5 oz Unlike the two figured by 
Sir John Evans, which were fairly straight in the 
shaft, it has a well-shaped semi-liinar cutting edge 
resembling an Irish example also figured by Sir John 
Evans. 

A C03MMITTEE representative of agricultural interests 
in the northern counties of Great Britam, and under 
the chairmanship of the Duke of Northumberland, 
has issued an appeal for a fund for a memorial to the 
late Prof. Douglas A. Gilchrist, who died on April 4 
shortly after his retirement fiom the chair of agri¬ 
culture at Armstrong College, Neweastie-on-Tyne. 
The memorial will probably consist of a scholarship 
at Armstrong College for post-gi’aduate students m 
agricultural science, or, should the fmid be in¬ 
sufficient, for the award of a prize or prizes to agri¬ 
cultural students. Contributions may be sent to the 
honorary secretary, Mr. C. Williams, The Moothall, 
Newcastle-upon-Tyne. 

Applications are being invited by the Institution of 
Civil Engineers until Sept. 16 for the Yarrow and 
William Lmdley scholarships Applicants for the 
Yarrow scholarships must be British subjects who 
are not more than twenty-three years of age and 
who, desiring to become engineers, lack sufficient 
means to enable them to pursue their practical 
training or their scientific education. The scholar¬ 
ships are ordinarily of values from £50-£100 per 
annum for one, two, or three years. Applicants 
for the William Lmdley scholarshiiis must not be 
more than twenty-three years of age, and must be 
children of corporate membei'S of the Institution 


i whose means are inadequate to defray all the exjienses 
I incidental to an engineering training The fund 
I jii’O'^'ides for (a) a majoi scholarship of £80 per annmii 
1 for engineermg study at the University of Cambridge, 

; tenable for thiee years, and (5) a seholarshiiD of £40 per 
( annum for scientific education or iuactical training 
j in engineermg. 

I The Library of the Chemical Society will be closed 
j for stocktaking from Monday, Aug 1, until Saturday, 
i Aug 13 inclusive, and will close each evening at 
5 o’clock on Aug. lo-Sejit. 10. 

By arrangement with the London County Council, 
the ImjDenal Institute cinema will be open from 
2 40 p M, to 5 30 P.M. on Sundays for the free dis^Dlay 
of films relating to the life and industries of the 
Dominions, India, the Colonies and Protectorates. 
The cinema is ojieii free on week-days from 10.30 a.m. 
to 12.30 P.M. and from 2.30 p.m. to 4.30 p.m. 

Mr. j, C. Richardson, 74 Storemont Road, 
London, S W.ll, writes to say that qiucklime which 
has been soaked in f>etroleum, m contact with a little 
water evolves so much heat that the oil is readily 
ignited. This effect was probably used in the ancient 
incendiary mixtures, since the “ Liber igmmn ” 
(twelfth century MS ) describes the efl'ect noticed 
by Mr. Richardson (E. calceni vivam . . . cimi 
oleo . . aqua aspersa accendetur). 

The Astronomer Royal has arranged for the supply 
of enlarged photographic prints of the fine picture 
of solar prominences and mner corona secured at 
Giggleswick during the total eclipse of the sun on 
July 29. The moon’s chsc on the ]3icture is inches 
in diameter, and the structure of the prominences 
and corona is remarkably fine and clear on the pimt. 
Cojnes may be obtained, at the price of 2s. 6d. each, 
upon application to Mr F Jeffries, Royal Observatory, 
Greenwich, London, S.E 10. 

Another of the imi^ortant catalogues of second¬ 
hand science books (No. 409) of Messrs. Bernard 
Quaritch, Ltd., 11 Grafton Street, W.l, has just been 
circulated As usual it gives particulars of many 
choice and rare volumes. The contents are arranged 
under the sections of botany, agriculture, early 
medicine and surgery, forestry, fruit-culture, gardens 
and gardenmg, hei^bals, modern medicine, and tobacco, 

Messrs Dulau and Co , Ltd., 32 Old Bond Street, 
W.l, have Just issued a very interesting and im- 
jiortant catalogue (No. 150) of works on science 
jMiblished jMior to 1800. It gives jiarticulars of 
upwaids of 400 volumes dealing with botany, horti¬ 
culture, agriculture and herbals, genei^al natural 
history, medicine, astronomy, mathematics, sundials, 
etc Many of the works listed are extremely rare. 
The catalogue, which can be had upon application, 
is worthy of perusal. 

On every hand the development of scientific control 
brings in its tram new methods of analysis and 
testing, and eventually convention crystallises into 
standardisation Instrument makers must exert 
themselves to keep pace with the supply of the 
necessary equipment, and what this involves may be 
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seen from the catalogue dealing with the "‘Analysis 
of Coal and its By-Products,’’ just issued by Baird 
and Tat lock (London), Ltd. It has 136 quarto pages, 
is illustrated, and seems to include more than most 
of those interested in fuel analvbis are likely to recpiire. 
Thoughtfully, the xDroposed standardised methods of 
coal analysis are included m summarised form, and 
also a variety of useful information, presumably to 
encourage us to look inside as often as possible. A 
catalogue of Apparatus for Testing Petroleum Pro¬ 
ducts” stocked by the same firm occupies 44 pages 
and covers the requirements of the tests of the 
Institution of Petroleum Technologists. 

Applications are invited for the following ajijiomt- 
ments, on or before the dates mentioned .—A tem¬ 
porary lecturer m agiiculture under the Wilts County 
Council Agricultural Committee—The Organiser of 
Agricultmal Education, Polebarn House, Trowbridge 
(Aug. 6 ). A junior assistant in the department of 
civil engineering of the Queen’s University of Belfast— 
Prof. Hummel, The Queen’s University, Belfast (Aug. 
13). A director of the School of Egyptian Ai*ts and 
Crafts, Cairo—The Under-Secretary of State, Ministry 
of Education, Cairo, Egjqit (Aug. 15). An assistant 
lecturer in mathematics in the Bradford Techmcal 
College—The Principal, Bradford Technical College, 
Bradford (Aug. 23). An assistant woman lecturer 
and demonstrator m botany and an assistant woman 
demonstrator in at the Koyal Holloway 


College—The Principal, Royal Holloway College, 
Englefield Green, Surrey (Aug 25) Throe posts at 
the Royal Veterinary College, namely, a principal, a 
director of the Research Institute in Animal Pathology, 
and a professor of |iathology—The Secrotarv, Royal 
Veterinary College, Camden Town, S W. 1 (Aug. 31)« 
A professor of English language and literature in 
the University of Melbourne—The Agent-General for 
Victoria, Victoria House, Melbourne Place, W.C.3 
(Oct. 1). Two research scholars at the John limes 
Hoiticultural Institution—one, a botanist, to work at 
genetic and cytological x'>roblems, and one, a chemist, 
to w'ork at x^roblems of migration and storage with the 
Xdant—The Director, John Imics Horticultural Fnstitii- 
tion, Morton, S W.19. An assistant lecturer m physics 
m the University College of the South-West of England 
—The Registrar, University College ot the South-West 
ot England, Exeter. Evening lecturers at the Croydon 
Polytechnic for electrical generation and transnnssiou, 
advanced building construction and c[uantity survey¬ 
ing—The Prmcixial, Croydon Polytochmc, Scarbrook- 
Road, Croydon. A science master at the Leeds 
Grammar School — The Headmaster’s Secretary, 
Grammar School, Leeds. A chief lecturei' bo take 
charge of the chemical department of the Woolwich 
Polytechnic—^Th© Princq^al, Woolwich Polytechmc, 
S.E.IS, A jumor assistant under the directorate of 
Metallurgical Research, Research Department, Wool¬ 
wich—The Chief Superintendent, Research Depart¬ 
ment, Woolwich, S.E.IS. 


Our Astronomical Column. 


Recent Magnetic Disturbance. —considerable 
magnetic disturbance, lasting about 9 hours, was 
registered between July 21 and 22 at Greenwich and 
at Abniger, Surrey. The disturbance, which com¬ 
menced suddenly at 2 pi on July 21 , reached its 
greatest intensity between 2 ^ and 5^^ on the following 
mormng and died away raxndly soon after 6 ^. The 
excursion shown by the decimation magnet amounted 
to fully one degree. The disturbance was also well 
shown by the vertical force magnetometer. 

A superficial examination of the sun’s disc showed 
no spots likely to be coimected with this distui'bance 
At 21^ on July 21, there were three rmunxDortant 
groups of spots at distances of 38° west, 7° east, and 
48° east of the sun’s central meridian. A large 
regular spot was a little way on the disc at a distance 
of 78° east of the central meridian. It is possible, 
however, that spectroscopic observations may come 
to hand as an indication of an usually active i*egion 
on the smi not represented by a sunspot, and at the 
time placed somewhere in line with the earth. 

The Pianet J upiter. —^Mr. W. F. Denmng writes : 
^ This planet may now be well observed, as it rises at 
“'the end of July at 9^ 37“^ p.m. G.M.T., and will 
shortly be in view throughout the night as it comes 
above the horizon four minutes earlier daily, and 
arrives at opposition on Sept. 22 . Mr. F. Sargent, 
of the University of Durham Observatory, states, m 
a letter to me, that he obtained a good observation of 
the planet’s markings on the night of July 18 with 
a lOJ-inch reflecting telescope. He says the Red 
is really true to its name in colour, for it is a 
bright, brick red. It is quite an obvious, easy feature. 
By comparison with an observation by the Rev. 
T, R~ Phillips on July 21, 1926, he found that the 
station period, during the past 12 months, was 
S7», wheirns "the previous 12 months gave 
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9 h 55111 33 fl^ or 4 seconds less. The diioct iuforonco is 
that the motion of tho object has recently undoi’goiK^ 
a considerable slackening in its rate of inot/ion. 
Following the Rod Sxiot there is a distinct ]>rolonga- 
tion of the south-temperate bolt which bonds noidh- 
wards towards tho south margin of tho south oqim- 
toiial belt. Mr, KSargeiit observed several daik and 
white spots on the margin of the nortli e(|uat-orial 
belt and states that according to liis estimates tho 
length of the Red Spot is now only 20°, but one 
boundary of the marking apxiears to be mdofinite. 
Forty or fifty years ago "the length of tho sx)ot was 
about 32°.” 

A Discussion of Stellar Variabilitv. —Prof, 
C. D. Perrin© contributes a discussion on this subject- 
to Astr. Nach. Ho. 5505 His argument is that all 
types of stellar variation are due to a common cause 
which he takes to be pulsation of the type now gener¬ 
ally assumed to explain Cepheid variables. It is 
rather curious that Prof Pernne for a long time up¬ 
held the binary character of the Cepheids ; m abandon¬ 
ing this explanation for these variables, lie also aban¬ 
dons it for stars where it seems to be well ostablishod. 
For example, tho duxilicity of Capella was con linnet 1 
by the interferometer, and the eclipse explanation of 
Algol’s light changes was confiirned by blio fact tliat 
the rotation of the principal star could bo measured by 
the Doppler effect (the two limbs being successively 
under observation) The results fitted in harmoni¬ 
ously with the binary hypothesis. 

Prof. Perrine reaches his conclusion by grouping all 
the known variables by x^eriod and light-range anti 
showing that they he along continuous curves, eacli 
type filling up gaps left by tho others. Piubably few 
will adopt his new conclusions in their entirety, but 
statistical discussions of this kind are always of value, 
and afford material for further study. 
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Research Items. 


Skeletal Records oe Mortality. —An mvestiga- 
tion in which the method is at least as interesting as 
the results, is recorded by Prof. T. Wingate Todd m 
the Scientific Alonthly for June. Since 1912 the 
anatomical laboratory of Western Reserve University 
has preserved the skeletons of all subjects, of both 
white and negro stock, delivered to the medical 
school, together with a record of the age of each 
individual An intensive study of this material, now 
1400 specunens, with the view of determining appear¬ 
ances related to age, has made it possible to fix more 
accurately than hitherto the age at which death took 
place in any individual case, by an examination of the 
skeleton It thus becomes possible, by apphnng this 
method to the study of skeletal remams for which a 
record of the age of death is not available, to determme 
With approximate accuracy the incidence of mortahty. 
For the jiresent investigation an exammation has been 
made of the mateiial already mentioned m the Medical 
School, West Afiicaii skulls m the Royal College of 
Suigeons, the Tasmanian skulls in the same collection, 
bronze age skeletons from Furness, medieval remains 
fiom Scarborough, and skeletal material ranging m 
date from a.d. 800 to a d. 1000 from Pecos in Rew 
Mexico. Data for Rome and the Roman colonies in 
Africa and Spain for comparative purposes aie taken 
from MacdonelFs study of expectation of life in Rome, 
which was based upon the epitaphs of the Corpus 
Iiiscriptionum Latmarum ” of the Berhn Academy. 
In each case interesting results emerge, but the general 
conclusion is perhaps most significant. The data 
relating to primitive and early races alike fail to show 
the peak of death in senility which Pearson fomid 
in the mortahty cmve for England. The peak of 
moitality occms at a moderately early age. The 
peak of old-age death is therefore a comparatively 
modern achievement resultmg from greater safety 
and improved conditions of living. It differs from 
the peak of mortality in early and prmiitive peoples 
by roughly thirty years. 

Anthropometry op Robth x4merican Indians.— 
A continuation of Dr. Ales Hrdlicka\s catalogue of 
human crania in the United States National Museum 
has been published as vol. 69, art. 5 of the Proceedings 
of the Museimi. This part is the second to be issued, 
the first having appeared m 1924 as art. 12 of vol. 63. 
It covers : Algonkni and related Iroquois (563 
crania), Siouan {285 crania), the Caddoes (15 crama), 
the Salish and Sahaptin (15 crania), the Shoshonean 
(69 crama), and the Californians (403 crania). In 
addition the author*s records of crania in other 
institutions have been added. Of the different 
stiains, the x41gonkin shows almost tliroughout a 
distinct physical character, coinciding almost exactly 
with the linguistic faimly ; while the Irocj[uois, though 
of different linguistic stock, and including some 
heterogeneous elements, are radically of the same 
physical type—dolichocephalic to mesocephalic, with 
high vault, medium to large face, medium to low 
orbits, and medium to relatively narrow nose. The 
Sioux type, one of the best differentiated on the 
continent, has a mesocephalic skull of moderate to 
good size, a remarkably low vault—^met with only in 
Athapascans and north-west coast tribes, and distantly 
among the Mongols—large face and jaws, medium 
to high orbits, and is mesorhme. The Cahfomian 
tribes show considerable uniformity, are practically 
identical with the Shoshonean, and exhibit no traces 
of extraneous (non-Indian) influence. 

The Thames and the Rhine. —^The behef that the 
Thames and other English rivers were once tributaries 
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of the Rlime and that the combined rivers flowed 
northward to the Arctic Ocean over a plam now 
occupied by the North Sea, has long been accepted. 
Jukes Browne put the Arctic outlet north of the 
Shetlands ; Clement Reid put it nearer the Hmnber ; 
and there have been other modifications in detail. 
Prof, J. W. Gregory re-examines the problem m an 
article m the Geographical Journal for July, bringing 
new evidence from the fauna of the rivers and the 
hydrography of the North Sea. His paper is full of 
detail and can only be followed with the help of its 
maps, but the conclusion at wiiioh Prof. Gregory 
I arrives is that the Thames did not join the Rhine 
but turned south through the Dover gate and west 
along the comse of the present English chamiel, joined 
by the Hampslure rivers and the Seine. The Rhine 
flowed tlirough the Zuyder Zee and was separated 
from the Thames by a land barrier m the North Sea 
plain now recogmsable as a rise on the sea floor, 
winch Prof. Gregory terms the Haisboro-Terschelling 
rise. The rivers of the Wash and Humbei probably 
jomed the Rlune, winch flowed westward of the 
Dogger Bank into the sea and possibly continued to 
the Norwegian trench. In either case, it would not 
have been connected with the rivers of Scotland. It 
IS suggested that the land extended northwards only 
to the 40-fathom and not the 100-fathom line 

Australian Agricultural Research. —F L. 
McDougall andx4. S. Fitzpatrick, m Vol. 10, No. 2, of 
the Scottish Journal of Agriculture, give an account 
of agricultural research ui Australia. The problems 
of the coimtry are extremely diverse on aceomit of 
the wide range in the climatic conditions and the 
variety of mdustries which are theiefore possible. 
Both agricultural and pastoral mdustries have 
increased enormously in the last few years, but as 
hitherto farming has been on an extensive rather than 
mtensive scale, and as only a small proportion of 
workable land is actually under cultivation, the scope 
for future development is large. The chief mdustry 
IS wool x>roduction, and attention to sheep breeding 
on scientific lines lias resulted in a striking increase 
in the yield of wool; for exam^ile, the average weight 
of fleece per sheeji in 1850 was less than 4 lb., whereas 
in 1925 it averaged 7 69 lb. Wheat growmg is the 
second important industry. Improvements in plant 
breedmg and better methods of dry farming have 
considerably extended the wheat belt, and the possible 
wheat-growing area is now estmiated at double that 
at present bearing that crop. Fruit affords many 
specialised problems. Besides investigations on 
diseases and insect pests, the suitability of various 
soils for irrigation and the study of the effect of green 
manuring on soil fertility are two of the more im¬ 
portant Imes of work. The biological control of 
serious weeds, such as the prickly pear, by means of 
the introduction of certain insects, seems to be prov¬ 
ing entirely successful. Dairying, another important 
industry, can be carried on throughout almost the 
entire country; similar problems can, therefore, be 
studied under widely varying chmatic conditions. 
Deficiency in the mineral content of pastimes is 
thought to have a possible correlation with a number 
of animal diseases, and owing to the importance of 
the meat export trade the question is bemg thoroughly 
mvestigated. Research is being conducted under two 
orgamsations working in close coUaboration, namely, 
the Commonwealth Council for Scientific and Indus¬ 
trial Research, which deals with the scientific aspects 
of the industries, and the Development and Migration 
Commission, which is concerned with the economic 
conditions of the country. 
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The Limbs of CursTACEA and Tbilobites. —In 
tlieir recent paper on the feeding mechanism of a 
myMd (Tians. E Soc. Edin vol. 55, 1927) Prof 

G Camion and Hiss S H Manton criticise Storch's 
views on the evolution of the feeding limbs of the 
Crustacea and Trilobites Hdiile Storch considers 
the primitive crustacean feeding limb to have been 
a phyllopodiiim similar to that of the Anostraca, and 
to have fimctioned essentially as a filtering mechan¬ 
ism, they suggest that the piimitive limb was a 
biramoiis paddle such as occms in the posterior trrnik 
segments of Lepidocaris. From primitive articulates 
possessmg biramous limbs the authors consider that 
the Branchiopoda and other Crustacea evolved from 
forms in which the limbs projected ventrally from 
the body in two parallel series, while Marella and the 
Ti’ilobites arose from foims m which the limbs pro¬ 
jected laterally. Among the Crustacea the endo- 
podite became a fohaceous swimming organ m the 
Branchiopoda, while in the Malacostraca the exopodite 
developed as the swimming part of the limb, but it 
became whiplike. In Marella and the Trilobites the 
exopodite became the swnmmmg branch of the limb. 
The authors agree with the usually accepted homo¬ 
logies of the two branches of the limbs of Trilobites , 
they do not accept the suggestion of Storch for the 
‘ reversal ’ of the endopodite and exopodite 

A Bubbowing Cikbipbdb. —^Major B B. Seymour 
Sewell (Becords Indian Mm.^ 28, pp. 269-330, 1926) 
has made a detailed study of Lithotrya mcobarica, a 
eirripede which burrows in coral or coral conglomerate 
usually m such a position that the head, or capitellum, 
hangs vertically downwards. The author obtained 
in the Xicobar Islands 65 examples of this species— 
the largest series hitherto obtained, and was therefore 
able to study the range of variation. The specimens 
were found to fall into foui* groups, which he believes 
to represent age-groups each corresponding to a year’s 
growth. It would appear that the average length 
of life of the members of this species is about three 
years, but that a certain number of individuals may 
surinve for a fourth year. Major Sewell gives a 
detailed description of the external characters, includ¬ 
ing the appendages, and of the alimentary tract, the 
nervous system, and the reproductive apparatus. 
All the species of Lithotrya appear to be herm¬ 
aphrodite and are probably protandrous ; no comple- 
mental or parasitic males have been observed in this 
genus. A consideration of the changes that occur 
in individuals of L, mcobarica as age and size increase 
suggests that several so-called species, which have 
hitherto been regarded as distinct, are merely different 
varieties or life-phases of a single widely distributed 
species. The author records a distinct tendency 
towards " right-handedness ’ in the capitellum indi¬ 
cated by the fact that the scales or laminae of both 
scutum and ter^pm are rubbed off to a greater degree 
on the right side than on the left. The greater 
development of the longitudinal peduncular muscles 
on the right side would seem to be associated with 
the ' right-handedness ’ since the more violent move¬ 
ment of this side of the body would cause a more 
rapid removal of the older lanainaB. 

Marine Sheels from the South-east Coast of 
THE United States.— In 1885 and 1886 the U.S. 
Fisheries Steamer Albatross made a senes of dredgings 
off the south-east coast of the United States. The 
larger specimens of mollusca have been already dealt 
with, but the example from the fine siftings were 
leseiv^ed and worked at from time to time, as oppor¬ 
tunity ser\-ed, by the late Dr. W. H. Ball, the 
PjTamiclellidsB being detennined by Dr. P. Bartscli. 
The descriptions of these are now published (Proc. 
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U.S, Nat. 2Ius., vol. 70, art. 18) and account lor* 337 
species, of which 204 are apparently now, Ibifor- 
tunately, none of these now forms is at present 
figured. 

Hereditaba" Obesita" in Mice —It is well known 
that in mice, yellow is epistatic to other coat colours 
and that homozygous yellow mice do not occur owing 
to the lethal effect of the yellow gene in the homo¬ 
zygous condition. Dr Danforth has recently shown 
(Jour of Heiedtty, vol 18, No, 4) that healthy yellow 
mice always become abnormally fat on an ordinary 
diet, this tendency being even more marked in the 
females than in the males Thus yellow females are 
often twice, and sometimes thrice, as heavy as others. 
The fat is partly subcutaneous and partly attached to 
the viscera. The evidence indicates that tiie obesity 
IS produced by the same gene whicli jiroduccs the 
vellow coat pigmentation and not by a separates 
faetoi, since no cross-overs a])[)car On a restricted 
diet the yellow mice can gradually use u]) tlieir store 
of fat, and it is suggested that the condition is smiilar 
to that in hibernating animals which st.oro up hit 
m their tissues to be used later when no food is 
taken The condition is also compared with that, in 
certain human families with a pronounced horoditaiy 
tendency to adiposity. 

The Armenian Earthquake of Oct 22. 102().— 
This destructive earthquake is described in a liru'f 
report by Prof S. Abdalian of the University of 
Envan {La Nature, July 1). The epicentre was near 
Panyaiitour m the recently dojiressod vallc\\' of llu* 
Chirak. Several important faults traverse this valle>% 
one of them running close to the volcano Alaghoz 
(about 15,000 feet m height). In the epicentral 
district the groimcl was much fissured, and in oru^ 
fissure, passing through the village of Aloxandrooka, 
a change of level of 15 mm, has oceurriHl. the side n(*\t 
the valley being depressed with reference to tJu^ side 
of Alaghoz. At Dharh and Kazarabad, inoniiuHnils 
in the cemeteries were rotated on t/lieir pcuhistaL 
through an angle of 43®. 

Ice on the Coast of Finland. —The disirihidion 
of ice on the Finnish coast of the (hilf of Botlniai, t he 
Gulf of Finland, and Lake Ladoga, year by ytuii*, 
is recorded in a senes of pa]>ers jiublishod l)y 
the Havsforskningsmstitutet of Helsingfoivs, ent/it liHl 
Oversikt av Isaona. They cover the winters 1914 15, 
1915-16, 1917-18, 1919-i920, 1924-25. Reports for 
the other years have already been published. In a 
series of maps the nature and distribution of tlu^ ice 
is shown during the winter months. Freezing goncu*- 
ally begins in November, and the ice has its wldnst 
extent in March , in April conditions improve, but- th<^ 
break up and disappearance of tho ice is slow. Sonu^ 
of it may be present so late as June, but as a rule it 
has gone before the end of May. In sonu^ years 
January and February are little bettor than March. 
The data on which the distribution charts arci based 
are collected by some seventy stations along th(^ (‘oa^st 
and 111 the Aland Islands. The reports also give tbt^ 
air and water temperature for representative stations 
cUmng the winter months. 

Ha'drography of the Labrador Banks —The 
report for 1926 of the International Ic© Observation 
and Ice Patrol m the North Atlantic {UnUecl Status 
Coast Guard Bulletin, No. 15) gives an account of soino 
oceanographical researches in addition to tho itinm*- 
aries of the patrol vessels and location of tho icebergs. 
The observations for 1926 corroborate earlier ones to 
the effect that the density of water on the (b-and Bank 
is usually higher along the zone of contact boiwoon 
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the Labrador Current and the Gulf Stream than on 
either side of the Gulf Stream. But this high density 
does not exactly coincide with the abrupt transition 
from low to high temjierature, but lies as a rule 25 miles 
to 35 miles inshore of it. Since the density wall un¬ 
questionably marks the easterly and the westerly sets 
of the Currents, it follows that the drop in temperature 
of the smface water does not mark the change in 
chreetion of the current Another section gives a 
siunmary of icebeig records off Newfoundland be¬ 
tween 1880 and 1926, with particular z’eference to 
the past twenty-six years, the recoids of which are 
plotted on a chart. It is shown that there are no 
ice-free months on the steamer tracks via Cape Race 
and only foiu’ on the tracks between the United States 
and Europe. 

MoLEcrxAB Spectra. —The band spectra of the 
vapours of sulphur, selenimn, and telhmum, which 
were the subject of a recent paper by Prof. McLennan 
111 the Philosophical Magazine^ have been examined m 
more detail by B. Rosen in Berlin (Zeitschrift fur 
Phijsik, 43, p 69) The resonance series and the 
fluorescence and absorption spectra are similar to 
those found in iodine by Prof. R. W. Wood, and are 
likewise aseiibed to a simple diatomic molecule. 
Addition of inert gases to telluiium does not, however, 
increase the number of lines obtained in resonance, 
as it does with iodine, but merely reduces the intensity 
of those already present. The analysis of these 
spectra gives considerable intormation about the 
forces between the two nuclei and the heat of dis¬ 
sociation into atoms, as well as the conditions 
under which Stokes’s rule, that the excited hght is 
of greater wave-length than the incident light, breaks 
down 

The Light erom Positive Rays —Prof. W. Wien 
has recently succeeded m photographing the first five 
members of the fundamental Lyman senes of hydrogen 
m the ultra-violet hght from positive rays which had 
passed through a perforated cathode {Ammlen der 
Phijsih, vol. 83, p. 1). His usual technique had to 
be considerably modified, the pencil of jDositive rays 
being shot excentrically into the barrel of a vacuum 
spectrograph, where its image was thrown directly 
by the grating on to a Schumann plate. The calibra¬ 
tion of the plate for cjuantitative measm’ements of 
intensity was effected by interceioting part of the 
positive rays, and measurmg the cmrent carried by 
the remainder to a small metal chsc, the corresponding 
spectra being exammed afterwards by ordinary photo¬ 
metric methods. Prof. Wien’s photographs show very 
clearly the decrease in the lummosity of the beam as 
it passes away from the cathode. and Hj, have 
the same decay constant, and the failure of the 
classical theory of radiation from accelerated electrons 
is again demonstrated by the incorrect relation which 
it predicts between the damping factors in this case, 
and m the allied Balnier series The grating used 
by Prof. Wien was ruled at the National Pljysical 
Laboratory, Teddington, on a blank supplied by 
Messrs. Adam Hilger. 

Properties op Metals at High Teiviperatxtres.— 
Part of a research earned out at the National Physical 
Laboratory by Messrs. Tapsell and Clenshaw on this 
subject IS published m a pamphlet issued by HM. 
Stationery Office, price Is, 9d. Three nSetals are 
discussed: Armco iron and two steels with 0T7 and 
0-24 per cent carbon respectively. All the more 
important mechanical properties have been measured 
up to about 600° or 700° C. Although there is no 
fundamentally new result, the values which have been 
determined for the creep and fatigue strengths at 
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these temperatuies will be examined with care by 
those engineers to whom the stiength ot steel at high 
temperatures is becoming of immediate importance. 
So far as the limiting eieep strength is coneenied 
there is a progiessive fall as the tempeiatiiie is raised, 
for the mild steels from about 35 tons per sq in. at 
250*° C to 5 tons at 500° C. The fatigue strength 
falls slightly as the temperature rises above the 
normal to a minimum at 150° C., from 113 to 12 tons 
lier sq. m., then rises rapidly to ^17 5 tons per sq. in. 
at about 450° C., and afterwards falls off to — " tons 
per sq. in. at 600° C.. the highest temperature used. 
There are many useful tables of test data and curves 
and a continuation of the work will be looked forward 
to with keen interest. 

Metallitrgical Microscopes. —The latest edition 
of the catalogue of microscopes and accessories for 
metallurgical work issued by Messrs W. Watson and 
Sons, Ltd , contains in addition to the already well- 
known forms of stands manufactured by them a new 
model "" Service ” microscope with one or two novel 
features. Most noteworthy of these is the staged 
which may be swung out so that the stand may be 
used to examme large metallurgical samjiles too heavy 
to be placed on the stage For ordinary works' use 
this model would appear to be eminently suitable. 
A form of nucroscope designed in conjunction with 
Me.ssis. Vickers, Ltd , for industrial use is illustrated 
and should appeal to those eaiTjnng out routme work 
of a high order. A projection cabinet designed by 
Mr. E A Atkins for demonstration and similar 
purposes is sho^vn, and, where foremen and others are 
given some idea of microstructures, this would seem 
to be a piece of ajDparatus admirably suited to its 
purpose. 

The Tho:>l\s Gas Meter. —^This meter, made by 
the Cambridge Instrimient Co , Ltd., and designed 
primarily for the accurate measiuement of industrial 
or towns’ gas, in terms of standard cubic feet of 
moist gas measiu'ed at standard temperature (60° F ) 
and standard pressure (30 inches of mercury) utilises 
the fact that the specific heat per umt volume of such 
gases IS practically constant throughout the variations 
of pressure, temperatxue, density, and composition 
which oeciu* m gas practice. The stream of gas 
flowing past an electric heater inserted in the gas 
mam is heated exactly tlirough 2° F., the difference 
of temperatm^e being determined by two platinmn 
thermometers inserted one on either side of the heater 
and forming two arms of a Wheatstone bridge. 
Under these conditions the ©nerg^-^ mput to the 
heater, measiu*ed on a wattmeter, is an accurate 
measure of the rate of flow of gas in the mam. In 
order to maintain the bridge m balance with the two 
thermometers difiering by 2° F., a thii’d compeiisatmg 
thermometer, havmg a resistance equal to the differ¬ 
ence of the first two, is mserted in the appropriate 
arm of the bridge. This temperature - difierenc© 
thermometer also corrects automatically for variations 
of the water vapour content of the gas. Throughout, 
with varying flow, the bridge is maintained balanced 
and the energy input necessary to maintain the 2° F. 
difference of temperature varied automatically and 
recorded by an integrating wattmeter. If the gas 
flow ceases the meter is automatically put out of 
action. The meter is made in two standard forms— 
the return flow type, in winch the meter is jacketted 
by the gas; and the vertical type, in which the 
meter is jacketted by a dead space dontaimng gas. 
There are fourteen standard sizes, having maximum 
capacities ranging from 25,000 cubic feet per hour 
upwards. About 300 meters of this type are in use 
in various parts of the world. 
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The Constitution and Synthesis of Thyroxine* 


IBOTT a year ago vre reierred to the work of 
Hariiigton on the isolation of the active principle 
of the thjTOid gland and the constitution and s^aithesis 
of its fii’st degradation product, desiodo-thyroxine 
(Yatube, July 10, 1926, voL 118, p. 65) A recent 
paper by Harington and Barger now completes this 
important i3ieee of work by pro\nng the constitution 
of thyroxine itself and describing a method for its 
stnitliesis (C. R Harington and O. Barger, Biochem. 
Joimu, 1927, voL 21, p. 169). The formula for the 
comi30und, as suggested the previous work and 
proved m the "present research, shows that it is a 
tetra-iodo derivative of the p-hydroxj-pilienyl ether 
of tyrosine : 

I I_ 

HO / h 0 / . COOH. 


I I 

Pre\uous work had pi'oved the constitution of 
desiodothyroxm and its synthesis had been accom¬ 
plished : the problem remaining was the ]3osition of 
the four iodine atoms in the molecule and tlieir 
insertion by sjmthesis. Tlnee considerations made 
it appear probable that the iodine atoms occupied 
the positions given in the above formula : first, on 
fusing thyroxme with potash at a high temperature 
in the absence of oxygen, products were obtained 
exhibiting pyrogallol reactions, suggestmg the presence 
of 3 : 4 : 5 trih^rdroxy benzene derivatives ; secondly, 
mtrous acid and ammonia gave a coloui* reaction 
characteristic of benzene derivatives containing two 
iodine atoms in the ortho position to a hydroxyl or 
amino group ; thirdly, on general grounds it appears 
probable that thyroxine is s,>mthesised m Nature from 
tyrosine^ through the couiolmg of two molecules of 
3 : 5 diiodotyrosin© with the loss of one side-chain 

Direct lodmation of desiodothyroxino resulted m 
the uptake of two iodine atoms only, so that the 
introduction of the other two had to be efiected 
before the phenylether synthesis was carried out. 
Several attempts were made to effect the synthesis, 
from compounds containing two iodine atoms or 
other easily replaceable groups m the required posi¬ 
tions, of the body OK^O , , O. . COOH 

obtained by the methylation and subsequent oxidation 
of thyroxme, but without success. 

Finally, however, a method was worked out, and 
the synthetic formation of this methylated oxidation 
product of thyroxme definitely proved the constitu¬ 
tion of the latter, Quinbl monomethyl ether was 
condensed with 3:4:5 triiodonitrobenzene, to give 
3 : 5 diiodo - 4 - (4' methoxyphenoxy) nitrolienzen© : 


CHgO . CgHi. O . OgHglo. NOo (the NOo group ]ia\uiig 
a powerful mobilising effect on the ]ialog(^u atom m 
the para 230 Sition) This compound was then reduced 
to the aniline and tho latter coiivottoci, hy Saiid- 
meyer’s reaction, into the mtrdo. Tho ndribi, ))oi)ed 
with hydnodic and acetic acids undorwoiii simultane¬ 
ous demethylation and hydrolysis, yioldmg the 
compound : HO . CgH 4 . O C 6 H 212 OOOH ; on ad¬ 
dition of lodme in jiGtassium iodide to a sohd^ion of 
the acid m concentrated ammonia, iodine was rapidly 
taken up, the u]3take ceasing abruptly at two mole¬ 
cules. On methylation an acid, identical m evmiy 
respect with that obtained by the methylation and 
oxidation of thyroxine, was produced, liioso cxpeii- 
ments thus settled the orientation of tiio lodnit'* 
atoms in thyroxme, since tho last two, introduced in 
allmline solution, must have entered tlio orlho fiositiuns 
to the tree jihonolic group 

For the actual s^ynthasis of thyroxine tho siartmg- 
Xioint was 3 : 5 duodo-4-(4' methoxyiihonoxy) ixaiz- 
aldehyde ; but it could not bo condensed daoctly 
with a-ammopi*o 23 ioni 0 acid, since tho necessary lo- 
duction would displace the iodmo attorns. Some 
success was attained by condensing it with hydaiiioin, 
but far better results were soon when hlf)p^ri(^ acal 
was used. The resulting comiiound 

CH 3 O . C;H 4 . O . CgH^Ig. CH : (CsOsN) . O.H, 

was then converted into the a-bonzoylammo cinnamic 
ester: 

CH3O . C3H4 .0 . GgPIala. CH: C(NH. CO. CJ-fslC X )0 Bt, 

winch, on boiling with hydnodic acid and rod plios- 
phorus, underwent demethylation and couv^iM'sion 
of the side-chain into a-aminoprojuonio ac.id. Hie 
final stage of ioflination in ammoniacal soliii-ion 1 (m 1 
to the uptake of two iodine atoms and tho prodiHhion 
of a eomiioimd identical in its chemical end 
jihysiological properties with natural thyroxiiu^. 

These two syntheses, then, ostalilish linally Ihc^ 
constitution of thyroxme. That the syn(hidic, j)i’<xluct- 
has the same phyniological ])roportios as t-ha,t iHolutiul 
from the thyroid gland is shown in an afipianhx hy 
D. M. Lyon : the basal metabolic rate of two (*ast!s 
of myxoedema was raised from about -40 pen’ (nnit. 
to normal m the course of a week by thioo or four 
intravenous injections of 4-5 mgm. of tho synth<d-ic 
product on alternate days. These effects are i|uaniita- 
tively similar to those reported for natural thyroxmo. 
There can be no doubt, then, as to tho identity of 
the artificial and natural thyroxines, and we (tan 
congratulate the authors on bringing their research 
to a successful conclusion. 


The Cockle Industry in Great Britain. 


O UR knowledge of the edible shellfish of British 
coasts has been extended by Mr. F, S Wright 
in his Report on the Cockle Beds and the Cockle 
Industry of England and Wales ” {Fishery Investiga¬ 
tions, Series 2 , VoL 9, No. 5, 1926. London: H.M. 
Stationery Office. 3^. net). Not only are bis own 
investigations on the habits, bionomics, and growth 
of cockles of great value, but he has also done a great 
service by bringing together a mass of information on 
the subject which has hitherto been veiy scattered. 

The economic value of the cockle is considerable, 
and its potential value even greater. Under the best 
conditions, when livmg in wet stable sand, cockles 
occur in vast numbers in comparatively small areas. 
Mr. Wright estimated that in one bed in the Llan- 
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rhidian Sands in South Wales, having an area of some 
320 acres, there were present about four Imudred 
and sixty-two million cockles of all sizes, the avimigo 
number m each square metre being 357. A way 
interesting point brought out in the paper is that lu 
some localities there are definite beds of young cociklos 
which contain a dense population. As tho co(ikios 
grow, many are forced to the surface, and fhoso arc 
then distributed over the general surface of tho bods 
by the action of waves and currents. Though the 
enemies of the cockle include starfish, boring gastro- 
pods, gulls, and certain fish, the greatest danger to 
the beds comes from frost, storms, and currentH, 
which may destroy great numbers of cockJos in the 
winter months. The cockle gatherors ihotmolvoH do 
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great damage with their rakes, and b 3 ’ leavmg the | 
young cockles which are too small for the market 
at the mercy of currents instead of scattermg them 
over the beds where they can re-estabhsh themselves 
By so doing they endanger their own livehhood as 
well as contravene the by-laws which regulate the 
cockle fisheries. 

The chief centres of the cockle fishery m England 
and Wales are the Wash, the Thames Estuary, Car¬ 
marthen Bay, and Morecambe Bay. The cockles are 
gathered by raking, scraping, and diggmg, and are 
usually boiled, and the soft paits separated from the 
shells by sieving, before they are sent away to the 
market. The shells have a certain value, for they 
are often ground up to serve as grit for poultrj^. 

Although it has not the high carbohydrate content 
of the native oyster, the food value of the cockle is 
considerable, and, m common with similar shellfish, 
it provides a valuable source of food the use of which 
might with great profit to the conmumity be greatly 
extended. It is encouraging m this connexion to 
note that the annual quantity of cockles landed in 
Great Britain increased from 167,089 cwt. in 1923 to 
300,721 cwt. in 1925, whde probably many more were 
collected by casual gatherers It is disconcertmg, 
however, to learn that owing to the fact that English 
gatherers often refuse to take the trouble to pick out 
the larger cockles, winch naturally command the best 
market, considerable quantities of cockles have been 
imported from Holland, where, apparently, the shell¬ 
fish merchants pav more attention to the market 

C. M. Y. 


River Pollution and Fisheries. 

. H. C. REDEKE has written a useful summary 
of the lesults of recent investigations upon the 
subject of river pollution for the International Council 
for the Exi^loration of the Sea {Rapports et Froces- 
J^erbatix dcs Rhtmons, vol. 43, May. Copenliagen • 
Andr. Fred. Hpst et Fils, 1927). The direct influence 
upon fishes of sewage and of trade wastes containing 
organic matter or inorganic poisons, is discussed, and 
the methods used m treating the various pollutions 
on the Continent, in America, and in Great Britain are 
outlined. The report contains a comprehensive 
bibliography. 

The disposal of noxious effluents is urgent m 
England, perhaps more so than on the Continent, 
where as a rule the towns have rivers carrymg a 
greater quantity of water into which to discharge. 
As pointed out by Dr Redeke, the capacity of the 
rivers for self-piirificatioii allows the discharge of 
effluents up to a certam concentration without 
material damage to the fisheries 

Waste products contaiiung organic matter, such as 
domestic sewage, the wastes from sugar beet, milk, or 
paper factories, abattons, etc., require treatment 
before reaching the rivers by allowing a natural famia 
and flora of micro-organisms to act upon them for a 
sufficient length of tune, usually under aerobic 
conditions, and the removal of sohd matter, whereby 
their putrescibihty is reduced. The problems of 
domestic sewage disposal have been solved on these 
lines in a very satisfactory manner on the whole; 
less attention has been paid to the analogous problems 
presented by trade wastes where, although similar 
methods are reported to give satisfactory effluents, 
the expense of installations or area of land required 
has militated against their general adoption 

Trade wastes containing inorganic poisons (gas¬ 
works, coke oven, artificial silk factory effluents) or 
inorgamc poisons and organic matter (leather, paper. 
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I textile and glue tiade effluents), eacli require particular 
treatment. Small volumes of hialily polluting wastes 
can generally be got rid of by allowing them to seep 
tiirough a sufficient amoimt of soil before enteimg any 
watei course, but with large quantities tlie expense of 
treatment is the major problem. 

In discussing to what extent pollutions will be 
injurious to fisheries. Dr. Redeke lays stress upon the 
extent to which an effluent will be diluted on entering 
a river, and concludes that the degree of purity of an 
effluent which should be aimed at depends upon such 
local circumstances; the discharge of substances 
directly poisonous to lower anmials and plants should 
be prohibited, for these destroy the cap)acity of the 
stream for self-purification from organic wastes 


University and Educational Intelligence. 

Abertstwyth. —At a lecent meeting of the Court 
of the University of Wales, it was amioiinced that an 
anommious donor has given a sum of £10,000 for the 
encouragement of research. 

Cambridge —J. A. Venn has been elected to a 
fellowship at Queens' College. IT Barcroft, King’s 
College, has been elected to the Michael Foster 
studentship m physiology. 

Edinburgh —At the meeting of the University 
Couit on July IS, a letter was received from Prof. 
J Cossar Ewart intimating his resignation from the 
chair of natuial history. The Court accepted the 
intimation with very great regret, and expressed 
appreciation of the eminent services which Prof. 
Cossar Ewart has rendered to the University diuing 
his long and clistingmshed tenure of the chair, to which 
he was appointed in 1882. 

On his retiiement as physician to the Royal Infirm¬ 
ary Prof. G. Lovell Gulland intimated his resignation 
from the chair of medicine. The Court accepted the 
intimation with much regret, and resolved to record 
its grateful sense of the value to the University of 
Prof. Gulland’s work as a teacher and physician." 

The Coiu’t approved the terms of an ordinance 
founding the Buchanan chair of animal genetics, and 
directed that it be transmitted to the Privy Council 
and to the other Scottish universities. The founda¬ 
tion of this chair is part of the scheme for setting up 
a new and enlarged Umversity Department of""Re- 
search m Animal Breedmg. The endowment con¬ 
sists of £20,000, half of which was contributed by Lord 
Woolavington, and half by the International Educa¬ 
tion Board of New York. 

At a meetmg of the Curators of Patronage of the 
Umversity on July 21, Prof. J. H. Ashworth, professor 
of zoology in the University, was unanimously 
appointed professor of natural history, as from Oct. 
1 , in succession to Prof. J. Cossar Ewart. 

London. —^Dr. D. L. Mackinnon has been appointed 
as from Aug. 1 to the Umversity chair of zoology 
tenable at King’s College. ^ Since 1919 Miss Mackinnon 
has been senior lecturer in zoology at King’s College, 
and in 1921 the title of reader in zoology was conferred 
upon her. In addition to nmnerous papers m scientific 
journals, she has translated into Enghsh von TJexkuli’s 
“ Theoretische Biologic ” (Kegan Paul’s International 
Library of Psychology, Philosophy, and Scientific 
Method, 1926), and has edited the translation from 
the Russian of Berg’s “ Nomogenesis ” (Constable, 
1926). 

Prof. E. H. Kettle has been appointed as from 
October to the Umversity chair ofipathology tenable at 
St, Bartholomew’s Hospital Medical Collie. Since 
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1924 Prof. Kettle lias been professor of pathology and 
bacteiiology in the Welsh Kational School of IVIethcine, 
Cardiff ills published work includes the following . 
'"The Pathology of Tumors ” (Lewis and Co . 1st ed , 
1916, 2nd ecL, 1925) and numerous articles m the 
Journal of Pathology and Bacteriology^ the Lancet, 
and otliei mecheal journals. 

T)r. Bronislaw Malinowski has been appointed as 
from August to the University chair of anthropology 
tenable at the London School of Economics. He has 
been University reader m social anthrojiology since 
1923. He IS the author of '' Crime and Custom in 
Savage Society ” (Kegan Paul, 1926) ; “ Myth in 
Primitive Psychology” (Kegan Paul, 1926); “The 
Father m Primitive Psychology ” (Kegan Paul, 
1927); “ Sex and Repression in Savage Society ” 

(Kegan Paul, 1927) ; and of articles in “ The Encyclo¬ 
paedia Britamiica” (1926), “The Australia Encyclo¬ 
paedia” (1926), Nature, Psyche, Zeitscluift fur 
Volkerpsychologie, and other journals 
Dr W. H. Linn ell has been aiipointed as from 
Aug. 1 to the Lhnversity readership m pharmaceutical 
cliemistry tenable at the School of Pharmacy. From 
1924 until 1926 Dr. Linnell was an organic research 
chemist at H.M. Fuel Research Station, and since 
October 1926 he has been lectui*er m pharmaceutical 
chemistry and Director of the Chemical Research 
Laboratories in the School of Pharmacy. 

OxEOKD.—The following elections to University 
scholarships on the Theodore Wilhams foimdation 
have been made: F. M. Trefusis, Exeter College, and 
M. W. C. Oldfield, University College, m human 
anatomy ; Joyce Wright, Somerville College and J. G. 
Reid, Lhnversity College, m pathology , A, L Jacops, 
Jesus College, and A. W. D. Leishman, University 
College, m physiology. Mr. Robert Pakenham-Walsh, 
of University College, has been awarded the Welsh 
prize for excellence m anatomical drawing. 

Dr. Harlow Shapley of Harvard College Observa¬ 
tory, Cambridge, Mass., has been appointed to deliver 
the" Halley Lecture in 1928, 

Two useful educational bibliographies have reached 
us from the Umted States Bureau of Education : a 
classified list of publications of the Bureau of special 
interest to secondary school teachers, and a record 
[Bulletin, No. 2, 1927) of current educational publica¬ 
tions. The latter is a fifty-eight-page pamphlet 
comprising some six hundred titles classified and 
annotated. 

The New Education Fellowship is holding its 
fourth intemational conference at Locarno on Aug. 
3-15, the general theme being “TheTrue Meaning 
of Freedom in Education.” La the list of speakers 
appear the names of the following, among others : 
Prof. Pierre Bovet, Director of the International 
Bureau of Education, Geneva; Mrs. Beatrice Ensor 
and Dr. Ehsabeth Rotten, Directors of the New 
Education Fellowship; Dr. Alfred Adler, founder of 
the School of Individual Psychology, Vienna; Prof. 
Carson Ryan, of Swart,hmore College, IJ.S.A., President 
of the National Vocational Guidance Association; 
Dr. Carleton Washbume, Supermtendent of Schools, 
Wmnetka, U.S.A.; Sir Jagadis C. Bose; Prof. O. 
Decroly of Brussels, originator of the Decroly method; 
Dr, Adolphe Ferriere, founder of the Intemational 
Bureau of New Schools; M. P. Otlet; and Mme. 
Ou6ritte, of La NouveUe Education. Beales, Frens- 
ham Heights, and other pioneer schools are to be 
fepresentSd. There will be an exhibition of children’s 
work and auto-didaotic material. The headquarters 
of the Fellowship are at 11 Tavistock Square, London, 

‘ W.C.I. 
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Calendar of Discovery and Invention. 

July 31 , 1846 .—In 1840, Lord Armstrong, tluHi 
lawyer thirty years of age, in a, letter to tiie Jlfechaincs 
JMagazine, directed attention to the aiK'aidagt^ ot 
water under jiressure as a mcehanieal agent' and a 
reservoir ol power Six years later he (‘rioted a. 
crane on the quay at Newcastle winch was woi'IumI by 
water power, ancl on July 31, 1846, took out a jial'Cnt 
for an apparatus foi lilting, lowering and hauling,” 
This was the beginning of the jiresent oxteiuled lusc 
of hydraulic pressure tor cranes, capstans, lifts, gun 
machinery, and machine tools To develop his 
machinery, Armstiong m 1847 joined the small 
engineering firm of Donkin, Cruddas, Potter, and 
Lambert, of Elswick, and from this s])raug the world- 
famous engineering woi’ks on the Tyne. 

August I, 1774 —Oxygen was discovered inde- 
jiendently by Priestley and by Scheele, Priestley’s 
famous experiment with the red oxide of tnoreury 
being made on Aug 1, 1774. The new gas, thong]it. 
by Priestley to be common air clopriv^cd of its 
‘ phlogiston,’ was called by him ‘ dephlogist u'atiMl 
air,’ and it was Lavoisier who named it oxygon. 

August 3 , 1677 .—One of the earliest sciontific 
academies was that founded 111 Germany in 1652 
and on Aug. 3, 1677, given the title “ 8 aen Romani 
Imperil Academia Naturae Cunosorum ” by the 
Emperor Leopold I. The inauguration of this society 
was stimulated by the writings of Bacon, and it is 
known to-day as the “ Leopoldimsh-Carloinscho 
Deutsche Akademie der Naturforschor ” of Hallo. 

August 4 , 1877 .—Many inventors liave contrihutod 
to the imjprovement of internal combustion engines, 
but the greatest single improvement was that in ado 
just fifty years ago by the German engineer, Nicolas 
Otto (1832-1891), who on Aug. 4, 1877, took out. the 
German patent for the well-known four-stroke cy(*io 
of operations. Lenoir and Hugon had pioduccd'the 
first practical gas engines, and these had bec^n sup<'r- 
seded by the engine invented by Otto and lAUigon in 
1866. All these, however, were far inferior to thi^ 
new type of Otto, who mtroducod the plan of (*oni- 
pressing the explosive mixture in the working cylinder 
as proposed by Barnett in 1838. 

August 4 , 1894 .—The exploration of tlK‘ upptn* 
atmosphere by means of self-registering inst.rument s 
lifted by kites was initiated by Abbott fjauroue.c^ 
Rotch (1861-1912), whose first exponinonts won^ 
made on Aug. 4, 1894. Rotch was tho toiinder of 
the meteorological observatory at Blue Hill, Hyde 
Park, Mass,, 635 feet above sea-level 

August 5 , 1816 .—Among the pioneers of tho electric 
telegraph was Sir Francis Ronalds who, before the 
invention of the voltaic battery and the discoveries 
of Oersted, in 1816 laid down some miles of wire xn 
his garden at 26 Upper Mall, Hammersmith, and 
transmitted charges by means of friction niaclnnos. 
His offer of a demonstration led to the Admiralty 
official reply, dated August 5, 1816, “That telegraphs 
of any kmd are now totally unnecessary, and that no 
other than the one in use [the semaphore 1 will bo 
adopted.” 

August 6 , 1812 .—Regular steamboat trafiic in 
Europe began with Henry Bell’s Comet, launched on 
July 24, 1812, which began her trips on Aug. 6 . The 
Glasgow Herald of Aug 10 contained tho following 
paragraph : “ We understand that a beautiful and 
commodious boat has been just finished, constructed 
to go by wind, power and steam, for carrying passengers 
on the Clyde between Glasgow, Port Glasgow, Greonoek. 
Mid Gourock. On Thursday it arrived at tho 
Broomielaw in three hours and a half from Port 
Glasgow. ECS 
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Societies and Academies. 

London 

Optical Society, June 9.—T H. Harrison The use 
of photo-electric cells for the photometr^^ of electiic 
lamps. A description is given of apparatus and 
experiments designed for giving the highest accuracy 
and precision m the photometry, using photo-electric 
cells, of electric lamps Although the methods adopted 
are not novel, yet every care has been taken to 
obtain the highest sensitivity in the photo-electiic 
current measuring apparatus and to mamtam the 
lamps at a steady, accurately knovm voltage. It is 
claimed, therefore, that the results are useful in 
showing the maximum capabilities of photo-electric 
cells when used m the usual manner with a sensitive 
electrometer or electroscope Sources of error and 
their elimination and the computation of the accuracy 
of the results are discussed —R Kingslake An ex¬ 
perimental stud\^ of the best minimum wave-length 
for visual achromatism A special telescope is de¬ 
scribed, in which the chromatic aberration can be 
varied continuously without introducmg any other 
undesirable aberrations. By the aid of this apparatus, 
many determmations have been made as to the best 
tyiDe of achromatism for visual observations, in day¬ 
light, m artificial light, and on astronomical objects 
Several observers were employed to make settuigs, I 
and their opinions as to the most desirable type of 
achromatism are tabulated and compared In general 
it is found that a moderate amount of undercorrection 
IS required to give a truly colour-free image, that less 
imdercorrection is needed if the best definition is to 
be obtained, and that a slight overcorrection is desir¬ 
able for astronomical work—S. K Datta : On 
Brewster’s bands (Part ii.). The nature of the 
patterns obtained by the superposition of two systems 
of Haidmger's rings when the actual law of spacing 
of the rings is considered is discussed. 

Mineralogical Society, June 14.—A. F Hallimond : 
On the atomic volume relations in certain isomorphous 
series. For isomorphous salts of the eutropic elements 
potassium, rubidium, csesium, the differences caesium- 
potassium and rubidium-potassium stand in constant 
ratio, and the same ratio holds good for the free 
metals, though these are considerably larger than m 
the combined state , the constancy does not extend 
to the salts of ammonium or thallium. A modified 
'additive relation is indicated, the volumes of the 
metals when free and when combined bemg in the 
same ratio as the differences for the free metals and 
for the respective isomoiphous series. This woifid 
appear to be a distinctive character of each ‘ eutropic ’ j 
group of elements.—P. K. Ghosh • Petrology of the 
Bodmin Moor granite (eastern part), Cornwall. Three 
types of granite are mapped and described in detail. 
(1) an earlier coarse-gramed ‘ normal granite,’ followed 
by (2) a coarse-grained granite of Godaver type, and 
(3) a fine-grained granite. Various nunor intrusions 
connected with these are described, and also their 
^ altered facies. Several types of hornfelsed inclusions 
* of sedimentary rocks are distmguished —P. G. H. 
Boswell: On the distribution of purple zircon in 
British sedimentary rocks. The properties and be¬ 
haviour under radioactive treatment of purple zircon 
from sedimentary rocks are described The mmeral 
occurs at practically every horizon in British sediment¬ 
ary rocks. In the Carboniferous, Permian, Triassic^ 
and Aptian rocks it is especially abundant, and is there 
associated with numerous other mmerals apparently 
freshly derived from crystalline metamorphic rocks. 
—J. Drugman : On ^-quartz twins from Cornwall. 
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3 -quartz seems to be sufficiently differentiated from 
a- or low-temperature quartz for the two to be treated 
quite apart iiom each other. This is specially the 
case with the twm-laws one obseives in these In 
3 -quartz, twimiiiig with inclined axes is a very com¬ 
mon occurrence indeed, and examples are very 
abundant m the Cornish localities at Belowda Beacon, 
a china-clav pit near Belowda Beacon and Wheal 
Coates. Besides twimimg on (1011), Esterel twimimg, 
and twinning on (1122), three new laws are stated, 
namely, twinning on (3032), confirmed by a good 
Esterel specmien ; twinning on (2021) (and perhaps 
on the Zmnwald law) and fastly twimimg on (2132), 
also confirmed by an Esterel specimen This latter 
IS, however, probablv of extremely raie occurieiice 
—E. V. Holt and H.'^F Harwood : The beparatioii of 
manganese in rock analysis. The whole of the 
manganese can be completely precipitated with 
the alumma and ferric oxide. The solution after 
removal of silica is diluted to 400 e c , heated to 
boiling after the addition of ammonium chloride, and 
ammonia added to alkalinity. Bromine water is 
then run m very slowly from a tap fmmel, small 
additional cjuantities of ammonia being simultaneously 
added to keep the solution alkaline Wlien the addi¬ 
tion of the bromine is complete the liquid is boiled 
for one minute and then filtered The precipitate 
IS redissolved and the precifiitation repeaterl; in the 
combined filtrates lime and magnesia are determined 
by the usual methods The results are perfectly 
satisfactory up to a limit of 50 ingm MnO ; when 
more than that quantity is present, some lime and 
magnesia are liable to be carried down with the alumina 
precipitate, but such a case will practically never 
occur m rock analysis.—L J. Spencer : Corundum 
twins from Transvaal. Large twinned crystals of 
corrmdum, up to 6 inches across but only about an 
eighth of an inch thick, are abundant in pliunasite 
rock near Bandolier Kop, northern Transvaal The 
twin-plane is a face of the primary rhombohedroii 
and the twinned crystals have a form resembling 
arrow-heads. 

Royal Meteorological Society, June 15.—J. Edmund 
Clark, I D. Margary, and R. Marshall: Report on 
the phenological observations in the British Isles, 
December 1925 to November 1926. 373 sets of records 
were received, but observ^ers would be welcomed in the 
western halves of Ireland and Scotland, and all 
Scotland north of Inverness. The five weeks’ cold 
spell preceding Cliristmas 1925 retarded the first 
indications of the new season’s growth, but this was 
qmckly neutralised by warmth equally abnormal, 
culmmatmg m the closing week of winter and con- 
tmued on to Easter. In consequence flower, bird, 
and insect records were very early up to mid-April, 
notable being those of the arrival of cuckoo and 
swallow and flowering of hawthorn. Then everything 
I was retarded by a long spell of cold, worst about 
mid-May, mjurmg the fruit crop, particularly apples. 
Jime was cool and very dry and in many parts July 
brought a deluge. Field crops were helped by a dry 
suromer and fairly warm August, warm September 
and early October. Grain expectations failed of full 
realisation upon threshing. Destructive mid-October 
frosts damaged late potatoes and practically wiped 
out autumn colourmg. Many records were obtained 
of the return after this of swallows and housemartins, 
often lingermg all through November and in some 
cases into December.— G. C. Simpson : Past climate 
The paper discusses from the meteorological point of 
view the possible changes in climate which can be 
brought about by changes in the phy^sical condition of 
the earth’s surface—chiefly changes in the e^ctent and 



174 


NATURE 


[July 30, 1927 


dibtnbutioii of the land masses and changes m their 
height—imaccompanied by any variation in solar 
radiation The zonal distribution of temperature has 
not materially changed ; there must always have 
been a cold polar zone, a warm tropical zone, and an 
intermediate temperate zone, all very similar to those 
which exist to-day. Further, a detailed examination 
of the existing variations in mean amiual temperature 
along various circles of latitude leads to the con¬ 
clusion that no rearrangement of land and water could 
liave produced larger variations of mean annual tem¬ 
perature than are to be foimd in the northern hemi¬ 
sphere to-day. The ice sheet which covered north¬ 
west Europe durmg the last great ice-age could not 
have been caused by the elevation of Scandinavia 
The present conditions in tropical regions, where in 
the coldest parts the snow-lme is to-day more than 
5000 metres above sea-level, lead to the conclusion 
that ice could never reach sea-level within the tropics. 

Dublin 

Royal Irish Academy, June 27—H. Ryan and V 
Coyle : The hydrolysis of n-butyl nitrate. n--Butyl 
nitrate, formed by the action of nitric and sulphuric 
acids on n-butyl alcohol, reacted very slowly with cold 
aqueous or alcoholic potash With a warm solution of 
potash the ester was, unhke those of the polyhydric 
alcohols, readily converted mto butyl alcohol and potas¬ 
sium nitrate. In addition to these bodies, potassium 
nitrite and a resm were formed. Alcoholic ammonia 
had little action on the nitrate, but in the presence of 
sulphuretted hydrogen, butyl alcohol was formed 
very readily.—H. Ryan, J. Keane, and J. C. McGahon. 
On'3-mtrodiphenylene oxide. Two monomtro deriva¬ 
tives of diphenylene oxide are known. One of these 
melts at 182° C. and the other at 110° C , and each 
m turn has been assumed to be 3-nitrodiphenylene 
oxide. It is now shown that the latter body is a 
new monomtro-diphenylene oxide meltmg at 141° C , 
which is obtained by diazotisation of 2-ammo- 
4-nitrodiphenyl ether, followed by elimination of 
nitrogen with formation of the diphenylene oxide 
grouping —Joseph Doyle and Phyllis Clinch . Seasonal 
changes m comfer leaves, with special reference to 
enzymes and starch formation. The absence of starch 
from evergreen leaves in wunter is largely due to an 
mtemal change which necessitates, irrespective of 
temperature, a great increase m sugar concentration 
before starch synthesis begins. This has to be re¬ 
lated to corresponding changes m the carbohydrate 
enzymes. Although mvertase is always present, 
maltase, dextrmase, and amylase may be absent or 
much less active in winter. Starch may develop m 
the absence of maltase and dextrmase ; and, m some 
cases, independently of assimilation, light may be 
necessary for "Its formation in winter. Osmic acid 
staining substances are very plentiful, but they are 
not fat, which is sparmgly present if at all. Lipase is 
not detectable at any season, 

PiVBIS. 

Academy of Sciences, June 20.—G. Andre and E. 
Demoussy • The distribution of potassium and 
senium ^ in plants From the experimental facts 
given, it follows that the distribution of potassium 
and sodium, considering only the soluble form^, is 
dependent on diffusion Durmg the growth of the 
plant the most mobile element, the potassium, travels 
farthest from the mixed solution. After the period 
of growth the ratio potassium/sodium tends to fall.— 
P, Viala and P. Marsais : A new disease of grapes 
" ;(scleriasis), due to Bordaria nvicokt. Details of mode 
of growth and effects of this fungus are given, which 
. .at h confined to Bessarabia. —^Fierre Bazy : 


Remarks on the note by M. Raymond Hamet. A 
protest against the conclusion that ni cases of syncope 
mider chloioform or other anaesthetics the injection 
of adrenaline may be harmful. The author coii- 
tends that the value of the adrenaline injection in 
such cases is w^ell proved — Riquier The general 
integration of the partial differential equation 
s=} (a:, y, z, p, q) —Charles Camichel The vortices 
provoked by an obstacle immersed in a flowing li(|uid. 
A resume of experiments made by the author in 
collaboration with Dupin, Escande, and Teissio bo her 
—Am© Pictet and H. Vogel : The synthesis of 
maltose —Ren© Maire and Paul d© Peyerimhoff 
The discovery of P^nus tngra in the north of Africa 
This pine has not hitherto been met wnth in Africa. 
The age and position of the trees exclude the jiossi- 
bihty of introduction from Europe during Frond) 
occupation —Chailes Fabry was elected a member f)t* 
the section of general physics in succession to the 
late Daniel Berthelot, and Alexis Carrel a corres*- 
pondant for the section of medicine and surgery. - 
Otakar Boruvka • The projective geometry of the 
analytical correspondences between two planes. 
Gaston Julia- Remarks on the singular right hiu^s 
of congriieiiees. — J. Hjelmslev The invariants of 
integral series —Andre Roussel : An intermodiai»e 
method of the calculus of variations.—Ch Polya : 
Integra] functions with lacunar series —Gr. Fichten- 
holz . Suites of analytical functions — Biernacki: 
The displacement of the zeros of integral functions 
by their derivation.—Kiveliovitch • The periodic orbits 
of the problem of three bodies wuth imjiacts of 
two bodies.—P. Fatou • The movement of the nodes 
of certain orbits.—Emile Belot: The origin and 
values of the eccentricities of the orbits according to 
the dualist cosmogony —L. Rosenfeld : The magneti(i 
electron and wave mechanics—V Posejpal^: 
yield of fluorescence of the K level for the linos. 
—R. Descamps . The natural rotatory disporsioiq in 
the range of the ultra-violet spectrum, of lour 
aqueous solutions of tartaric acid ;ij;-Beauvais and 
Mesny : An arrangement of the Faraday cagi^ for 
radio-telegraphy.—Mile St. Maracmeanu : Hoseaircln^s 
on the radioactivity of matter after long oxposuro <^o 
solar radiation, tn a previous communicatjon it^ 
has been shown that a leaden roof, wliicli had Ikhmi 
exposed for a long period to solar radiation, sluiwcd 
distinct radioactivity. That this lead was not origin¬ 
ally radioactive has now^ been proved by cutting 
out a piece of the lead (2 mm thick) and exammmg 
it in the laboratory. Only the exposed face w^as 
found to be active, the radioactivity on the under 
side being ml. The possibility that the radioactivity 
found was due to radioactive dex^osits from the 
atmosphere was disproved. Zinc anil copx)or from th(^ 
same roof also showed radioactivity, but less than the 
I lead.—H Deslandres . Remarks on the ju'oeoding 
communication. The importance of those i-osul is is 
emphasised and the necessity for additional rest^Jirch 
indicated. The facts at present known would appc^jir 
to be best explained as being due to a six^ial ac4-ion 
of the sunlight.—H. Jedrzejowski - The cliargo of i ho 
a-rays emitted per second by 1 gram of radium. 
The method used was based on that of Kuihorfoi'd 
and Geiger ; with some additional reiinomenis. TIk^ 
charge emitted by 1 gm. of radium was found to 1 
33*4 electrostatic units per second, corresponding to^ 
the number of a-particles iV =3-50 x This is if. 
good agreement with recent results of H, (hngiu' and 
A. Werner, of J. Thibaud and of L. Moitnor, but is 
appreciably lower than the 3-72x10^^ found by. 
V. F. Hess and R. W. Lawson—A. Andant and F. * 
Rousseau: The photolysis of hydrocyanic acid by' 
the total radiations ancl by the filtered radiations df 
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the mercury arc The data given show that photolysis 
by ultra-violet light is hmdered by the presence of 
radiations of longei wave-len.gth —Eugene Cornec 
and Joseph Dickely * Studies on sodium perchlorate 
—Victor t 3mbard : The permeability of iron and of 
platinum to hydrogen The permeability of iron to 
hydrogen at a given temperature is proportional to 
the square root of the piessure. At constant pressure 
and var^ung temperature, the permeabihty of iron and 
l^latmum to hydrogen, like that of nickel, is of the 
form d = a* (a," constant; t, temperature).—Amand 
Valeur and Paul Gailhot: The passage from trimethyl- 
arsine to cacodylic acid. Tnmethylarsme is con¬ 
verted into the dicMoride by the direct action of 
chlorme; at 180 ° C. this gives methyl chloride and 
cacodyl chloride, and the latter is quantitatively 
oxidised to cacodylic acid by means of hydrogen 
peroxide.—Charles Prevost : An imexpected reaction 
ot the di-isocrotyl dibromides —^]Marcel Bouis • The 
addition of hydrobromic acid to the allene hydro¬ 
carbons.—Paul Gaubert. Hehcoidal building up in 
crystals.—Louis Barrabe . The Jurassic and Creta¬ 
ceous sedimentary senes of the western coast of 
Madagascar, between Manambolo and Manambao.— 
F. Blondel. The recent volcanic action m the south¬ 
east of Indo-China The magnitude ot the volcanic 
area is remarkable, but owmg to the deep changes in 
the basalts and the absence of sedimentary strata, 
the exact date of the eruptions cannot be determmed 
with accuracy.—J. MacLaughlin • Measurements on 
the large ions at Pans.—Ch. Maurain : Magnetic 
measurements m Alsace and Lorraine —Henri Coupin : 
The carbon nutrition of Pemcilhiim glaucum by 
means of various organic compounds of the fatty 
senes Out of 47 organic substances added to an 
inorganic culture medium, Penicillium can use carbon 
from 22 of them, mcluding ethyl alcohol, glycerol 
(but not glycol), sugars, malic and succmic acids — 
Denis Bach : The nitrogen nutrition of the Mucormese. 
The assimilation of the nitric ion.—Kobert Lami: 
The influence of a peptone on the germination of 
some Vanda.—Jean Bathellier . The fungus cultures 
made by the Indo - Chmese ants — Ch. ^ Brioux 
and J. Pien : The lime requuements of acid soils. 
The slow reappearance of acidity after saturation 
with lime.—Jacques Pellegrm: The barbel of 
Morocco.—H, Joyet-Lavergne : The relations between j 
glutathione and the chondriome. Some results j 
obtained by the use of sodium mtroprusside as a 
histologicarreagent for glutathione.—Philippe Fabre ; 
The shunt shock on the gastrocnemius of the frog.— 
Joseph Thomas : Injections of cancerous autolysates 
111 the treatment of cancer.—Marcel Duval and P. 
Portier : The total carbon dioxide content of the 
blood of freshwater invertebrates and marme in¬ 
vertebrates. The blood of freshwater invertebrates 
IS richer in carbon dioxide than that of marine 
invertebrates. No reason can be assigned for this 
difference.—R. Fosse and A. Hieulle : The identifi¬ 
cation of allantoic acid in the leaves of Acer pseudo- 
platanus. —Cardot, J, Regnier, D Santenoise mid 
P. Vare : The variations of the cortical excitability, 
111 relation with the piieumogastnc excitability, the 
thyroid apparatus and the muscular activity,— 
Simonnet and G. Tanret: The h5q)oglycaemic pro¬ 
perties of galegine sulphate.—J. Cantacuzene and 
O. Bonciu : The agglutmability aecjuired on contact 
of scarlatma filtrates by bacteria heated to 60 ° C.— 
X. Chahovitch and MUe. Vichnjitch : Tlie energy 
metabolism in the course of expermiental tuberculosis. 

Rome. 

Royal National Academy of the Lincei, April 24 . 

L. Tonelli: A property of integrable functions.— 
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G. Armellini . Selective absorption of the teirestrial 
atmosphere and the effective and apparent stellar 
temperature The effect produced on the spectrmn 
of a star bj'- the selective absorption of the earth's 
atmosphere "is to render the distribution of energy m 
the stellar spectrum such as would be obtained fiom 
the radiation of a black body at a temperatiue different 
from, and lower than, the effective temperature of the 
star- The difference between the two temperatures is 
proportional to the selective atmospheric constant 
and to the square of the effective temperature.—^A. 
Lo Surdo The electric current filtered tlirough a 
saturated thermionic valve If a saturated thermionic 
valve is inserted m a circuit with the object of 
filtering the current due to a pulsating electromotive 
force, the pulsations of the current are greatly 
attenuated but cannot be entirely eliminated— L 
Rolla and G. Piccardi. Electro-afiSnity potential of 
molybdic anliydride Measurements made by the 
flame method give the value 2*73 volts for the 
electromc affinity potential of molybdic anhydride 
rendered free from bases by sublimation. This result 
is calculated on the assumption that, at the flame 
temperature employed, namely, about 1970 ° absolute, 
the anhydride undergoes no appreciable dissociation. 
—S Franchi Geology of the northern Appennines.— 
R. Calapso : A transformation of the rectilinear 
congruences W .—S Cherubino * The surface integrals 
of quadratic differential forms —S Bernstein • New 
demonstration of an inequality relating to trigono¬ 
metrical pohmomials —O Onicescu : Geodetic dis¬ 
placement, stability, and Whittaker’s problem.—A. 
Rosenblatt: Kutta-Joukowski’s theorem.—E. Fermi 
and F. Rasetti. Measurement of the ratio h j k by 
means of the anomalous dispersion of thallium —U. 
Sborgi: Anodic behaviom of metals in non-aqueous 
solutions. Comparison of the results obtained on 
electrolysing sodium and ammonium chlorides, and 
ammonium nitrate in aqueous and in ethyl alcoholic 
solutions indicates that, to a large extent, the anodic 
behaviour of metals is similar in aqueous and non- 
aqueous solutions.—G- Malquori: The systems 
AICI3—HCI—H2O, KCl—HCl—H2O, and KNO3— 
HNO3—-H2O at 25 ° (ill.). The solubilities of aluminium 
and potassium chlorides in water are diminished by the 
presence of hydrochloric acid. On the other hand, 
potassium nitrate is increased in solubility by addition 
of mtric acid to the aqueous solution ; alumniium 
nitrate, however, follows the general rule.—C. Fon¬ 
tana: Identity of the crystalline structures of Fe^S^ 
and FeS. The results of X-ray analysis show that the 
mteraction of magnetite and hydrogen sulphide imder 
the ordmary pressure at 1000° is expressed by the 
equation: 

FegOg . FeO -f4H2S —^ 3 FeS +S +4H2O. 

The sulphur does not occupy a fixed, characteristic 
position in the crystal lattice, and the existence in the 
product of the reaction of the compound FegSi as a 
chemical individual cannot be regarded as proved ~y 
A. Ferrari: Crystallme structure of iodine. Investi¬ 
gation by Laue’s method, m conjimction with the 
rotating crystal method, shows that iodine exhibits 
a rhombic lattice, the elementary cell of which con¬ 
sists of an orthogonal parallelepiped containmg eight 
atoms and having the dimensions u = 4*760 All.; 
5 = 7*164 A.U.; and c = 9*783 A.IJ.—D. Bigiavi. 
Action of peracetic acid on the acetyl derivatives of 
aromatic amines. The action of peracetic acid on 
aromatic amines yields the corresponding nitro¬ 
compounds, together with the azoxy-compounds, but 
similar treatment of the acetyl derivatives of the 
ammes gives the nitro-compoimds alone.—G, Natta : 
Crystalline structure of the chlorides of tervalent 
metals (1,). Chromic chloride. This salt crystallises 



176 


NATURE 


[July 30, 1927 


ill the rhombohedric system and probably in the 
holohedral class, its- elementary cell containing one 
molecule of CrCl^ and having the side a =4-42 A.U. 
and the axial ratio c : a = l 29-1 30. The calculated 
density is 2 71 —C. Perrier : Two recent notes by 
Philibert. The apparent biaxiality which may occur 
Vvith Iceland spar w^hen observed with the help of 
-Federow's plate does not detract from the value of 
this plate when the segments are properly mounted. 
-—D Cattaneo : Ultramicroscopy of the crystalline 
lens (i.). The ultramicroscopic character of the 
normal crystalline lens. Ultramicroscopic investiga¬ 
tion confirms Bottazzi’s view that the protoplasm of 
the crystalline lens consists essentially of optically 
homogeneous material, but shows also that the 
crystalline fibres may contam a phase differing 
optically from such homogeneous material. 


Official Publications Received. 

British 

Aeronautical Reseaicli Cornmittpe. Repoits and Memoranda No 
1076 Comparison of Aialanta and Model aea Worthiness and Fore and 
Alt Angle. By the Stafts of the Marine An craft Experimental Establisli- 
iiient, Felixstowe, and the William Fronde National Tank, National 
Physical J.aboratorv (S. 33 ) Pp 9-{-6 plates (London. H M 
Stationery Office ) Is net 

Royal College of Surgeons of England Annual Report on the 
Museum, the Conservator. Pp 2S. (London ) 

Annual Rpport of the Imperial Institute of Veterinary Research, 
Mukte&ar, for the Year ending 31st March 1926. Pp. 18 (Calcutta 
Government of India Central Publication Branch ) 8 annas , lOd 

Report of the Director-Geneial of Public Health, New South Wales, 
gr the Year 1925 Pp (Sjdney, N.S.W.: Allred James Kent ) 

Scientific and Industrial Research Council of Alberta Report No. 
18 The Bituminous Sands of Alberta Part 1. Occurrence, Studied 
with respect to Commercial Development. By K. A Clark and S M. 
Blair Pp 74-1-7 plates. (Edmonton, Alba . W. D. McLean ) 

Trmidad and Tobago Administration Report of the Conservator of 
Forests for the Yeai 1926 Pp. 19 (Trinidad, B.WL Government 
Printing Office, Port-ot-Spam) 

Depaitmerit ot Scientific and Industrial Research Report of the 
Fuel Research Bcaid for the Year 192b, \Mth Report of tlie Director of 
Fuel Research. Pp vi-1-62 (London . H.M, Stationeiy Ottrce ) Is. 3d. 
net. 

Air Ministry jMeteoioIugieal Office International Meteorological 
Organization Commissions lor Terrestrial Magnetism and Atmospheric 
Electricity and loi the Reseau Mondial. Reports of the Meeting.s in 
Zurich, September 1926 (MO. 296 ) Published by the Authoiity of 
the Meteorological Committee Pp, 34. 9(1 net International Meteoro¬ 
logical Organization Commission for Synoptic Weather Information 
(formerly Commission for Weather Telegraphy) Report of the Sixth 
Meeting, Zurich, September 9-16, 1926, (M O 293 ) Published by the 
Authority of the Meteorological Committee. Pp 105. 2s. net (London * 
H.M Stationery Offl.ce) 

Mines Department Publications of the Safety m Mines Research 
Bomrd. Vol. 1, 1923, 1924 and 1925 Reports and Papers relating to 
Research into Coal Dust, Firedamp and other Sources ot Danger in Coal 
Mines, Subject Index Pp. xm. (London: H.M, Stationery Office) 


Report of the National Research Council for the Y’ear July 1, 1925- 
Jime 30, 192b Pp iv-}-106. (Washington, D.C . Government Printing 
Office) 

Coraeli University Agricultural Experiment Station. Bulletin 458: 

Climate of Long Island; its Relation to Forests, Crops and Man 
By Norman Taylor, Pp. 20. Memoir 100. A Study of Pogoniria 
Varieties. By Austin W. W. Sand. Pp. 159-f 3 plates. Memoir 105. 

Mantifacfcure of Cheddar Clieese from Milk pasteurized bv the 
Holder Method. By Walter V. Price. Pp. 36. (Ithaca, N Y.) 

Department of the Interior, Bureau of Education. Bulletin, 1927 
No. 4 Bibliography of certain Aspects of Rural Education. (From 
January 1,1920, to September 1,1926.) Pp. viu-f 66. (Washington. D.G 
Government Printing Office). 5 cents. 

Bulletm of the National Research Council. No. 58: Handbook o‘ 
Scientific and Technical Societies and Institutions of the United States 
Md Canada, American Section compiled by Clarence J. West and Callw 
Research Information ^rvice, National Research Council 
United Stoes; Canadian Section compiled by National Research Council 
OauMa. Pp. 304, (Washington, D.C * National Academy of Sciences. 
3 dollars. 

Reprint and Circular Series of the National Research Council. No. 76 
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British Woodlands. 

HE. seventh Annual Eeport of the Forestry 
Commissioners ^ recently^ issued summarises 
the work which has been accompHshed in Great 
Britam up to Sept. 30, 1926. Interestmg data 
are given of a census of the woodlands of Britain 
undertaken with commendable persistence by the 
Commissioners. This census has shown that the 
existmg woods amount to 2,958,630 acres, less than 
haK of which can be considered productive The 
latter fact appears to have come as a surprise to 
the Commissioners. The few experts having a 
knowledge of the forestry conditions of Great 
Britain could have foretold the result with con¬ 
siderable certainty, and probably not a few of the 
proprietors also, in the absence of any expert know¬ 
ledge to guide them 

It was common knowledge that considerable 
areas were maintained as game coverts, questions 
of their value for timber production being entirely 
subordinated to the premier object. The late Sir 
William Schhch often directed attention to this 
fact during the forty years he advocated an 
afforestation campaign m Britam. The heavy 
fellings made in the utilisable coniferous areas 
during the War have admittedly intensified the 
need for an afforestation programme, but have 
scarcely changed it. The question still remains one 
upon which the Government and public, but chiefly 
the latter, must definitely make up their minds. 
The problem is a pressing one, but the costs of 
afforestating the several million acres which the 
experts are unammous in admitting can he made 
more productive under trees will be very much 
higher than would have been the case had the work 
been done before the War. The present sanctioned 
programme comes to an end m 1929, and the 
Commissioners, in the report under review, express 
anxiety as to the continuance of the work and 
advise that it should be carried out on an enhanced 
scale. The report, in fact, is far more than a mere 
enumeration of the work of the year. It is more 
concerned with placing before its readers the work 
achieved to date and the lines upon which, in the 
view of the Commissioners, the next ten-year 
programme should be drawn. 

The arguments for and against the enhancement 
of the afforestation programme are weighty; for 
the true interests of the country, economic and 
otherwise, support the plea of the Commissioners 
for an enhanced programme. Those against are 

* Forestry Commission. Seventh Annti^ Report of the Forestry Com¬ 
missioners, Year endmg September SOth, 1926. Pp. 45. (hondbn; 
TT M. Statfonerv Offiee 19271 Is. net. 
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cbiefly concerned with the great expense involved, 
and the added factor that an experienced forest 
service has yet to be built up. After the "wars of 
a century ago, prices remained high for a consider¬ 
able period and gradually dropped. It may be 
hoped that the future, how distant none would dare 
to say, will see a similar reduction. This would 
mean that plantations now being made at £5 :165. 
to £7: 105 . an acre might cost only half the amount. 
The cost of buildings, etc , for small-holdings would 
likewise be reduced; and so forth throughout all 
the various branches of forest work. Up to Sept. 30, 
1926,186 small-holdings (the average cost of 63 new 
buildings during 1926 was £623 apiece) had been 
completed. It is hoped that 750 small-holdings 
will be completed or in.process of establishment 
(the hmit in sanctioned cost is £800 apiece) by the 
end of 1929. It is stated that their number could 
be increased to 3000 or 4000 in the next ten-year 
period. The Commissioners admit that they have 
only had two and a hah years’ experience of this 
form of rural settlement. Experts in Great 
Britain disagree as to whether such a form of 
settlement is practicable. It is a common method 
in France ; but small-holders there work 10 hours 
a day as a minimum during the spring and 
summer and are far thriftier than our people 
The cost of ' planting ’ is shown in a curious way 
in the Beport. All expenses during the first year 
of formation, including weeding, are termed the 
cost of * planting.’ If 50 per cent, of the plants 
fail and have to be replaced, this operation is 
shown under ‘ establishment ’ of the plantation. 
Presumably if the whole of the trees under ^ plant¬ 
ing ’ failed, the replanting of the plantation would 
be shown under ‘ establishment,’ a somewhat 
complex puzzle to set the forest officer m charge, 
say, fifty years hence. The Report shows (Table 
E 5) that during the seven years £132,767 were 
spent on planting and £35,061 on ‘ beating up,’ 
Ue. replacing failures in the plantations. This 
amounts to something more than 25 per cent, 
failures in the first plantings. For 1926 the figures 
are £28,621 and £13,071, slightly less than 50 per 
cent, failures. ]!j7o private proprietor could afiord 
to plant if ‘ heating up ’ on tto scale had to be 
faced. It is scarcely a Justification for speeding 
up the planting campaign during the next ten 
years, which is so warmly advocated in the Report. 

That much good work has been accomplished by 
the hard-working officers of the young service under 
the Fbr^try Commissioners is undeniable. That 
experience can only come with increased know¬ 
ledge and practice is eq[ually undeniable. 
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Modern Alchemy. 

AtomzertTummerung: Verwandhing der BlennenM 
dutch Bestrahlung mit o~TeMchen, Von Eans 
Petters.son und Gerhard Kirsch. Pp. viii + 
247. (Leipzig: Akadomisclio VorlagsgeBclLschaft 
m.b.H,1926.) n p. 

HE artificial disruption of many of the 
chemical elements can be regarded as a 
direct outcome of the study by Geiger and Marsden 
of the scattering of a-particles by matter, and the 
formulation, in 1911, of the nuclear theory of the 
atom by Sir Ernest Rutherford. Theoretical work ^ 
of Darwin on collisions of a-particles with the 
nuclei of atoms was supplemented by the experi¬ 
mental work of Marsden and Lantsberry, who 
discovered the production of H-rays in hydrogen 
when a-particles collide with the nuclei of hydrogen 
atoms. The later development of this work by Sir 
Ernest Rutherford revealed the production of 
H-rays when nitrogen is bombarded by a-particles, 
and in this we have the first instance of the artificial 
disintegration of an element by a-rays. 

Since 1919, the subject has been actively pursued 
by Rutherford and Chadwick in the Cavendish 
Laboratory at Cambridge, and the ejection of 
H-particles from the nuclei of many of the lighter 
elements has been established, the effects being 
most marked for elements of odd atomic number. 
Unfortunately, experiments of this nature require 
the use of appreciable quantities of radium, and 
this undoubtedly accounts for the fact that so 
fascinating a study lias not been taken up in many 
more laboratories. In 1922, however, tlu^ authors 
of the present monograph coranieneed work on 
similar lines at the Vienna Radium Institute, which, 
smee it was opened m 1910, has been an active 
centre of radioactive research, and possesses ideal 
facilities for such work. During the last five years 
these workers have gathered together a band of 
enthusiastic researchers, who have made valuable 
contributions to the subject under consideration. 

As a result of the investigations carried out at 
Cambridge and Vienna, our knowledge of the 
effects of a-bombardment of the olenionts has 
reached a state which justifies the appearance of a 
monograph of the type under review. In writing 
it, the authors’ aim was to arouse the interest of 
physicists in this fascinating branch of resSrch, 
and to stimulate others to take an active jpart^Jpi 
its development. But, alas, the lack of stf^ 
radioactive preparations is a real difficulty. To 
those who are more fortunately placed in this 
respect, however, the book will bo found of great 




August 6 , 1927 ] 


NATURE 


179 


value in making readily accessible not only tbe 
experimental methods and results, but also their 
interpretation. The number of substances so far 
investigated is relatively small, and the methods 
of attack used at Cambridge differ in many respects 
from those used at Vienna. In consequence, the 
results obtamed in the two laboratories are not 
always directly comparable, and in some respects 
show lack of agreement. ISTevertheless, the authors 
have endeavoured to be impartial m their treat¬ 
ment, and science owes them a debt of gratitude for 
Xiresenting such an excellent review of the subject. 

In the opening chapter the question of trans¬ 
mutation m general is treated historically, and the 
‘'authors wisely refram from a discussion of recent 
claims in this field. We are then introduced to the 
main properties of a- and H-rays, and pass in 
review the relevant theory and the experiments 
carried out to test the validity of the nuclear theory 
bf the atom. Chapter iii. deals with the earlier 
experiments on atomic disruption carried out at 
Cambridge and Vienna, and discusses the results of 
investigations on the o-particles of long range 
emitted by the U-products of radium and thorium. 
By the introduction of the method of observation 
of the atomic fragments in a direction perpendicular 
to that of the bombarding a-particles, it became 
possible to count scintillations much nearer the 
source of disruption, for both the number and range 
of the scattered ^-particles are greatly reduced in 
this way. This method has been successfully 
applied both at Cambridge and Vienna, and the 
various results are given in the same chapter. The 
results of observations in the backward direction 
by the ' retrograde ’ method are also described 
This method has been extensively used at Vienna 
and permits of a still closer approach of the counting 
screen to the material under examination. The 
more recent investigations on collisions with the 
nuclei of atoms are reviewed in Chapter iv. 

Smce the intensity of the scmtillations produced 
by a-particles falls off considerably near the end 
of the range and the brightness of H-scintiUations 
is much less than that of scintillations due to 
normal a-particles, the correct allocation of feeble 
scintillations is often a matter of difficulty. 
Pettersson and his co-workers have developed the 
technique of identification by direct comparison 
of a- and H-scintiUations, and this is described in 
Chapter v., where an interesting account of the 
photographic action and absorption of H-particles 
is also given. This chapter also contains a descrip¬ 
tion of Stetter’s ingenious adaptation of the mass- 
spectrograph, by means of which the value e/m = 
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9560 liz 300 was found for the H-particles from 
paraffin wax. Chapter vi. is devoted to the various 
unsuccessful attempts which have been made from 
time to time to influence the rate of decay of 
radioactive substances, whilst the foilowmg chapter 
deals with various theoretical considerations on 
such topics as nuclear collisions and the size of the 
nucleus. For an}' one contemplating work on the 
subjects of this volume, Chapter viu. is a veritable 
mine of useful information It contams most 
valuable details on the preparation of sources 
of radiation, the apphcation of the scintillation 
method, the optical devices used in work on dis¬ 
ruption, the preparation and calibration of absorp¬ 
tion screens, and other matters of technique. The 
book closes with an interesting chronological review, 
of the work on atomic disruption, and a complete 
list of the relevant references to the hterature. 

From the results of the Vienna workers, the 
phenomenon of disruption by a-particles would 
appear to be of much more general applicability 
than the Cambridge results indicate. Moreover, 
whereas the latter school finds that disruption is 
not effected by a-particles of smaller range than 
about 4-9 cm., the former claims to have obtained 
positive results with a-particles of range less than 
4 cm. (e.g. with polonium). The yield of H-particles 
found in Vienna is also considerably greater than 
that found at Cambridge. Such discrepancies do 
not appear surprising when we consider the great 
strain associated with the counting of such feeble 
scintillations as those produced by H-particles, so 
clearly revealed on p. 225 of the book tmder review. 

It is unfortunate that observations have usually 
been made on the side of the scintillation screen 
remote from the zinc sulphide surface, as this must 
mvolve a distinct diminution in the brightness 
of the flashes, and render counting more difficult 
and less certain. Naturally, both schools have 
great faith in their own results, and whilst Kirseh 
and Pettersson have obtained evidence that the 
observed differences are attributable to the 
different optical arrangements used, Chadwick has 
directed attention to the difficulty of ensuring the 
absence of scattered a-particles of low velocity in 
experiments at short range. In our opinion, the 
position of the Viennese workers has been greatly 
strengthened By their more recent confirmatory 
evidence obtained by other methods, and it is to 
be hoped that before the appearance of a second 
edition of this valuable book the existing discrep¬ 
ancies will have been satisfactorily removed, and 
the main features of this fascinating subject firmly 
established. B. W. L. 
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The Breeding and Rearing of Farm 
Animals. 

Breeding and Improvement of Farm Animals By 
Prof, Victor Artliur Rice. (McGraw-Hill Publica¬ 
tions in the Agricultural and Botanical Sciences.) 
Pp. xiv -f 362 (Hew York . McGraw-Hill Book 
Co , Inc.; London: McGraw-Hill Publishing 
Co.j Ltd.j 1926.) 175. 6d net. 

T is becoming more and more realised that it is 
a matter of primary importance to the stock- 
breeding industry to possess an understandmg of 
the processes of reproduction and development. 
Of our existing knowledge of this subject in its 
relation to the breeding of farm animals, some was 
acquired long since by direct practical experience 
and has been handed down for countless genera¬ 
tions. It foHows that such knowledge, although 
generally sound—for otherwise it could scarcely 
have stood the test of time—^was necessarily 
limited and uncorrelated, for it existed without 
reference to scientific system and is not founded 
on scientific principles. In recent years, however, 
a great deal of attention has been paid to the science 
of breeding, and although it camiot be said that 
research methods have led as yet to any spectacular 
developments of economic importance, nevertheless 
a great number of observations have been made and 
deductions arrived at which in the aggregate are 
already having an important effect upon practice. 

The present volume has been written as a text¬ 
book on the breeding and rearing of farm animals. 
While it is in many respects severely practical, 
the author has succeeded in giving it a definite 
scientific bias, and much of the recently acquired 
knowledge which has been won by physiological 
and ^netic investigation is duly included. More¬ 
over, by giving a connected account of the different 
departments of the subject, the author points the 
way to further progr^ in the improvement of the 
various classes of stock. 

The opening chapter, among other matters, deals 
with the derivation and history- of the domestic 
animals, and the author, in common with other 
writers, takes the view that most of the species 
have had a mnltiple origin, but Prof. EwarUs 
extended researches on this subject are not alluded 
to. Chapter ii is on the physical basis of inherit¬ 
ance, and the chromosome theory is adequately 
described. Here the author definitely identifies 
the genes or factors with the ‘ beads ’ which com¬ 
prise the chromosomes. In a later chapter he goes 
even further and suggests that the genes are either 
proteins or enzymes (or both), merely making the 
Ho. 3014, VoL. 120] 


reservation that “it is not known ” which of the 
alternatives is true. Such a statement is much too 
crude for a scientific text-book, and we fail to see 
what advantage is gained, in the present state of 
knowledge, for any theory of heredity by identify¬ 
ing the mechanisms of transmission with definite 
chemical compounds or agencies. 

The third and fourth chapters contain useful 
descriptions of the male and female genital organs, 
and the processes which occur in them, but the 
almost complete absence of any account of the 
oestrous cycle is a strange omission in a text-book 
on animal breeding. Such information as is given 
is confused and contradictory. Thus, the author 
quotes Wilhams as saying that “ if a cow is bred 
durmg a heat period and does not conceive she will 
subsequently menstruate, while if she does con¬ 
ceive she wull not menstruate ” Here Williams’s 
reference to ' menstruation ’ w^as clearly intended 
to refer to the sanguineous discharge which some¬ 
times takes place shortly after oestrus and really 
represents the termination of the preceding 
oestrous cycle. Prof. Rice, however, in the very 
next sentence proceeds to state that “ the menstrual 
period lasts for about 24 to 48 hours in cattle,” etc , 
and that “ this is a most important season, because 
it is apparently only during this time . , . that a 
mare, cow, ewe, or sow can be successfully im¬ 
pregnated.” The use of the term ‘ menstruation ’ 
as synoiiymous with oestrus is quite unjustific^d 

In the next chai)ter, on fertility, tluun is some 
further allusion to the oestrous periods (p 54), l)ut 
the distmction between the monmstrous and poly- 
oestrous conditions is not drawn and tlioro is no 
reference whatever to the short (dioestrous) cycle 
either in pigs or sheep. This is also omitted in the 
summary of the “ Chronological Order of Repro¬ 
ductive Processes ” (p. 47), where we find a further 
confused statement as to menstruation (in cattle). 
Again, it is not correct to describe the absorption of 
the corpus luteum as occurring at a later stage of the 
cycle than “nutrition of young.” It is a mistake 
also to describe the vasa deferentia as the homo- 
logues of the Fallopian tubes, as these have a 
different origin in embryonic development. There 
is an interesting description of the American work 
on the vitality of the ova and the spermatozoa, but 
no account is given of Hammond’s more extended 
investigations published in 1925, and the author j 
does not appear to realise the practical possibilities'^ 
of transmitting semen from a distance or the 
importance of what has actually been accomplished. 

The succeeding chapters on sterility and repro¬ 
ductive efficiency deal with many matters of 
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practical importance besides pointing the way to I 
further lines of work. It is interesting to note that \ 
.some of these (for example, the question of the time 
of ovulation in the mare) have already been taken 
up. The sections dealing with parturition, genetic 
problems, grading, inbreeding, etc , are also full of 
interest, and the analysis of the show-yard records 
of the leading animals of diherent breeds contains 
much information which is not otherwise readily 
accessible. The chapter upon the development 
of farm animals includes many useful hints as 
to management and feeding. The last chapter, 
entitled “ Fitting for Sale and Selling,’' is entirely 
practical, and directs attention to sundry matters of 
importance to every breeder who would market his 
products successful^ 

The book is well illustrated, many of the figures 
being photographs of outstanding specimens of 
farm animals. There are appendices on biometry 
and inheritance m horses, cattle, etc., besides a list 
of Pedigree Register Associations and a bibliography 
of references. In the second edition, which ought 
soon to be called for, these should be made more 
complete and the results of the latest researches 
incorporated. F. H. A. Marshall. 


The Mathematics of Intelligence. 

The Abilities of Man . theii Nature and Measure- 
meiit. By Prof. C. Spearman. Pp. viii+416 
■fxxxiii. (London. Macmillan and Co, Ltd, 
1927 ) 105 net. 

ROF SPEARMAN’S new book, embracing 
his researches for some years past, is an 
exceedingly difficult book to review, and this for 
more than one reason In the first place it is 
distinctly written for the layman, and he is 
expected to take many things on faith He has 
to trust Prof. Spearman’s mathematics and still 
more Prof Spearman’s arithmetic. Now we can 
scarcely call upon the author of a popular book of 
this nature to justify either arithmetically or 
mathematically all his statements, but we do 
think that wuthout overcrowdmg his pages he 
might have given us more of the numerical data 
on which his conclusions are based, so that we 
could test their adequacy without an immense 
amount of labour. This point is all the more to 
be emphasised because Prof. Spearman claims to 
have made by his investigations a “ Copernican 
revolution in point of view.” He tells us that he 
has ‘'not — as all others — set out from an ill- 
defined mental entity the ‘ intelligence ’ and then 
sought to obtain a quantitative value characterising 
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this. Instead, we have started from a perfectly 
defined quantitative value ‘ g,’ and then have 
demonstrated what mental entity or entities this 
reaUy characterises ” (p 411) 

Now in order to test the justification for this 
statement that a Copermcan revolution has been 
made m the study of the human mmd, it is cer¬ 
tainly needful to check not only the arithmetic but 
also the mathematics on which the claim is based, 
and neither of these are hght matters, especially 
m such a brief review as this must necessarily be. 
But without some reference to the mathematics 
of the subject the real basis if our author’s Coper¬ 
nican revolution cannot be rendered clear, nor 
without some arithmetic can we determine wliether 
the values he gives are to be accepted straight off. 

With much of the author's criticism of the defini¬ 
tions of intelhgence hitherto proposed, we must un¬ 
doubtedly agree : it is ably and amusingly written 
But Prof Spearman escapes any hke criticism of 
himseH by giving no definition of mtelligence at 
all He hypothecates that the measurement of a 
mental ability (A„) is a function of two factors, 
a general factor g and a specific factor the former 
being a factor of ail a person’s mental abilities and 
the latter varjdng from ability to ability g is 
independent of the s„’s, and the latter are in¬ 
dependent of each other. Mathematically 

= (^, s,,) 

where </> is a function as yet undetermined Prof. 
Spearman then proceeds to replace this general 
functional relation by a purely linear one, he in 
fact writes 

and all his conditions and his treatment depend 
on this linearity. Now the mmd is a complicated 
organism, and quite as complicated as many 
physical phenomena, which do not obey any such 
Hnear relationship. What real justification is 
there for the adoption of such a form ? 

‘‘ The answer to this question is that our proof 
has depended upon usage of Taylor’s theorem, 
according to which all mathematical functions,- 
however complex, can, in general, be expressed 
in the above simple additive form with some 
approximation. This theorem has supplied the 
main foundation for the whole theory of correlation, 
from the original work of Bravais onwards ; indeed, 
it is among the main props even of physics ” 
(p. XV, Appendix). 

We do not know how many physicists would 
agree with such a statement, but we presume 
that if they have adopted a hnear relation, it is 
because it has been demonstrated experimentally 

f1 
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to liold within some limited range. In the same 
way the only justification for linearity of regression 
is not Taylor's theorem, but observation and 
experiment. With our knowledge of the in¬ 
numerable cases in which regression is non-linear, 
it is neither possible to assert that hnearity is the 
main foundation of the whole theory of correlation, 
nor to accept it without foundation on experiment 
as a justification. Some light might have been 
thrown on the matter had Prof Spearman pro¬ 
vided a distribution of ff's for a population of 
reasonable size. 

Acceptmg for the time this linear relationship, 
what flows from it ? Without doubt, if a, h, c, d 
Site four measurable abilities, the vanishing of 
what Prof. Spearman terms their tetrad differ¬ 
ences, i,e. : 

Of course, in actual statistics this vanishmg will 
depend upon the error of random sampling of a 
tetrad, and ultimately this error depends on the 
number (ji) of individuals on which the correlations 
have been based. When p is small and the 
correlation r is large, the distribution of r does not 
follow the normal curve of errors , it is very far 
indeed from doing so. Correlations as high as 
0-60 based upon 37 individuals deviate widely 
from the normal law, and many such occur in 
the chapter entitled Proof that G and S exist.” 
But whether the distribution of correlations be 
normal or not, it is perfectly certain on the basis 
of Prof. Spearman's own data that the distribution 
of tetrads is not normal. What it really is, even 
if the original mental ability correlations followed 
a normal law, no one at present knows. We are 
simply ignorant, and it is impossible to consider 
that any confirmation of the theory of two factors 
can be reached by placing a normal curve on top 
of the distribution of tetrads and judging merely 
by the eye of the goodness of fit. For example, 
the most ample data discussed by Prof, Spearman 
are thorn of Holzmger, involving 378 tetrads, and 
ihose of Simpson involvmg 3003 tetrads. If we 
apply to these distributions the normal curves 
for the theoretical standard deviations of these 
systems of tetrads, i.e. the actual values, not 
those computed by the approximate formulse of 
Hokinger and Spearman from the mean correlation, 
we find for the first distribution, only one random 
sample in ten would be as bad a fit to the normal 
curve, and agam for the second, that not one 
random sample in a million would give as bad a 
fit. !Now we do not complain of these distributions 
failing to be normal curves, because we hold that 
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they ought not to be But we do complam of 
Prof. Spearman assuming them to be normal 
distributions, and using this as an argument in 
favour of his tw^o-factor hypothesis. Indeed, after^ 
placing a normal curve on his data m the last case, 
Prof. Spearman WTites (p. 146) 

This time, the tw^o distributions, curve and 
rectangles, far from being totally discrepant as 
before, display instead one of the most striking 
agreements betw’een theory and observation ever 
recorded in psychology Indeed, it would not be 
easily matched in any other science.” 

These words seem unfortunate not only because 
of the high improbability of the curve fitting the 
data, but also because there exists no theoretical 
reason why it should do so 

Prof. Spearman starts with rendering his dis¬ 
tribution of tetrads symmetrical, i.e making each 
tetrad once positive and once negative Hence he 
naturally has something that looks like the familiar 
cocked hat shape of the curve of errors Further, 
he can in this manner reach no test w^hatever of 
whether they are zero within the limit of random 
sampling. He has made his mean tetrad difference 
value zero artificially For Simpson’s data the 
diagram has attached to it a scale lettering, in 
w^hich 0*020, 0*030, 0 035 are printed where we 
ought to have 0*20, 0 30, and 0*35, that is, the 
tetrad differences are accidentally, but very un¬ 
fortunately, given one-tenth of their triu^ valutas, 
and accordingly appear very small. Underneath 
the diagram we read: Probable error*-0061, 
Observed medzh?i = 0 062 This latter is the only 
real test provided of the agreement of theory and 
observation It is not quite clear how' Prof Spear¬ 
man has obtained these figures The actual theo¬ 
retical mean value of the 3003 squared tetrads is 
0*007,887 corresponding to a theoretical standard 
deviation of 0 088,809, or if we use the term prob¬ 
able error, although the distribution is not normal, 
we have the value 0 059,901 instead of Prof. Spear¬ 
man’s 0*061. If we understand by Observed medla<n, 
the observed quartile of the symmetrical tetrad 
difference distribution, it is 0 0581, not 0*0(i2 as 
given on p 146. The question would then bo 
whether 0 060 and 0 058 are in good agi-cement 
But a better way to approach the problem is 
probably to note that the theoretical mean squared 
tetrad is 0 007,887, while the observed value ift 
0 009,817 The difference between observed and 
theoretical mean is thus 0 001,930 If we could 
measure the probable error of the moan in the usual 
way on 3003 observations with a standard deviation 
of 0*017,769, it would be 0*000,219, or the deviation 
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irould be some 8*8 times the probable error. We 
should accordingly conclude on these data that 
the new Copemican theory, so far f|pm being in 
^‘strikmg agreement’’ with observation, signally 
failed. 

While, however, we know the theoretical mean 
squared tetrad value—always, alas ’ on the basis of 
variates following a normal distribution—^we do 
not know the true probable error of this squared 
tetrad value. The reason for this is that the tetrads 
are not like the individuals of an ordinary frequency 
distribution merely correlated by the fact that the 
size of the sample is fixed. On the contrary, there 
is correlation produced by the fact that in this case 
the 3003 tetrads are functions of only 91 individual 
correlations, and this correlation is very high m the 
case of the triplet of tetrads based upon sets of four 
correlations. To determine the true probable error 
of the sum of the squared tetrads will be a problem 
which will task the ablest mathematician, even if 
he assumes (i) that the original mental variates 
follow the normal law and (li) that the correlation 
coefficients follow—which we know they do not— 
the same law. At present no one can say whether or 
not the sum of the squared tetrads differs from its 
theoretical value by amounts which can be accounted 
for on the basis of random samplmg. But we can 
say that wffiat Prof Spearman considers proofs of 
his theory are not proofs, and that much mathe¬ 
matical work remains to be done before we shall 
even be in sight of a proof With the failure of 
Chapter x., that is, Proof that G and S exist,” 
the very backbone disappears from the body of 
Prof. Spearman’s w^ork. Even if the correlations 
of mental abilities were taken to vary at random 
vith a given standard deviation round a given 
mean, the distribution of the resulting tetrads would 
form an approximately normal system, and many 
tetrads would vanish or nearly vanish ; it would 
be idle to pick these out as special illustrations of 
g. But this is m fact wffiat occurs in the later 
chapters of “ The Abihties of Man ” 

We have confined our criticisms to one point: 
there are others, especially in the mathematical 
appendix, where we hold Prof Spearman’s analysis 
to be defective But it seems to us that there is 
one main question * Is the experimental proof of 
the existence of a general and of specific factors on 
which the author bases his discussions m this work 
valid ? Prof. Spearman holds that it is , we hold 
that it is not The truth can only be ascertained by 
lengthy arithmetical and mathematical investiga¬ 
tions, iinsuited to a review of the present kind. 

One advantage of the publication of this book 
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will be that the attention of mathematicians will 
be directed to the real difficulties of the analysis, 
and this should lead, in conjunction with the 
psychologists, to a fitting series of tests hi which 
probably some fifteen to twenty abilities should be 
measured on four or five hundred individuals. In 
particular, the abihties must be selected beforehand, 
and none rejected after analysis because they do not 
satisfy the condition of zero tetrad difierence. Prof. 
Spearman has had the merit of directing attention 
to the subject, but his book will do more harm 
than good if it leads the non-mathematical psycho¬ 
logist to believe that the author has proved his 
hypothesis. It may possibly turn out to be true, 
but the proof will have to be far more rigid than 
anythmg so far provided m The Abihties of Man.” 


The Exploitation of Tropical Africa. 

An African Eldorado: the Belgian Congo By 
T Alexander Barns. With an Introduction by 
Sir Louis Franck. Pp xv 4-229+23 plates+ 4 
maps (London : Methuen and Co , Ltd., 1926 ) 
15s net 

Out in the Blue, By Vivienne de WatteviUe With 
a Preface by the Hon. William Ormsby-Gore. 
Pp. xvi+254+ 65 plates. (London* Methuen 
and Co , Ltd., 1927.) 18,?. net. 

HESE two volumes deal with two different 
aspects of the exploitation of central Africa. 
Mr. Barns is chiefly concerned with the develop¬ 
ment of the mmeral and agricultural resources of 
the Congo basin, particularly those parts under 
Belgian control. Miss de WatteviUe sees tropical 
Africa through the eyes of a naturalist. ^Ir. Barns 
paints an iUuminatmg picture of the fertility of 
tropical soil, the scope for the development of the 
wealth of its natural vegetation, its metalliferous 
ores and precious stones, and indicates the re¬ 
spective roles of the white man and the native 
in this development, hliss de Watteville’s only 
concern is the exploitation of the fauna of the 
tropics in the interest of the Berne museum, by 
the authorities of which she and her father, the late 
Bernard de WatteviUe, were commissioned. Within 
the compass of 225 pages Mr. Barns deals with 
most of those aspects of African life and travel 
which interest most of us, whatever our peculiar 
interest may be, whether geology, botany, zoology, 
history, or anthropology. Miss de WatteviUe 
devotes the same amount of space to a straight 
tale of systematic killing of wild animals and the 
preparation and preservation of their hides for a 
museum. 
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Lingering yet in onr memory is the account 
given by the late E. D. Morel of the horrors of the 
Leopold regime in the Congo, an account which 
aroused the peoples of Europe to effective protest 
according to Mr. Bams, Belgian admimstia- 
tion in the Congo is characterised by as much 
regard for the welfare and progress of the natives 
as the British administration in West Africa Sir 
Louis Franck, former Belgian Colonial Minister, 
who contributes a preface, describes the official 
attitude thus : We beheve in the progress and 

future of the black man, and we want to pave the 
way for him towards a better standard of life, a 
great improvement in health and efficiency, and a 
higher civihsation. . We are absolutely opposed 
to an;vi 3 hing like colour bar or race discrimination 
in the opportunities offered to black labour ” 

The difficulties of the Belgian administrators are 
common to all aliens in tropical Africa They are 
faced with great difficulties of communication which 
the mighty waterways do not altogether surmount, 
with multitudinous insect pests—a constant menace 
to man and beast—the conservatism of the natives, 
the diversity of tribes and languages, pygmies in 
close proximity to giants, and the shortage of 
capital. On the other hand, they have certain 
special advantages. **' All its eggs are in one 
basket/’ The upturned edges of the basin of the 
Congo are a storehouse of mmeral wealth in amazing 
abundance, while in the weU-watered plains the 
oil-palm, rubber, rice, cotton, sisal, and other 
economic jilaiits flourish, and there is rich pasturage 
for cattle on the slopes of the basm In the south 
there are mountains of copper in the Katanga 
Copper Belt, with gold, tin, radium, and cobalt in 
close Juxtaposition. In the Mandated Territory 
of Ruanda, on the east of the Rift Divide, is one 
of the most populous and richest cattle countries 
in Africa, the cattle possessing the advantage of 
immunity from East Coast fever. In the north-east 
are the Kilo and Moto gold mines, and again to the 
south, in the Kasai, extensive diamond fields are 
being worked. On the material side, therefore, 
^Ir. Bams regards the Belgian Congo as “an 
Eldorado,” a country which promises a rich return 
for men of small means as well as for development 
companies with large financial resources. 

The main interest of this arresting volume hes, 
however, not so much in the author’s description 
of the material resources of the country, as in his 
description of the scenery, of the peoples, their 
habits and customs, their arts and crafts, of the 
flora and fauna, and his incidental notes, some 
of which are of particular interest to scientific 
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workers. For example, in the high country in the 
Kivu craterland, there are no tsetse-fly, but the 
cattle suffer, from tsetse-fly disease In the fly> 
districts around Lake Edward and along the 
Semhki river, man and his domesticated live-stock 
have managed to hold their own against the 
epidemics of nagana and sleeping-sickness that 
have so often ravaged the district. The African 
elephant, he tells us, “ is very free from disease, 
can thrive at all elevations from the sea to 13,000 
feet (the equatorial snow-line), can stand alike 
either cold or heat and can obtain nourishment 
from a greater variety of vegetation than any 
other animal ” Mr Barns’s book, with its beautiful 
photographs, will add to his already considerable 
reputation as a charming and accurate observer 
of the Africa he loves. 

To those who are interested in the details of a 
' collecting ’ expedition, and wish at the same time 
to read an amazing story of a girl’s pluck and 
persistence after the tragic death of her father in 
an encounter with a lion, Miss de Watteville’s book 
can be recommended. A. G Chubcii. 


Our Bookshelf. 

The Chemistry of the Natural and SynthePic Rvsiiis. 
By T. Hedley Barry, Alan A DrunnnoiKl. and 
Dr. R. S Morrell. (Oil and (Colour Chemistry 
Monographs) Pp.viii + 196. (London ; Ernest 
Benn, Ltd., 1926.) 216*. net. 

This volume is divided into two sections, dealing 
respectively with the natural and tlie synthidic 
resins. Perusal of the former of these st^ciiions 
gives the impression, only too correct, that our 
knowledge of the chemistry of the natural resins 
consists mainly of information concerning botanical 
sources, methods of collection, and of a few vari¬ 
able ‘ constants.’ Practically only in the case of 
colophony, the commonest resin, has any approach 
been made towards elucidation of the chemical 
constitution of complex bodies present in these 
natural products ; it is not surprising, therefore, 
that the author has allotted to this particular 
topic one-third of the space in this section. 

Following a brief account of the botanical origin 
and nature of resins by Dr. Willis, the first two 
chapters deal with general physical and chemical 
properties. Only resins of interest to thc^ varnish 
maker are considered, and these are classified under 
the following headings • hard and semi-hard 
resins, spirit-varnish resins, colophony, soft resins, 
true lacquer, and shellac. 

Despite systematic attempts at the conserva¬ 
tion of sources of supply, the partial exhaustion 
of the natural resin constitutes a danger which 
should not be overlooked ; the introduction of 
the synthetic resins, therefore, is most timely. 
Although our knowledge of the chemical processes 
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involved has lagged behind the technical side of I 
the subject, investigations during the last few ! 
years have afforded considerable insight into the 
various causes and stages of resinification ; these 
are weE set out in the volume under notice The 
s;\mthetic resins, other than those obtained by 
treatment of the natural varieties {eg by esterifica¬ 
tion of colophony and copal) which are also dealt 
with in this section, faE broadly into two classes, 
the condensation resins and the polymerisation 
resins. These are considered under their respective 
headings, other products, such as the treated 
phenol-formaldehyde resins and those from urea 
and thiourea, are considered separately. The 
section concludes with a brief chapter on the 
methods of testmg synthetic resms 

The book covers a very large field, and certainly 
presents in modest bulk a useful summary of our 
present knowledge of the products discussed The 
index is adequate, although one or two omissions 
have been noted. Unfortunately there is an unduly 
large proportion of misprints, mamly in the first 
section ; names mis-spelled in the text persist in 
the index, whilst some references are incorrect i 

B. A E. 

Spectroscopy. By Prof E C. C Baly, (Text-books 
of Physical Chemistry) Third edition In 4 
volumes Vol. 2 Pp viu -h 398 + 3 plates 
(London: Longmans, Green and Co , Ltd , 1927 ) 
18^. net 

pRor. Baly’s well-knovTi work on Spectroscopy,” 
which formed a single volume in the first edition 
of 1905, as well as in the second edition of 1912 and 
1918, has now begun to grow so rapidly that the 
third edition is to appear in four volumes instead 
of the two volumes that were originally contem¬ 
plated. This expansion is an almost inevitable 
sequel to the amazing growth of the subject since 
Bohr first introduced the quantum theory into 
spectroscopy in 1913 ; and no one wiE grudge the 
author more space in which to expound the wider 
knowledge that has been gamed during the subse¬ 
quent years. These topics, however, are not 
included in the present volume, which contains 
only one indexed reference to Bohr, and none to 
the quantum theorj?" 

The subjects dealt with are * (i) interference 
methods, (h) methods of illumination, (ui) the 
nature of spectra, (iv) fiuorescence and phosphor¬ 
escence, (v) the photography of the spectrum. 
Thus a detailed account is given of the use of an 
interferometer in the study of double stars, with 
diagrams of the apparatus used at Mount Wilson, 
which look rather like a ' Meccano ’ model, until 
it is seen that the beams are made from 10-inch and 
12-inch steel channel The methods of illumination 
range from flame spectra to the ' explosion ’ of 
wires by means of a condenser discharge. The 
chapter on the nature of spectra deals mainly with 
the structure, width, and sharpness of the fines, 
e.g. the resolution of the green mercury fine into a 
dozen components and the classification of these 
components into three triplets and three remaining 
unrelated fines. The chapter on fluorescence and 
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I phosphorescence covers a wide field, including 
! Wood’s wmrk on resonance spectra and on fluor¬ 
escence, the work of the two Becquerels and of 
Nichols and Howe on the fluorescence of uraiiyl 
salts, Stewart’s experiments on Tesla luminescence 
spectra, and a large amount of work on phos¬ 
phorescence and luminescence of various types. 
The final chapter on photography includes a con¬ 
siderable amount of information supplied by Br. 
Kenneth Mees, and also a section on sensitisation 
written by him. 

The author is to be congratulated on completing 
his second volume, and preparing the way for the 
description in Vol. 3 of those modem develop¬ 
ments which have given to spectroscopy a pre¬ 
dominant position in atomic physics, comparable 
to that w'hich it held when Bunsen first apphed 
the spectroscope to the study of the chemical 
elements. 

Uber die Natur uiid Bildungsiveise der mm men 
Bisensilihate^ inshesondere der chamositischen Sub- 
stamen * ein Beitrag zwr chemischen und jnecJian- 
ischen Sedimentation. Von Dr. Karl C Berz. 
(Fortschritte der Geologic und Palaontologie, 
Heft 11.) Pp viii-t 365-522-f 6 Tafehi (Berhn: 
Gebruder Borntraeger, 1926 ) 12 gold marks. 

DuBixa recent years considerable progress has been 
made m the description of ferriferous sediments. 
Works by Hayes on the Wabana icon ore (1915), by 
Cayeux on the French secondary ores (1922), and 
by Slavik on the Czechoslovakian deposits have 
contributed substantiaUy to the elucidation of the 
chamosite-bearing rocks, while corresponding re¬ 
searches have been carried out on the English iron 
ores by the Geological Survey of Great Britam 
since 1920 (see “ Summary of Progress for 1922 ” 
(1923), and Special Reports, vol, 29 (1925)). The 
present work contains a review of this question on 
similar fines to the above, dealing in some detaE 
wdth the German deposits. The author limits 
MmseE to the discussion of existing hterature on 
the subject, with a few additional descriptions, and 
provides a useful account of many rather in¬ 
accessible papers on local ores. In dealing with 
general literature the author has evidently been 
somewhat at a disadvantage, for of the works 
above mentioned not one appears in the biblio¬ 
graphy, though there is passing reference in the 
text to the report by Hayes. 

The views advanced are substantiaEy in agree¬ 
ment with those generally current, the ores 
being regarded as primary sediments. Interesting 
sketches are given of the tubular organisms some¬ 
times found m the eoliths ; the author does not 
regard them as having played an essential part in 
the formation of the oofith, but rather as parasitic 
growths accidentaEy preserved in the inorganic 
structure. Chamosite is described in detaE from 
the mineralogical viewpoint, but the corresponding 
account of glauconite is scarcelyx adequate, and 
more space might perhaps have been given to the 
discussion of the glauconitic sediments. As is per¬ 
haps inevitable in a work of compEation, the tone 
of the discussion appears somewhat speculative, 
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for tlie origin of these rocks lias^ been the sub¬ 
ject of a great Tariety of conflicting theories, 
but many useful observations are recorded The 
microstructures are illustrated by twelve photo¬ 
graphs of chamositic sandstones and oolitic ores 
from French, Belgian, and German locahties. 

A Surmy of Amerimn Chemistry, Vol. I. : July 
1, 1925, to July 1, 1926, including Reports from 
Scientific Committees, Division of Chemistry and 
Chemical Technology, National Research Council 
Edited by William J. Hale, in co-operation with 
Clarence J. West (Published for National 
Research Council.) Pp. 267. (New York : The 
Chemical Catalog Co., Inc , 1927.) 2 dollars 

This compilation will afiord actual assistance to 
chemists in so far—only so far—as its prearranged 
national limitations have been ignored by the 
authors of its thirty-four chapters. Summaries of 
the literature of chemistry are increasingly accept¬ 
able to the chemist, whether investigator, teacher, 
or student, provided that it may reasonably be 
supposed that relative scientific value is the only 
criterion of the consideration or rejection of subject 
matter. Moreover, the student of American history 
would obviously be better served if he could he 
provided with some means of ascertaining whether 
the numerous reports of investigations which are 
here admirably chronicled and discussed were as 
American in origm as the name of the journal m 
which they appeared would indicate ; if, too, he 
could gauge the extent of the lacuna represented 
by the publications of Americans in European 
journals. It will be obvious, also, that the grantmg 
of a patent is no guarantee that the work is 
indigenous. 

In any case, both chemists and historians will 
regret the absence of an index ; not even a list of 
authors is provided. In some chapters, however— 
the net is spread very wide over pure and apphed 
chemistry—^it is evident that an attempt has been 
made to present a summary not only of considerable 
interest but also of permanent value. A. A. E. 

Qmdim Handbuch der anorganisdben Chemie. 
Achte vbllig neu bearbeitete Auflage. Heraus- 
gegeben von der Deutschen Chemischen GeseU- 
schaft. Bearbeitet von R. J. Meyer. System- 
Nummer 19: Wismut und radioaktive Isotope. 
Pp. xxii+229. 33 gold marks. System-Nummer 
20: lithium. Pp. xxiv -f 254. 37*50 gold 
marks. (Berlin: Verlag Chemie G.m.b.H., 
1927.) 

The parts of Gmelin’s new Handbuch ’’ which 
deal with lithium and bismuth, like the earlier 
parts, show abundant evidence that a painstaking 
and exhaustive review of the literature up to July 
1926 has been made. Following the general plan 
of the work, the parts open with notes on the history 
and distribution of the elements. Then follows 
a comprehensive survey of their physical, electro¬ 
chemical, and chemical properties, and a similar 
scheme is adopted in dealing with compounds of 
these elements with such other elements as precede 
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them in the scheme (see Nature, Mar 5, p. 346). 
That the search through the literature has been 
thorough may be inferred from the fact that the 
description of one salt alone (lithium chloride) 
occupies fifty pages and contains detailed numerical 
data relating to hydrates, to solutions m water 
and in organic solvents and to complex ammme- 
chlorides A summary of recent work on the 
atomic dimensions, atomic structure, and isotopes 
of lithium is given, whilst the radioactive isotopes 
of bismuth are fully described in a special section, 
which includes not only detailed references to 
recent papers but also a synopsis of the general 
hterature on the subject. 

Ancient Egyptian Materials. By A. Lucas. Pp. 

viii4-242. (London : Edw^ard Arnold and Co , 

1926.) 75 U. net. 

In his preface Mr Lucas points out that it is only 
in recent years that the archaeologist has availed 
himself of the assistance of the chemist. With 
certain reservations this is correct, and it is true 
that a great deal of detailed work has still to be 
done. A reference to the sections in the present 
book which deal with the use of metals will show 
to what an extent questions relating to the source 
and early history of copper and bronze must remain 
in suspense until analyses of specimens of these 
materials from early sites and early w^orkings have 
been made. Whence came the tin which was 
imported into Egypt ? Mr. Lucas thinks that it 
may have been Spain, and inclines to the view 
which relegates Cornwall as a source of copper to 
the Middle Ages. If the edict of Sargon is correctly 
interpreted as referring to a ‘^land of tin/’ this 
would give a mention of that metal earlier than 
that in Homer quoted by the author ; but S])ain 
seems a far cry from Mesopotamia at so remote a 
date as 2750 b c. 

This is one only of a number of problems wliich 
is raised by Mr. Lucas’s book. Each of the materials 
used by the ancient Egyptians is taken in turn and 
described, its nature or composition examined, and 
its use, and wherever possible its place of origin 
and the date of its first employment given. Ap¬ 
pendices deal with chronology and, what will prove 
especially helpful, give a number of analyses of 
metals and other materials. One point brought 
out very clearly by this method of treatment is the 
indebtedness of Egypt to western Asia. 

The Aborigines of the Highlands of Central India. 

By B 0 Mazumdar. Pp. vi + 84. (Calcutta: 

The University of Calcutta, 1927.) n j) 

This is a small but valuable contribution to our 
knowledge of some hill tribes m central India. 
The author, who is lecturer in cultural anthropology 
at the University of Calcutta, has first-hand 
experience of the Sahara Hols and other neighbour¬ 
ing tribes The pamphlet contains a description 
of the customs and organisation of these natives, 
as well as an attempt at tracing the historical 
relationships of these aboriginals to the other 
. inhabitants of mid-India. 
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Letters to the Editor. 

[The Editor does not hold hhnself responsible for 
opinions expressed by his correspondents. Xeither 
can he undertake to return^ nor to coirespond with 
the writers of, rejected manuscripts intended for this 
or any other part of Xatube. Eo notice is taken 
of anonymous communications.'] 

Ionisation in the Upper Atmosphere. 

T33 :e more important agencies which may con¬ 
ceivably cause the ionisation of the upper atmosphere 
of the earth are the ultra-violet light, a- and /3- 
particles, all of solar origin, the penetrating radiation 
of cosnuc origin, and the lomsmg radiations from 
terrestrial sources. The last mentioned may perhaps 
be ruled out immediately because of the fact that the 
conductivity of the lower atmospheric strata mcreases 
rapidly with the height for the first few kilometres. 
The possible effects of these ionising agencies have 
been considered in papers by Chapman and Milne, 
Benndoif, Elias, Lassen, and others. Recently, experi¬ 
ments with the electromagnetic waves of wireless 
telegraphy, together with theories of the propagation 
of these waves over the smface of the earth, have led 
to more defimte information about the ionisation in 
the upx^er atmosphere, and it has been of interest to 
examme again the causes of the ionisation. 

The experiments of Breit and Tuve with 70 metre 
waves, of Heismg with 57 and 111 metre waves, of 
Wagner and Quack with 15 and 16 metre waves, and 
the experiments of Taylor on the skip distances of 
waves below 50 metres and the theoretical considera¬ 
tions of Taylor and Hulburt of these skip distances, 
show that the electron density N increases with the 
height Z above the earth, reachmg a value of about 
4 X 10® ; above the height where E has this value, 
nothmg is known of the electron density except that 
it does not go on increasing. Although the wireless 
data are none too extensive, it may be taken that m 
summer (for the north temperate zone) the height 
where N is of the order 10® is roughly 150 km. at 
midday, rising to 300 km. at 2 a.m., and in wmter is 
around 200 km. at midday and 600 km, at night. 
To this may be added an interpretation from the 
experiments of Appleton with 400 metre waves that 
E IS of the order of 10® at about 100 km. for a June 
night in England. 

Because of the diurnal variation in the ionisation, 
we chose the ultra-violet hght of the sun as being the 
ionising agency deserving first consideration In 
order to make an exphcit calculation of the lomsation 
of the temperature, the pressure, and the constituent 
gases and their partial pressures, must be known at 
each height m the upper atmosphere. These we may 
take as given completely in the classical thermo¬ 
dynamic isothermal equilibrium theory of Humphreys, 
Jeans, and others. There is a question as to the 
existence of hydrogen in the upper atmosphere, but 
the conclusions given later are much the same whether 
hydrogen is there or not. There is also the question 
of ozone, or oxygen, which may be of great importance. 

Further, the law of the recombmation of the electrons 
with the positive ions must be known. When the 
electron collides wnth a jiositive ion, in order for 
lecombination to occur, energy must be dissipated m 
some way, either (a) by a third body, such as another 
molecule—^this is J. J. Thomson’s theory of re¬ 
combination, and complete formulae are available—or 
(h) by radiation (simple formulae for this ease are 
easily derived). We must also recognise the possibility 
of the electron attaching itself to a neutral molecule, 
for when it does this, thereby producing a negative 
ion, it IS no longer as energetic a refractor of the wire- 
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less rays. The oxygen molecule is the only important 
one in this connexion, and the values of the attach¬ 
ment coefficient measured m the laboratory for 
pressures of 10 mm. of mercury and above must be 
extrapolated to pressuies below 10~- mm., perhaps a 
questionable extrapolation. Using all these things 
with (a) and making entirely acceptable assumptions 
as to the amount of ultra-violet light from the sun 
in the spectral region useful for ionisation, the A’, Z 
curve rises rapidly from N at Z = 100 km. to 
A’ = 4x 10® sA Z —160 km ; above this height N falls 
ofi slowly. With (6) the N, Z curve is much the same 
as with {a), but N falls off more rapidly with Z above 
200 km. Either of these N, Z curves is m fair accord 
with the wireless data for full day hght conditions. 
One might be content with the agreement, for the 
present, were it not) for what happens at night. At 
night, after the removal of the sun’s ultra-violet 
ladiations, the calculated A”, Z curve smks down 
somewhat towards the Z axis, but with no great 
change m the height at which N rises to 4 x 10®. This 
IS distmctly contrary to the indications of the mght- 
time wireless data, which reqmre the electron bank to 
move up, so that the height at which A7 = 4 x 10® at 
midnight may be roughly twice the midday height. 

In an endeavour to brmg the calculations mto 
accord with the wireless experiments, we may abandon 
the classical pressures, mcreasing them by a factor 
of 10- or 10® for heights above, say, 150 km , and at 
the same time increasmg the partial pressiue of the 
oxygen at these heights. In this way we can obtam 
the electronic densities at night and day required by 
the data of the shorter wireless waves. In increasing 
the classical pressures we are domg exactly what 
Lindemann was led to do in his theories of the 
meteors. He has suggested that the formation of 
ozone, with its attendant strong absorption from 
2000 A.U. to 3000 A.U., may be a suf&cient cause of 
temperatures and pressures higher than the classical 
ones. The existence of oxygen in the higher levels is 
supported to some extent by the recent identification 
of the auroral line with oxygen. There remains, 
however, a difficulty with the 400 metre waves of 
Appleton, A simple smooth increase of the total gas 
pressure and the partial oxygen pressure, which yields 
an ionisation satisfactory for the shorter waves, wipes 
out the mght-time ionisation below Z = 130 km. 

A way out is to assmne an irregularity in the 
pressure-height curve ; for example, to assume that 
the pressure drops off with the height, then increases 
to a maximum at 80 km. or 100 km., and decreases 
thereafter. Or, one may assume an ozone layer 
at this height and that the ozone does something 
peculiar to the ionisation, such as disintegratmg slowly 
to oxygen durn^ig the night, thereby m some way 
maintammg the ionisation. Chapman has pointed 
out this possibility. Further, one may put aside 
hypotheses of the kmd just mentioned and assume 
that the pressures of the constituent gases of the 
upper atmosphere are those of the classical calculation 
and that other agencies of ionisation exist besides the 
ultra-violet light, which are efiective by rdght as well 
as by day. It seems that such a view meets with no 
immediate objections. For example, the number of 
a-particles from the sun necessary to produce the 
desired ionisation, if they are similar to those of 
radium-C, requires a small and qmte permissible 
amount of radium at the solar surface. One can 
speak less definitely of /3-particIes of solar origin and 
of cosmic radiation. In a final summiag up one may 
have to reckon with all of these possibilities. 

E. O. Hulbixet. 

Naval Research Laboratory, 

Washington, D.G., June 16, 
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The Total Reflection of X-rays. 

A&iia^beeii clifecoveied by Compton^ X-rays falling 
on a polished surface at binall glancing angles are 
totally—or at least nearly totally— reflected This 
phenomenon was explained by Compton as being due 
to the fact that the index ot refraction ot X-rays is a 
little less than unity ; n^l-o. where o is small 
compaied - with imity 

Indeed, applying Fresnels well-known expression 
for the mtensity of reflection, we find in this case for 
small glanemg angles <f> the formula 

_ I I ^ , (1) 

f 0 I \/<?!>“ — 25 4- I 

for the fraction of the incident energy which is 
reflected. A graph of this fimction (for 25 = 6 10'®) 

is given in Fig. 1 (curve A); it sho-ws that below a 
eertaiir critical angle <f>Q, given hy = the 

reflection is total, whereas foi angles > the reflect¬ 
ing xiower falls down rapidly 

Since its discovery the phenomenon has been 
studied by several authors, but so far as I know it 
has not occuiTed to any one of them that this theory 
needs some extension m so far as the absorption has 
also a considerable influence on the reflection. Accord¬ 
ing to elementary' w'ave-theoiy we may take this into 
accoimt ^ by putting m Fresnefls formula the complex 
value u = 1 - 5 for the index of refraction, w'here 
26 is the absoiption coeflieient (for the energy) taken 
for l ' 2 ir times one wave-length. Instead of ( 1 ) we 
then get • 

_ I - 25 -r 2€^ - 0 
fo 1 25-^261 4 

Tins function is given in the cmves B and C of 
Fig. 1 . 

** The values taken for the constants, 25=6'*' 10"®, 
2 e = 0 2 M 0 “®, and 15/10"® correspond to the 
reflection by iron of wax^e-lengths a little greater and 
a little smaller than 1740 X.U., this being the 
wave-length of the if-absorption discontinmty of 
iron. 

I have performed some experiments showing the 
dependence of the reflection upon the absorption m 
a marked manner. Tlie device used was a very simple 
one. Two identical rectangular mirrors of stainless 
steel ^ were put together, their optically polished 
surfaces confronting each other These surfaces were 
kept parallel and at a distance of 50/i apart from each 
other by putting small pieces of alumimum leaf 
between them at the four comers. 

Tile ^ slit ’ so formed was then put horizontally 
between the focal spot of an X-ray tube and the 
vertical slit of an X-ray spectrograph—^the method 
being not unlike the ‘ method of crossed prisms ’ 
in optics. 

Fig, 2 is a reproduction of a photograph obtained 
in this way (tungsten target; exposuie 20 hours); 

contains the spectral^ region on both sides of the 
X-absorption discontinuity of iron {X= 1740 X U.). 

If theie were no such phenomenon as reflection 
against the steel plates, we should have obtained a 
speetnim of exceedingly short lines the height of 
which would be determined by the distance between 
the steel plates. Owing to the reflection against 
these plates the lines are much higher, their intensity 

^ A. H. Compton, Fhil Mag , 45, 1121: 1923 

* W Lmruk and W Laschkarew, Zeiischr f Phui$ , 38, 659* 1926 
! attention was first directed to this point by Prof Kramers ’ 

* The mirrors were supplied by Messrs Ottwav and Co., Ealing. 
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111 vertical direction giving a measure of the reflecting 
powei of the steel at the coiiespondmg angle. A 
complication is introduced by the fact that the I'adia- 
tion corresponding to relatively gieat angles is 
repeatedly leflected at the plates before leaving the 
' slit ’ Fortimatelv, the number oi reflections is 
recorded on the plate by the hoiizontal stria' (the^e 
stria 3 being due to iiiegularities at tlie edge of the 


371 



Eio 1.—Theoretical cm ves loi the reilcctinj? powt'i ol non toi X-ruvs 
as a function oi the glancing angle </> iiii the liguK' Q atniids lor (/.) 
U, when the absorption is neglected, B, with wi'ak absoiption 
(long W'ave-lenglh side ot K-absorption (liseontiimity), witii 
stiong absorption (shoit wtu e-length side) 

plates). If we wish to compare the distribution of 
mtensity m vortical direction with the thoorolical 
curves B and this infliuuico may inkc'ii into 
account When this is done, the agrcHunent IxtwiH'u 
theory and expornneiit is sulhcient, tlu* limit of visihl<» 
blackening corresponding to a Jdtio i(\ss (tian t.h(‘ 
angle for which, according to theory, intimsity 
should bo reduced to half its init.iaJ valia*. 

So far we have considorcul only tlio induisKd' of the 
wave-length on tlio retlectjon eausod ]>y a, (diange of f 
(formula (2)) The (|uantity 5, ]iowov<d’, also (diangcs 
with the wave-length 1 f wo look apart, from t lu' lu'igh- 

10 O K5 
K to 
(D K K 

. Tir 



Fig 2--Photogiaph showing the leflccting powei ol non toi X-rays 
on both bides, of the K-absorption di.scontinuitv 1675 W IJ, 
1740==Fe K-abs ; 1753=Fe 

bourhood of the absorption-edge, this should causi^ 
the ‘ critical angle ’ of reflection (m our exporimcmi 
the height of the spectrum) to be proportional to 
wave-length. This has been verified already l>y 
Compton, and is confirmed by my experiments (cover¬ 
ing spectral regions from 0 5 A.U. to 2 A IT.), with 
considerable accuracy. 

In the immediate neighbourhood of the (hsi'.on- 
tmmty, however, w© should expect a decrease of 

' H. Kallmann and H Mark, Ann d Phys., 82, 585 ; 1927. 
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the height of the spectrum, the late of this deciease 
being particularly large C|uite near to the edge 
l^liether such a phenomenon exists or not is a ques- ; 
tion which our expeiunents as yet are not able to 
settle ; but it is hoped to get evidence on this point 
in the near future.® 

In conclusion, I wish to thank Prof Coster and 
Prof. Kramers for the kmd interest they have shown 
in this investigation. 

J. A. Pbins. 

Natuiirkundig Laboratorium 
der Ryks-Umversiteit, 

Gromngen (Holland). 


A Sonic Interferometer for Liquids. 

Fbom thermodynamical considerations alone it 
should be possible to calculate the number of degrees 
of freedom, and consequently the association of mole¬ 
cules in the liquid state, if one could only determme 
the numerical difference between the specific heats at 
constant pressure and at constant volume It is 
practically impossible, however, to obtain direct 
measurements of liqmds at constant volume because 
of the elasticity of the walls of the contammg vessel. 
But this difficulty can be obviated if the velocity of 
a compression wave m the liquid can be ascertamed 
with sufficient precision, because the numerical dif¬ 
ference between the specific heats can, by the aid of 
Newton’s equation, be expressed as a function of the 
temperature, the coefficient of expansion, and the 
velocity of a compressional wave 

With these thoughts in mind, and taking advantage 
of the work bemg conducted in this laboratory by 
R. W. Wood and A. L. Loomis on the physical and 
biological effects of high - frequency high - mtensity- 
sound waves, we have constructed a sonic inter¬ 
ferometer ’ capable of measuring the velocity of 
compressional waves m small quantities of liqmds 
with an accuracy of one part in three thousand Tins 
instrument is m many respects the sonic analogue of 
the Perot-Fabry interferometer. 

Corrections for the elasticity of the containing 
vessel can be entirely elimmated by using a sufficiently 
high frequency so that the wave-length is small in 
comparison with the diameter of the radiatmg source. 
We use, as a radiator, a piezo-electiic crystal quartz 
disc 100 mm in diameter and 12 mm. thick caiefuUy 
ground and polished plane parallel, which we cause 
to oscillate at frequencies from 200,000 to 400,000 
cycles per second, producing waves from 3 to 8 mm. 
in length. The frequency of the oscillating cucmt is 
determmed with a precision wave meter Contrary 
to the usual practice with piezo-electric crystals of 
allowing them to oscillate at their own natural fre¬ 
quencies, we have found that much more precise 
measurements can be obtained if the crystal is driven 
at certain frequencies well removed from the natural 
frequency of the crystal, for then the crystal resonance 
does not partially mask the exact moment when 
resonance is established m the liquid The small glass 
vessel contammg the sample of liquid under in¬ 
vestigation is placed on the oscillating crystal. When 
properly adjusted, the compressional waves pass 
upward through the plane parallel bottom of the 
vessel mto the liquid and, because of the shortness of 
the waves compared with the dimensions of the vessel, 
pass upward m the liquid as strictly plane waves. 
They are then reflected from a plane surface immersed 
in the liquid and made parallel with the quartz disc. 
By carefully adjusting the distance of this surface 

® From my photographs may be concluded that this effect is at any 
rate smaller than Kallmann and Mark's theory would lead us to expect. 
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with a fine micrometer screw standing waves can be 
produced. It is thus possible to measure 20 or more 
half wave-lengths with a precision of 1100 mm. At 
each nodal point a small neon light loosely coupled 
•^o the circuit is extinguished, due to the reaction of 
the system of standing w'aves upon the crystal. 

Characteristic results are presented m the accom¬ 
panying table These results are subject only to a 
revision of our wave meter calibration, and are of a 
self consistency one order higher than the number of 
places here presented. No variation in velocity wuth 
frequency can be detected within the frequency limits 
which we have employed, nor can any difference be 
detected when we vary the material and dimensions 
of the containing vessel. 

Velocity oe Souxn Waves m Liquids 
IX Metbes/Sec 


1 

j Material : 

i 

j Temperature | 

1 

1 i 

IS** 

' 25*=’ 1 

35“ j 

1 ! 

1 Distilled Water . ; 

! 1 

i 1439 ' 

1477 

1509 1 

1534 j 

1 1-0% NaCl sol . 


1487 

I 1520 1 

1542 1 

' 2-5% „ „ . 


1510 

1 1539 

1561 , 

1 5-0% ,, ,, 


1540 

1 1569 ' 

i 1589 1 

! Mercury 



> 1469 

1 1468 j 

Carbon Disulphide 

1 1215 i 

Ilk 

i 


Chloroform . 

1 1066 

1 1027 




The data published on the velocity of sound in 
liquids are for the most part in very poor agreement, 
and the methods employed, with the exception of 
direct determmation m open water, mvoive serious 
corrections, the wave-lengths m general being large 
m comparison with the contammg vessel. It is of 
mterest to note that careful and laborious measure¬ 
ments have been mad© of the velocity of sound in the 
open sea by ascertaimng the time of travel of a 
compressional wave for a distance of 53 nautical miles 
(E. A. Bckhardt, Pkys Eev., 24, 452 ; 1924). The 
velocity thus obtamed is 1492 metres/sec at 13® C. 
As a check w^e found at the same temperature a 
velocity of 1480 5 metres/sec for a 1 0 per cent, 
sodium chloride solution and 1503 metres/sec. for a 
2 5 per cent- sodium chloride solution It is of interest 
to compare these results with that for distilled water 
from winch substantially all the air has been removed, 
which at 13° C. we found to be 1470 metres/sec. The 
presence of small quantities of dissolved air materially 
affects the velocity 

We are at present engaged upon a comprehensive 
study of water and of its solutions with several salts, 
and of a number of organic conipoimds and their 
mixtures, which we expect to pubhsh shortly, together 
with a detailed description of the instrument. 

John C. Htjbbabd. 

Alfbbd L. Loomis. 

The Tower, Tuxedo Park, 

New York. 


The Flying Fox Pest m Australia. 

The Council for Scientific and Industrial Research 
IS finding difficulty m devising methods for coping 
with the large fruit-eatmg bats, commonly known as 
“ flying foxes,” which are a most serious menace to 
fruit growers in Queensland and New South Wal^. 
There are five species in Australia, the commonest 
by far bemg Pterapm polioG&phalus, Nocturnal in 
habit, and very gregarious, these animals live in large 
camps of hundreds of thousands of individuals. They 
migrate according to season and food supply, but 

f2 
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letuiii to the same camps in successive 
seasons. In the daytime they cling to the branches 
of trees in dense iiiunbeis ; they ai*e restless and aleit 
and a smgle gim-sliot will put a whole camp to flight 
At iiifflit they depart in seaicli of food such as fmit, 
berries, eiicah’ptiis fiowei’s, and honey. They are 
particulaily fond of cultivated fruit, and the damage 
that they can do in an orchard in one night is appalling. 
The amount of fmit actually eaten is lelatively small; 
the ground is strertm vath fallen material which has 
been merely nibbled or claw-marked. 

Many obvious methods of destruction liave been 
tried * Shooting is expensive Strychnine poisonmg 
m the orchard is successful to an extent. Poison 
gases m the camps are not effective because of the 
timidity of the bat : it is almost impossible to give a 
lethal dose before they take wing. Infection with 
BadlliiE tijpJii mariiim is said to have cleared Samoa 
of the pest some years ago, but we have failed to 
verify the report and it is understood that Samoa is 
still badly infested. A small ‘ fiammenweifer ’ has 
been tried but, besides being dangerous and expensive, 
it is not suitable for general use 

All these, and other, methods have been moie or 
less successful m killmg the creatures, but in every 
case the scale of possible opeiations is hopelessly 
inadequate. Wholesale slaughter must be achieved 
if the pest is to be mmimised or even merely kept 
from increasing. Perhaps the most effective attack 
will be by biological means. Can any biologist suggest 
a sound Ime of investigation which the Council for 
Scientific and Industrial Research might follow ? 

A. C. D Rivett. 

Commonwealth Council for Scientific 
and Industrial Research, 

E14 Albert Street, East Melbourne. 


Meteorology: Ancient and Modern. 

I DO not disagree vath those who hold that a review 
is not an appropriate subject of correspondence for 
the reviewed ; but a paragraph by Mr. W. H. Dines 
in the issue of Natijbe for June 25, puts so compactly, 
as it were in a nutshell, a question of importance to 
a wider circle than that which is interested in the study 
of weather, that I may venture to ask for a little 
space in which to crack the nut and get at the kernel. 
Mr. Dines writes (p. 917): 

“ The author prefers to measure radiative energy 
in a dynamical unit and states that he finds kilowatts 
per square dekametre the most convenient. The more 
usual unit is a gram calorie per square centimetre per 
minute, but something may be said m favour of gram 
calories per day, since a gram calorie is more generally 
undemtood than a joule and the day is the natural 
meteDrologieal unit.” 

This raises the very important question of system¬ 
atic umts for the geophysical sciences. One of my 
reasons for preferring the kilowatt per square deka¬ 
metre to the gram calorie per day is precisely that 
xerj few people understand what a gram calorie means, 
and the day that Mr, Dmes refers to is not, in fact, a 
natural umt of tune. 

Like the questionist who could not define a parallelo¬ 
gram, though he would know one if he saw it, I could 
not myself say, off-hand, what exactly a gram calorie 
is for the purposes of computation. I venture to 
think it doubtful if Mr. Dines could, and would be 
prepared to risk a httle upon the chance of not findmg 
a smgle member present at a meeting of the Royal 
Meteorological Society, or (if I might whisper it) of 
the Royal Society itself, who could give, without 
reference to a book, an anthmetically workable reply 
to tbe question: What is a gram calorie ? If any one 
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were fortunately so encyclopaedic, the probable answer 
would be 41*8 million ergs. 

I have also a deeper reason than that. The grand 
acluevement of the first half of the nineteenth cent ury 
was the discovery that heat had a dynamical equiva¬ 
lent and that energy is always conserved. From that 
principle we have learned that the energy of a hail¬ 
stone in the clouds, of a lightningflash, and of a beam of 
sunshine, are all convertible one into another, perhaps 
through heat If, therefore, we really mean what we 
say in enunciating the principle of conservation of 
energy, it is urgently desirable that we should keep 
their identity always m view by expressing all in 
simple multiples of a smgle miit. 

Now estimating the energy of a lightning flash m 
gram calories simply ‘ is not clone ’ \Ve naturally run 
to ergs for lightning, and if the lightning will not go 
to heat for its umt, heat might go to the lightning ; 
and the more reasonably, since the heat unit only 
becomes a commensurable member of the family when 
it also is expressed in ergs. 

There is no such ambiguity or unoertamtv about 
the lalowatt or the joule I go so far with Mr. Dines as 
to say that I am sorry that the names Watt and J oule, 
or any other name that does not explain itself, should 
have been attached to ergs. I am sometimes exas¬ 
perated by having to get down a book of reference to 
confirm or contradict my memory. A kilowatt-hour 
IS an ugly umt, but it is what I, and many others, 
have to pay Id. for, so I suppose even if I do not under¬ 
stand it and Mr. Dines does not, the Board of Trade 
as well as other consumers must think they do. 

The word ‘ hour ’ leads me to the other lobe of the 
kernel, the day as a natural umt for meteorology. 
What, after all, is a day In another part of his 
review Mr. Dines rallies me about a chapter on the 
Kalendar not being, strictly speaking, meteorology. 
Yet I am qiute sure that without that chapter Mr. 
Dines and I would not understand each oth(H* as to 
what is meant by a day , and with that chapter to 
refer to I believe 1 should be able to convinces l\lr. 
Dmes that by ‘ a day ’ ho does not rcuflly miea.n a day 
but an arbitrary umt of clock time, 8(),40() stioonds, 
which IS only a real day four times in a year. 

These things are perhaps of little importance in 
the physics that is sheltered by a laboratory roof, and 
indeed the idiosyncrasies of things like calories and 
days may be transformed into scienHarmn matana 
dweiplinae puenhs etsi non scicntim tpsisstmae ; but 
for the open air study that aims at tracing the 
connexion between the hailstone, the hglitnmg flash, 
the sun’s radiation, and the strength of the blizizard, 
equivalence and uniformity, if not every tiling, are 
at least the beginning and the end of overytiimg ; 
and there is no question that is of morci vital im¬ 
portance to meteorology than a system of umts with 
I a common measure of energy as its foundation. 

Napikh {Shaw. 

June 29. 


I DO not wish to enter into a discussion upon tiio 
general subject of umts with Sir Napier Bhaw, 
although I believe that my opinion and ins do not 
greatly differ, but I will explain why I prefer gram 
calories per day to watts. 

It seems to me that gram calories can bo more 
easily explained to an ordinarily intelligent person than 
ergs, because the latter require some prior knowledge 
of dynamics before the explanation can be com¬ 
menced. Also the gram calorie lends itself very 
readily to the expression of the first result of radiation, 
namely, to changes of temperature ; thus by easy 
mental arithmetic the thickness of ice that can bo 
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melted, or of water that can be evaporated, or the 
change in temperatui’e of a given laver of air is readily 
calculated. Sir Xapier’s book is so interesting that 
it IS likely that many people ignorant of d^mamics 
will read it, and I think such readers have a claim to > 
have the difficulties that arise from the ine\T.table use I 
of technical terms reduced as much as possible. 

I agree with what Sir Xapier says about the prm- 
ciple of the conservation of energy, excejotmg that 
I do not see why it should be belittled by the use of 
a heat unit as well as a djnamical umt. We commonly 
use gallons and cubic feet without confusion accordmg 
to which is the more convement. 

The day as a unit is open to objection, inasmuch as 
there are tluee kind of days, polar, mean solar, and 
astronomical, but I tlnnk that if the term ' day ’ be 
used without comment, few would suppose that it 
meant anything excepting a mean solar day. 

I must confess to ha\'mg had to look up the 
definition of a gram calorie in a book of reference , 

I fomid three definitions, but they all give the same 
factor for convertmg gram calories into joules to the 
third significant figm-e, so that the ambiguity m the 
value of the umt is not at present such as to be of 
much importance in the measurement of radiation. 

W. H. Dines. 


The Reflection of Atomic Hydrogen from 
Ice Crystals. 

Davisson and Germer (Natube, April 16, p. 558) 
have shown that electrons are reflected from a nickel 
crystal m the directions winch w’ould be taken by 
X-rays of wave-length \ = hjmv if they were reflected 
from a slightly modified crystal lattice. This result, 
which is ui accord with the ideas of L. de Broghe, 
indicates that the diffractive nature of the reflection 
IS to be associated with the momentum rather than 
with the structure of the electron. One is therefore 
led to thmk that the same phenomenon may exist 
when atoms are reflected from a crystal surface. 
Although the investigation of this reflection is not 
yet completed, the prelimmary results support this 
view and are therefore thought to be of sufficient 
interest for immediate publication 

The experiment consists in finding the intensity of 
reflection in different directions when a narrow beam 
of hydrogen atoms strikes a surface of small ice 
crystals oriented at random. The geometrical arrange¬ 
ment of the collimatmg slits, reflecting surface, and the 
detecting plate is shown m Fig. 1. Atomic hydrogen 



from a Wood tube is formed mto a beam by the slits 
Si and m a manner similar to that used by Phipps 
and Taylor (Phys, Rev., 29, 309; 1927). The detectmg 
plate P IS also similar to that used by the same 
authors. The reflector (7 is a plane pohshed glass 
surface cooled by liquid air and covered with a thin 
coat of frost which, to prevent contamination, is con¬ 
tinually renewed by the condensation of water vapour 
supplied by a suitably cooled side tube containing 
water. 

The result of a typical exposure is represented by 
Fig. 2- The shadmg shows the relative intensities 
of the hydrogen beams. The lower dark line is the 
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upper edge of the primary beam which passes above 
C without reflection The other darkened portions, 
which aie due to reflected atoms, exhibit the following 
principal features. There is an undarkened band at 
deflectmg angles less than 6^ followed by a relatively 
mtense dark band between 6^ and 12" which shades 
off mto a uniform darkening at laiger angles The 
position of the intense reflected band is not affected 
by changing the mchiiation of O from 30" to 3^ 30", but 
there is a somewhat doubtful change in definition, 
the Ime appearing sharper with G set at the larger 
angles. This point is not quite certain, however, 
because of a possible illusion due to the diflerence m the 
intensities of various plates In 
this regard it is well to point out 
that if the surface O is placed tan¬ 
gentially to a circle passing through 
Si of such a radius that an arc 40 
IS included between Si and P, all 
specular reflections from the indi¬ 
vidual crystal surfaces of glancmg 
angle 6 will come to a focus on P Pia, 2. 

If the reflected band corresponds 
to mtense reflection at some critical angle between 
3° and 6°, a sharper focus would be expected with <7 
set at 3“ 30' than at any other smaller angle 

Calculating the wave-length of the average hydrogen 
atom at the probable discharge tube temperature of 
400^ C., we find X = h^mv = 0 98 a 10 -« cm The exact 
structure of the ice crystal is not well known and still 
less certain is the nature of the reflection, for it seems 
reasonable that the surface structure of the crystal 
should play a more important p^art than m the 
reflection of X-rays. If we take 4 3 A.U. (the probable 
edge of the imit cell of ice) as the distance between 
reflectmg centres, a wave of the above length should 
be intensely reflected at a deflecting angle of about 
12°, agreeing with the upper edge of the reflected 
band. 

Although more accurate measurements are neces¬ 
sary to establish the exact nature of the phenomenon, 
it IS now quite certam that some sort of a selective 
'reflection is present at small angles. These measure¬ 
ments are being extended, together with an investiga¬ 
tion of the effect of the discharge tube temperature 
on the position of the reflected band. It is also 
desirable to study the phenomenon with um-veloeity 
atoms, and it is thought that this may be possible. 

Thomas H. Johnson. 

Sloane Laboratory, Yale University, 

New Haven, 

Connecticut. 


Biological Fact and Theory. 

Without the slightest hop© of modifymg or molli¬ 
fying Dr. Charles Walker's opinions, yet may I point 
out to readers of Nature that my previous letter 
(July 2. p. 12) was not intended to explain or defend 
m detail the chromosome theory of Mendelian inherit¬ 
ance, as that has been done more or less adequately 
m every recent text-book dealing with cytology or 
heredity. I merely directed attention to the fact that 
this theory is the only one in the field and that it is 
proving of great service in stimulating biological re¬ 
search. Its value to the student of practical breeding 
is acloiowledged by Prof. Adametz in his Lehrb. 
d. allgem. Tierzucht " m the following words: “ Die 
zytologische Begrundung der Mendelschen Vererbtmgs- 
theone erwies sich, wie im folgenden . . . kurz 
gezeigt werden soli, von ausserordentlich grossem 
Wert fur das Verstandms verschiedener bis nun wenig 
verstandlicher Yererbungsvorgange.'' 

J. S. DXJNBGBBXiY. 
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Past Climates.^ 

By Dr. G C. Simpson, C B., P R S. 


rf'^HERE is undoubted e^ddeiice that at some 
-L period or periods in the earth’s history the 
chmate in polar regions was much less severe than 
it is at present. In the Arctic there are indications 
of a climate when vegetation similar to that which 
is now found m subtropical regions flourished in 
Greenland and Spitsbergen. Geologists have gener¬ 
ally supposed that during these periods the tempera¬ 
ture over the whole earth was much more uniform 
than at present, so that the temperature diflerence 
between the equator and the poles was very small, 
if it existed at all These conditions are explained 
as the consequence of vast oceanic currents carry¬ 
ing warm water to polar regions The Gulf Stream 
Drift now maintains a mean annual temperature 
off the coast of Norway in latitude 70'^ N , which is 
10^ C. higher than the mean temperature of the 
latitude, and it is supposed that if its volume, 
velocity, or both were increased, and 
other streams mtroduced, even-higher 
temperatures could be maintained 
over the whole of the north polar 
regions. This supposition is based 
on an entirely wrong conception of 
the physical causes which maintain 
the existing climatic zones. 

The primary cause of the differ¬ 
ence of temperature between the 
equator and the poles is the shape 
of the earth, which results m higher 
latitudes receiving less solar energy 
per square kilometre of surface than 
lower latitudes. But the distribu¬ 
tion of solar energy alone does not 
determine the temperature at the 
surface; if it did the temperature near the poles 
would fall to near the absolute zero during the 
long polar winter. During the whole year, 
specially during the winter, the temperature 
in high latitudes is governed mainly by the 
heat conveyed from low to high latitudes by the 
general circulation of the atmosphere. On the 
other hand, the general circulation of the atmo¬ 
sphere is caused and maintained by the temperature 
gradient along the meridians. Reduce this tem¬ 
perature ^adient and the general circulation 
decreases; increase it and the general circulation 
bwomes more active. No one has yet estimated 
with any certainty the relative amount of heat 
transported by oceanic currents and by the atmo¬ 
sphere ; but whatever the relative amounts, they 
both depend on the general circulation of the atmo¬ 
sphere, for the heat-carrying oceanic currents are 
all wind-driven surface currents. Thus, if we reduce 
the temperature difference between high and low 
latitudes, we reduce the amount of heat transported 
by both vehicles. 

If a second Gulf Stream were introduced into the 
northern hemisphere by, say, cutting a wide channel 
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across the middle of Asia similar to the Atlantic 
Ocean, heat would be carried into the polar basin, 
where the temperature would rise. But this rise 
in temperature would dimimsh the temperature 
difference between the equatorial and polar air on 
which the cyclones of the North Atlantic depend 
The winds associated with these cyclones are, how¬ 
ever, the chief vehicle for transporting warm air 
into, and cold air out of, the polar basin ; in addition 
they are the chief factors in driving the present Gulf 
Stream Drift along its path. Thus the opening of a 
new supply of heat to the polar region would be 
accompamed by a reduction of the old supply and 
the final result w^ould be little or no change in 
temperature. 

This reasoning is admittedly qualitative and alone 
w^ould carry no great weight; but the existing 
temperature conditions are conclusive evidence of 


its correctness. It would be difficult to imagine 
any distribution of land and sea more different, 
from the present pomt of view, than that which 
exists to-day in the two hemispheres. In the 
northern hemisphere the land and sea masses are 
arranged parallel to the meridians, and one ocean 
extends in an uninterrupted sweep from the equator 
to the pole ; in the southern hemisphere the land 
and sea masses are arranged parallel to the circles 
of latitude. Two-thirds' of the whole land of the 
earth is concentrated in the northern hemisphere, 
maiifly about middle latitudes ; while the southern 
hemisphere is mainly occupied by a great ocean 
which extends almost unbrokenly around the earth 
between latitudes 40° S. and 70° S In spite of 
these extremes of land and sea distribution the 
average mean annual temperature along every circle 
of latitude, as determined by Meinardus, is practi- 
caUy the same in the two hemispheres, as wilkte 
seen from Table I ^ 

^ Space does not allow of one examining this table 
m detafl, but attention may be directed to latitude 
70 as being representative of polar regions where 
one would expect any difference to be especially 
marked. Within the Arctic Circle there is a great 
sea; within the Antarctic Circle there is a great 


TABLE I. —Mean Annual Temperatures at Sea-Level 


Latitude. 

1 

Average Mean Annual Temperature 

Peicentage of Land 

North 

2 

South. 

3 

Difference. 

4 

Mean. 

5 

North 

6 

South 

7 

Difference 

8 




®C. 


% 

% 

% 

0 

26 2 

26 2 


26 2 

22 

22 


10 

26-7 

25 3 

1 4 

26 0 

24 

20 

4 

20 

25 3 

22 9 

2-4 

24 1 

31 

24 

7 

30 

20 4 

18-4 

20 

19-4 

43 

20 

23 

40 

14 1 

11 9 

2 2 

13-0 

45 

4 

41 

60 

5-8 

55 

03 

5-6 

58 

2 

1 66 

60 

-111 

- 4-i 

30 

- 26 

61 

0 

1 

70 

-107 : 

-13 3 

28 

-12 0 

53 

71 

~ 18 

80 

-18 1 : 



(-18-1) 

20 

100 

I -- 80 

90 

— 22 7 



(-22 7) 

0 

100 

-100 

» 0-90 j 

15 2 

13 3 

1 9 

14-2 

39 

17 

22 
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continent. Outside the Arctic Circle the coiitiiients j the mean temperature off the coast of Xor?. ay being 
of Xortli America and Asia form together the ; more than 20^ C. higher than the mean temperatine 
largest mass of land in any part of the earth ; J in the west of Siberia 

outside the Antarctic Circle a continuous ocean ^ In the zone between TO' X and 00" X-, the 
extends completely around the earth for many j temperature is highest over the east of the oceans 
degrees of latitude The Gulf Stream Drift, the j and lowest over the east of the continents This 
greatest heat-carr\nng ocean current which exists, is due almost entirely to the fact that over the east 
conveys warm water right into the heart of the of the oceans the prevailing viiids have a southerly 
Arctic Ocean ; in the south no current carries warm component and over the east of the contments a 
water wnthin 40 ° of the pole. Yet there is only a northerly component. This means that the chief 
difference of 2'' 8 C. between the average tempera- transport of warm air from equatorial regions is 
tiire along latitude 70° m the north and in the south, over the east of the oceans, and as the winds control 
In the face of the evidence of Table I. there can be the movements of the surface waters the effect of 
little doubt that the distribution of land and sea the ocean currents is simply an addition to the 



EiG 1 —Yearly isotherms. 


plays little part in determining the average tern- effect of the winds. On the other hand, the return 
perature along a circle of latitude and that no flow of air from poiapegions is mainly over the east 
ledistribution of land and water could possibly of the contments, bringing with it low temperatures 
have raised the temperature in polar regions by from higher latitudes. Whatever the distribution 
the 25° C. required to give Spitsbergen the climate of land and sea within the zone we inay expect the 
which exists to-day in the Mediterranean. same effect, the transport of warm air will be over 

Although from the above discussion it would the east of the waters and the transport of cold air 
appear that the distribution of land and water plays over the east of the land masses. The only 
a very small part in determining the average question that arises is whether there are any limits 
temperature of a zone, there is no doubt that it does to the difference of temperature that may be induced 
play a very large part in determining the actual in this way. A glance at Fig. 1 will show that there 
temperature in various parts of a zone. appear to be such limits. The areas of the con- 

Fig. 1 has been reproduced from Harm’s Lehr- tinents and of the oceans in the zone we are con- 
buch der Meteorologie ” to show the existing sidering are very different, the extent of Asia being 
variations of mean annual temperature. We see at more than twice that of Xorth America and the 
once that the temperature may be very different at extent of the North Pacific Ocean being more than 
different places along the same circle of latitude, twice the extent of the North Atlantic. In spite of 
The greatest differences occur along latitude 70° N., this difference of extent the lowest temperature 
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on any latitude over North America is practically m the east of North America and m the east of 
the same as the lowest temperature on the same Asia, ^ i ^ i 

latitudes over Asia. In the same way, in spite of Similarly over the sea ; when we md that the 
the Gulf Stream Drift the highest temperatures highest temperatures over the broad North Pacific 
over the North Pacific are verv similar to those Ocean are vuthin three degrees of the corresponding 
over the North Atlantic. " temperatures in the narrow North Atlantic with its 

The figures are the most striking m the case of the active Gulf Stream Drift, we may legitimately draw 
low temperatures in the east of the continents, the conclusion that no redistribution of land, and 
From latitude 40° N. to 60° N. the great Asiatic water would materially raise the temperature over 

land mass produces the same lowering of the the sea. , . . , 

We thus see that m the north temperate 
TABLE II zone there are quite definite maximum 

variations from the mean temperature of 
the circles of latitude, and that these exist 
to-day over both North America and Asia. 
The conclusion is irresistible that at no 
time in the past could mean annual 
temperatures exist locally in the north 
temperate zone which do not occur on 
the same latitude to-day. 

Similar considerations applied to the 
polar and equatorial zones lead to the same 
conclusion, and there seems little doubt that 
temperature within one or two degrees as is pro- not only have there always existed climatic zones 
duced by the much smaller North American con- similar to those which exist to-day (assuming no 
tinent. From this we may conclude that North change in solar radiation), but also at no time in the 
America is already sufficiently extensive to produce past is a limited region of the earth s surface likely 
the maximum cooling and that no readjustment of to have had a higher or lower mean annual tempera- 
the land masses within this zone would produce ture than can be found somewhere on the same 
lower mean annual temperatures than exist to-day latitude in the northern hemisphere to-day, 


Latitude | 

Lowest Mean Annual 
Temperature 

Highest Mean Annual 
Temperature 

1 

America 

Asia 

1 Diflerence 

Atlantic 

Pacific 

Difference 

"X ! 

'C 

T 

=C 

°C 

°c 

°C 

40 i 

10 

8 

2 

17 

14 

3 

45 < 

6 

4 

2 I 

14 

12 

2 

50 1 

1 

0 

1 1 

12 

9 

3 

55 1 

- 5 

- 4 

-1 ! 

9 

7 

2 

60 1 

! 

~ 8 

- 8 

0 ! 

1 

8 

5 

3 


Historical Aspects of Diseased 


I NFORIMATION regarding disease in the past 
may be derived from three sources—^from 
human and animal remains in ancient times (a 
considerably limited field), from a study of old 
sculptures, models, and pictures, which give more 
especially evidences of abnormalities in growth, 
and finally from a study of the medical and other 
writings of the past. Achondroplasia has been 
shown to exist in Egypt so early as the Sixth 
Dynasty (2900 B.c.}, and achondroplasic dwarfs 
are often to be observed in Egyptian mural paint¬ 
ings. PotUs disease of the spine has also been 
noted in a bronze statuette of ancient Egypt. In 
a bust of Alexander the Great in his fatal illness, 
Sir Berkley Moynihan recognised evidences of 
oerebro-spinal fever. Achondroplasia and rickets 
are portrayed in the mural paintings of Pompeii 
and Herculaneum. The portrait of Ferdinand I., 
Emperor of Germany, painted in 1521 hy Lucas 
van Leyden, shows the adenoid facies, although 
it was only in 1868 that Wilhelm Meyer of Copen¬ 
hagen made adenoids known to the medical 
profemlon. Hystero-epilepsy has been identified 
in R^haeFs pictures, and Charcot and Richer 
identified hysteria major and hystero-epilepsy in 
the engravings of the famous epidemic dancing 
mania which was prevalent m the Rhine provinces 
from the fourteenth to the sixteenth centuries 
Similarly, these authors figured a number of old 


Abstract of tiw opening paper in tiie discussion on Clinical Vani 
twos in Di»ea« from the Historical Point of View/’ delivered bv S 
Humphry Kollefeton to the History of Medicine Section of the Bntis 
Medical Association at Edinburgh on July 22 
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pictures showing plague victims with buboes, and 
among them Saint Roch, the patron saint of the 
disease. 

Paintings may also show" diseases which were 
much more common than at present (leprosy), or 
conditions which have disappeared from Great 
Britain as the result of efficient preventive legisla¬ 
tion (hydrophobia). Although written records of 
acute disease are far more numerous than pictures 
and statues showing pathological conditions, their 
satisfactory interpretation is much more difficult 
owing to differences in the methods of description 
and nomenclature and the possibility of the exist¬ 
ence of more than one disease raging at the same 
time, as was probably the case during the Antomne 
plague in Rome. 

Now disease is not m itself a fixed entity, but 
the reaction of a complex organism to varying 
degrees of injurious influences , therefore a change 
in the organism or a change in the injurious factor 
may lead to widely different pictures Changes 
m the organisms responsible for infective disease 
occur wfith far greater rapidity than do changes 
m the higher mammals Some authors consider 
that changes in the former are much more important 
than changes in the host Wars and famine 
readily determine changes in the type of disease 
by setting up conditions favourable to the spread 
of disease and unfavourable to the victim of the 
epidemic spread. Such changes are most liable 
to occur in the acute diseases, but it is very difficult 
to decide whether a real change in type has occurred. 
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Another factor which may alter the clinical 
picture is the presence of secondary nifection, as, 
for example, was the case m the influenzal epidemic 
of 1918-19, where the presence of an additional 
hsemolytic streptococcal infection of the respiratory 
tract made the condition widely fatal, and so 
altered the influenzal picture that it was actually 
hinted in the lay press to he plague. Agam, it 
has been averred that the more severe type of 
smallpox was due to the same virus as present m 
mild smallpox complicated by a secondary strepto¬ 
coccal invasion favoured by insanitary conditions 
which so often prevailed m the past; but there have 
been very mild epidemics of smallpox in the past, 
and along wdth other evidence it wnuld appear 
that the mild and severe form are variants of the 
same virus as is also cowpox. The presence of 
one disease may sensitise the organism to another 
infection, as, for example, the influence of measles 
in leading to tuberculosis. 

Other diseases have shown definite changes in 
type, as in the case of scarlet fever, which forty 
or fifty years ago was often malignant and now is 
mild Other diseases appear to have altered, but 
in these cases this is often due to a separation out 
of the disease from a series of closely related con¬ 
ditions, as, for example, the separation out of 
typhoid, paratyphoid, and typhus from what was 
formerly known as contmued fever It was only 
in 1675 that smallpox was first clearly distinguished 
from measles by Sydenham, although an eruption 
hke smallpox was identified in an Egyptian mummy 
(1100 B c ), and chickenpox wns not definitely 
recognised as a distinct disease until 1767. War 
and its attendant circumstances may also give 
rise to new types of disease, as, for example, trench 
nephritis and trench fever, which were seen m 
North America seventy years before and not durmg 
the intervenmg years. After wars the epidemics 
and aberrant forms of disease that may have 
arisen tend to disappear. 

The question as to when a disease first appears 
is one of the greatest difficulties, and may go back 
before the written records. Tuberculosis has been 
identified m the Egyptian mummies, and from the 
written records the pulmonary form was very 
prominent in Greece Mumps was also known in 


: ancient Greece, and the orchitic comphcatioii 
described by Hippocrates It may have been 
plague that attacked the Phihstiiies after their 
capture of the Ark of the Covenant. Its history can, 
how'ever, be most certauih'^ traced m epidemic form 
from the great plague of Justinian which, arising 
in Egypt A B. 542, spread all over Europe There 
is good reason to beheve that malaria was one of 
the factors brmging about the fall of ancient Greece 
and Rome, and the references in classical litera¬ 
ture to this disease have been most carefully corre¬ 
lated by W. H. S Jones His work show's the value 
of medical history in explammg that of the world 

Although gout and rheumatism w'ere only 
separated in the sixteenth century, chrome arthritis 
has been show'ii in neolithic skeletons and in 
ancient Eg^qit. Brettoneau separated diphtheria 
from other throat infections in 1821, although 
mahgnant sore throat was described by Aretaeus in 
the second century a.b and by subsequent writers. 
Cerebro-spinal fever was first recognised in 1805. 
When encephahtis lethargica was first described 
in 1917, it appeared as if it wnre an entirely new' 
disease, but scattered descriptions appear of 
conditions closely similar even so far back as 1418, 
when in Tournai there was an outbreak of epidemic 
hiccup w'hich appears to be a manifestation of the 
myoclonic form of the disease. Appendicitis 
existed before it was described by Eitz of Boston 
m 1886, but it would appear to have become much 
more common in recent times, wffiile chlorosis has 
for all practical purposes disappeared. Other 
anaemias would appear to have mcreased, or at 
least are more commonly recognised as a result of 
improved diagnostic methods. 

Environmental factors also determine the in* 
cidence of disease, as in the case of parasitic diseases 
carried by animals or insect carriers, and then in 
the case of industrial diseases, diseases may have 
developed, reached a maximum, and then dechned 
as the dangerous features were appreciated and 
controlled, as happened in the case of trinitrotoluene 
and tetrachlorethane poisoning. Finally, popliteal 
aneurism, w'hich w'as very promment m persons of 
a syphilitic taint in the days of horse-riding, has 
become relatively infrequent with the decline in 
use of the horse. 


Obituary. 


Prof. J. L. Gustav Tschermak. 

P ROF. J. L GUSTAV TSCHERMAX—Seyse- 
negg, Hofrat, one of the most distinguished 
of modern mmeralogists and petrologists, whose 
death was recently announced, was born at Littau, 
hear Olmutz in Moravia, on April 19, 1836. He 
studied at the University of Vienna, and in 1857, 
while still a student, he accompanied Juhus Schmidt 
in his examination of the extinct volcanoes of 
Moravia, and was responsible for much of the field 
work as wsell as for the subsequent determination 
and description of the specimens obtained. In 
1858 he published his first paper, which dealt with 
the trachytes in the neighbourhood of Banov in 
Moravia. This was the earliest of a long succession 
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of important publications spread over more than 
sixty years. In 1861 he was received into the 
Faculty of Science of the University and acquired 
the right to give academical lectures. In 1862 
he was appointed custodian to the Court collection 
of minerals. 

From 1863 until 1866 Tschermak travelled in the 
Alps and Carpathians, and as a result published in 
1869 a treatise on the porphyritic rocks of the 

Middle Geological Epoch’’ (actually from the 
Carboniferous to the Cretaceous) in Austria. For 
this he received an award from the Vienna Academy 
of Sciences. In 1868 he was appointed Director 
of the Court collection of mmerak, and at the same 
time was nominated professor of mineralogy and 
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petrolog}^ at the University He retained this 
post until his retirement in 1906 as emeritus pro¬ 
fessor and emeritus director of the !Mmeialogical 
and Petrological Institute of the University. He 
was then ennobled as Tschermak von Seysenegg j 
In 1875 he was made a full member of the Vieima 
Academy of Sciences He was also honorary 
member of the scientific academies of Berlm, 
Gottingenj Munich, Pans, Rome, Leningrad and 
Sweden. He was foreign member of ^the Minera- 
logical Society and of the Geological Society of 
London 

The first edition of Tschermak’s treatise on 
mmeralogy wus published in 1881 and the sixth in 
1905. In 1871 he estabhshed the Minerahgische 
MiUeilungen, w^hich formed for a time a portion of 
the Jahrbiich der Kaiserlich-Konighch geologischen 
Eeichsanstalt. In 1878 it became the Mineralo- 
giscke und petrograpMscJie Mitteilungen (famiharly 
known as Tschermak’s Mitteilungen), which still 
continues. 

Tschermak’s most important work was on the 
constitution of the silicates. So early as 1865 he 
published a paper on the felspar group, a synopsis 
of which appeared in the Geological Magazine for 
the same year. In this he showed that the plagio- 
clase felspars are built up of varymg proportions I 
of albite and anorthite, minerals which closely re¬ 
semble each other in their crystalline form and in 
their molecular volumes. This formed the starting- 
point of Eeckeh work on the same subject. Tscher¬ 
mak afterwards applied similar principles to the 


amphiboles, the pyroxenes, the micas, the scapo- 
htes, the chlorites,And the tourmalines, as well as 
to the rhombohedral carbonates. He also claimed 
that he could obtain definite silicic acids by ^ 
treatment of silicates wuth acid solutions, but this 
contention has not been universally accepted. He 
gave considerable time to the study of meteorites, 
of which a fine collection is housed m the museum 
at Vienna 

Tschermak married Fraulein Hermine Fenzl, 
who survives him. His two sons hold professor¬ 
ships, at Vienna and Prague respectively. 


We regret to announce the following deaths 

Sir William iVshley, emeritus professor of commerce 
m the Umversity of Birmingham and president in 
1907 and 1924 of Section F (Economics) of the British 
Association, on July 23, aged sixty-seven years. 

Sir Bryan Donkin, honorary member of the Royal 
Medico-Psychological Association, and author of many 
publications on criminology and related subjects, on 
July 26, aged eighty-two years. 

Sir Harry Johnston, G.C M.G., K.C.B.,—zoologist, 
ethnologist, and explorer—distinguished particularly 
by his scientific contribution to knowledge of tropical 
Africa, on July 31, aged sixty-mne years. 

Dr. Paul Kessler, professor extraordinarius of 
geology at the University of Tubmgen, and author of 
several mterestmg papers on the morphology of fossil 
Ammonoidea, on July 14. 

Mr. E. Sanger-Shepherd, well known for his work 
on colour photography and the development of 
instruments for photographic sensitometry, on July 8, 
aged fifty-eight years. 


News and Views. 


All large passenger ships have a complete staff 
of radio operators and keep a continuous watch for 
radio signals. The great majority of ships, however, 
have only one radio operator, and so a contmuous 
watch IS impossible. Such a ship might be in close 
proximity to a ship neechng assistance and hear 
nothing of its distress calls. Probably a much larger 
ship at a greater distance away would be diverted 
from its coume to give the requisite assistance. This 
wnuld lead to delay and greatly increase the cost. 
TMs difficulty has now been overcome by the ap¬ 
paratus designed by the Marconi International 
Marine Communication Co,, Ltd. The object of this 
auto-alarm is to ensure that the call shall be received 
by the smaller ships even when the operator is ofi 
duty. The alarm signal consists of a senes of three 
dashes, each of four seconds duration, separated by 
intervals of one second. The Post Office regulations 
insist that this signal, the forerunner of the distress 
(S.O.S.) call, shall operate the receiving apparatus, 
which rings a bell to recall the operator, even when 
it is sent by hand with the aid of an ordinary watch 
with a seconds hand. If the signal be wrongly sent, 
even although the apparatus is set in motion, it will 
instantly come hack to zero and be ready to receive 
signals correctly sent. Allowances are made for want 
of skill of the operator by making it operate when the 
dashes have intervals between three and five seconds 
long and the blanks have intervals lying between one 
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fifth and two seconds. The apparatus operaiiCS oven 
when two ships are sending Morso mossagc^s at tho 
same time and on the same wave-length. When a 
distress call is roceivod, alarm bolls arc rung on tho 
bridge, m the radio cabin, and in tho operators’ 
sleeping quarters. 

Sir Ronald Ross, director-m-chief of th© Ross 
Institute and Hospital for Tropical Diseases, Putney 
Heath, S.W., has been awarded the gold medal of the 
African Society in recognition of his valuable work 
and its services to Africa. In the report of the Ross 
Institute and Hospital for 1926, recently received, 
reference is made to the need for extension of tho 
hospital and especially to th© importance of the 
extension of malaria control operations In this 
connexion attention is directed to tho British Mosquito 
Control Institute at Hayling Island, and it is sug¬ 
gested that when young men are ongagocl for service 
on plantations m the East, it might bo advantageous 
if they could spend a few hours or days at Hayling 
Island to obtain an idea of the habits of mosquitoes 
and the methods of control. Sir Ronald Ross was 
mvited by the Indian Tea Association to visit planta¬ 
tions in India and to inspect th© work being don© 
there to reduce malaria. He visited also Malaya and 
Burma, and has prepared a report on his observations. 
Comparing his experiences while on service in India 
from 1881-1899 with his recent observations in 
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Ceylon, l^Ialaya, Assam, and Calcutta, he concludes 
there must be a marked reduction of culicine 
mosqmtoes in the hoiise'^ of Europeans, due prm- 
cipally to better knowledge of these insects and of 
their breeding habits, and also to the actnuties of 
public health departments. He advocates still 
fiuther control of both culicmes and anophehnes by 
public action. 

Malabia control in Malaya has reached a high state 
of efficiency and will quite possibly succeed in 
practically banislnng the disease or at least m reducmg 
the pandemic to small local outbreaks. In Burma, 
Sir Ronald found that advance has not been nearly 
so rapid, apparently due chiefly to the fact that the 
plantmg community is not nearly so large and there 
IS much more popular, and therefore less instructed, 
control of the admimstration. Assam presents a state 
of transition , the details of malaria control for a 
large number of estates have been worked out, but 
the whole movement should be unified in order to 
prevent expensive local failures due to recalcitrant 
neighbours and other causes. Calcutta has still much 
to learn from Singapore ; it does not spend enough 
on mosquito control. Dengue is prevalent every year 
and malaria still haunts the outskirts of the city 
The housing of the poorest classes is bad, and Sir 
Ronald makes an appeal for its improvement by 
legislation and action. He refers to the formation of 
anti-malaria and public health societies m Bengal, 
managed by the people themselves, with many 
branches m remote \ullages and rural areas. In con¬ 
clusion, he remarks that what can be done m other 
countries against malaria can be done in all. “Is it 
not tune to hope that malaria control by modern 
methods will soon be adopted everj’where ’ ” 

Fxjbtheb information is now available relating to 
the remarkable find of a hquid in the canopic jar 
of Queen Hetepheres, mother of Khufu, which un¬ 
questionably has been preserved since the Pyramid 
age. An analysis has been made by Mr. Lucas, 
chemist to the Egyptian Antiquities Department, of 
which some particulars are given in the Times of 
July 26. It appears that the liquid is a 3 per cent, 
solution of natron, of which the water has been stained 
yellow by the organic contents of the canopic jar. It 
IS suggested that the water has been preserved owing 
to the fact that it was enclosed in an alabaster box 
with a tight-fitting hd and buried in a chamber cut 
from the livmg rock at a depth of 100 ft. and in a 
niche which had been built up with plaster-covered 
hmestone slabs. 

Since the resumption of archaeological excavation 
after the War few fields have advanced more rapidly 
in public interest than Mesopotamia, which at one 
time was regarded almost exclusively as the provmce 
of the specialist. This is to be attributed to a great 
extent to the broader treatment which has been 
given to the announcements m the press of the 
results obtained both by the Weld BlundeU Oxford 
University and Field Museum expedition at Kush 
and the joint expedition of the British Museum and 
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the Pennsylvania Lhuveisity ]\Iuseimi at Ur A 
fruther and welcome indication of this tiend is 
afforded by the publication of a guide to the anti¬ 
quities of Mesopotamia by Mrs Mac Kay It deals 
with sites clatmg from the earliest period down to, 
but not mcludmg, the Islamic period. For the con¬ 
venience of travellers the sites are grouped under the 
stations of the railway from which they are most 
accessible, and each is described briefly but in suffi¬ 
cient detail to enable the non-expert to grasp the 
essential sigmficance of what has been revealed by 
excavation. Brief historical notes, a chronological 
table from the “ Cambridge Ancient History,” and a 
few useful hints on eqmpment are included. The 
guide is issued by K. Mackenzie, the Book Shop, 
Baghdad, Iraq. 

Fxjbtheb particulars are announced of the seven¬ 
teenth International Congress of Orientalists to be 
held at Oxford from Aug 27~Sept 1, 1928. The 
president of the Congress will be the Right Hon. Lord 
Chalmers, and Prof. F. W. Thomas, Boden professor 
of Sanskrit, will act as chairman of the organising 
committee. The meetings will be held in the Indian 
Institute and adjoining College and Umversity 
buildings. The work of the Congress will be dis¬ 
tributed among mne sections, of which one will be 
general, including anthropology, ethnography, pre¬ 
historic archaeology, comparative mythology, and 
folklore*. Other sections will be : Assyriology and 
cognate subjects, Egypt and Africa, Central and 
Northern Asia, the Far East, India and Iran, in¬ 
cluding the Indo-European languages of Asia, the Old 
Testament, the language, literature, etc., of Islam, 
and oriental art. Each section will have its sectional 
president. The languages of the Congress will be 
French, German, and English; but other languages 
may be used with the permission of the sectional 
president. The fee for the Congress is £1. Applica¬ 
tions for membership should be addressed to the 
treasurer of the Congress, Mr. G. R. Driver, Magdalen 
College, Oxford. Titles of papers offered should reach 
the secretary, Mr. C. N. Seddon, not later than 
Mar. 1, 1928. 

An active eruption of Vesuvius began towards the 
end of July, and on Aug. 1 there was a new flow of 
lava and an increase in the number and intensity 
of explosions inside the volcano. A large amount of 
material has been ejected in the form of voleamo 
bombs and ash. 

A BRIEF report on the great Kansu earthquake of 
May 23 (May 22, G.M.T,) has come from Mgr. Budden- 
brock, Vicar Apostolic in Kansu {TvmeSy July 30). 
The writer, who was at Lanchow, the capital of the 
province, at the time, states that the city of Kulang- 
has disappeared, and he estimates that 100,000 people 
were killed. Kulang is about 120 miles north-west of 
Lanchow, and between the positions assigned from 
seismographic evidence to the epicentre, and nearer 
to that given by Prof. Turner (see Nature, voL 119, 
pp, 826, 937). According to information received by 
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the China Inland IMission in London, the earthquake 
Tvas strong enough to damage huildmgs so far as 
Liaiigeiio^du, 150 miles north of Lanchow. 

The tlurd meeting of the International Union of 
Geodesy and Geophysics will be held at Prague on 
September 3-10. Papers will be read and discussions 
take place m the various sections of the Union, 
namely, geodesy, seismology, meteorology, terrestrial 
magnetism and electricity, oceanography, volcanology, 
and hydrology. 

Dk. En-WAnn R. Weidleih, director of Mellon 
Institute of Industrial Research of the University of 
Pittsburgh and president of the American Institute 
of Chemical Engmeers, will spend the months of 
September and October m visits to European educa¬ 
tional institutions, research laboratories, and chemical 
works. While abroad he will also confer with a 
number of educationists and laboratory directors 
regarding various problems m mdustrial research 
organisation and management. Dr. Weidlem expects 
to be in England during the period Sept. 14-24, where 
he may be addressed c/o The Old Colony Club, 79 Fore 
Street, London. His contmental trip through Ger¬ 
many, Switzerland, Italy, and France will follow. 

The ninth International Congress of Zoology will 
meet at Budapest from Sept. 4-9, xmder the presidency 
of Dr. G. Horvath. The offices and the general 
meetmgs will be in the Hungarian National Museum, 
and the sectional meetings will be in the University 
Institutes of Natural Science and Medicme. A large 
number of communications have already been offered. 
In addition to the more serious business, opportimity 
will be given for excursions on the Danube, to 
mountains in the neighbourhood, to Lake Balaton, 
and to the Puszta Hortobagy, with its herds of horses, 
cattle, and sheep. Various facilities are given by the 
Covemment and railways of Hungary. Owing to an 
unfortunate statement in the prelimmary annoxmce- 
ment, notices appeared in German zoological publica¬ 
tions which made one fear that the Congress would 
lose its international character; but we understand 
that any difficulties there may have been are now 
entirely smoothed away, and a successful gathering, 
the first since Monaco in 1913, seems assured. 

The fourth Conference of A.S.L.I.B. (the Associa¬ 
tion of Special Libraries and Information Bureaux) 
wil be held at Trinity College, Cambridge, on Sept. 
23-26. The proceedings will open with a reception 
by Sir J. Thomson m the Fellows’ Garden of 
Trinity, and discussions will occupy the mornings and 
evening of succeeding days. The subjects for dis- 
ccKsion include the following; the Report of the 
Public Libraries Committee of the Board of Educa¬ 
tion (Mr. A. E. Twentyman and Lieut.-Colonel L. 
Newcombe); recent developments in connexion with 
the Science Library, South Kensington (Sir Henry 
Lyons); information, orgamsation, and statistics in 
industiy^ (Major L. Urwick, Mr. S. J. Nightingale, Mr. 
Hugh Quigley, Mr. W. Wallace, Mr. A. E. Overton, 
Mr. F- W. Tattersall); patent classification (Mr, 
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A. R. Wright, Mr. Allan Gomme) , problems of the 
information bureau (Mr A F Ridley, Mr. P, K. 
Turner, Dr. J C. Withers) , photographic reproduc¬ 
tion of printed and MS. material (Mr N. Parley, Sir 
Whlham Schooling, Mr. R H. New) ; standards of ^ 
book selection in science and technology (Sir Richard 
Gregory). Further particulars of the Conference can 
be obtained from the Secretary, A S L I B., 38 Blooms¬ 
bury Square, London, W C 1 

The Pacific Hydrobiological Station at Vladivostok 
was established in 1925 with the view mainly of 
research on the conditions of the Russian fisheries in 
the Pacific, but it is working not only on the problems 
of immediate practical interest, but also on various 
hydrobiological questions (Priroda, 1927, No. 3). The 
station is situated at the Basargin Peninsula, about 
6 kilometres from Vladivostok, where some old 
mihtary bmldings were converted into laboratories 
and houses for the staff. During the first year of the 
existence of the station a systematic study of the 
marine fauna was begun and regular hydrological 
observations organised. The fauna of this part of 
the Pacific proved to be extremely rich, including 
numerous species of fish not previously known from 
Russian waters, while the invertebrate fauna is also 
of unusual interest. Apart from this pm’ely scientific 
work, a detailed mvestigation of fisheries in the Bay 
of Peter the Great and at the Kamtchatka shores was 
organised. This study revealed that Russian fishing 
in the Pacific waters is almost exclusively devoted to 
salmon, while a number of other valuable fish are not 
exploited only for lack of information as to their value--*' 
and methods of fishing. Laboratory accommodation 
at the Station is calculated not only to permit 
scientific work of its own staff, but also to enable 
outside students to work there temporarily. 

The seventh annual report of the Industrial Fatigue 
Research Board gives an account of its constitution, 
investigations, and researches. Its work roughly falls 
into three mam categories : (1) Investigations of par¬ 
ticular problems of wide industrial importance, such 
as hours of labour, accident causation, design of 
machinery, ventilation, rate of improvement in 
industrial occupations, vocational guidance, the rela¬ 
tion of school-leavmg age to well-being and proficiency. 

(2) Studies of specific problems submitted by govern¬ 
ment departments and industrial associations, e,g. 
sickness m cotton-weaving sheds and m the printing 
industry, weight carrying by men and women, tele¬ 
graphists’ cramp, vision and lighting, vocational 
selection. (3) Experimental researches undertaken in 
university and other laboratories, e.g. principles 
governing muscular energy, acquisition of skill, 
psycho-galvanic reflex. The Board directs attention 
to the necessity for a more general realisation of the 
possibilities and necessity for such research which, 
while its immediate effects may be less striking than 
those resulting from technical and mechanical develop¬ 
ments, yet has far-reaching effects valuable both to 
the worker and employer. For example, an alteration 
in some material condition may lead to an increased 
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output- immediately : if, however, that alteration 
should put too much strain on the woikers, then 
increased sick-leave or general dissatisfaction may 
lesult, the effects of -which will only be gradually felt 
The Board suggests that small coiuiinttees represent¬ 
ing employei's and workmen should be set up m the 
more impoitant industries for the purpose of dis¬ 
cussing and submitting for investigation problems 
affectmg the human factor in industry 

In the May issue of the journal of the Allgememe 
Elektrizitats Gesellschaft an account is given of a 
lectiu'e by Dr. Lubowsky on the transport and pack¬ 
ing of engineering products for foreign maikets. This 
subject is of the greatest importance to industry and 
deserves close study. At the beginning of the War, 
the Germans made many tests, using suitable 
machinery, to find out the stresses called into play by 
every conceivable method of packing, the amount of 
packmg material required, and the space taken. It 
is sometimes specified that the apparatus ordered 
should be contained m a soldered sheet tm case 
without stipulating on the methods reqmsite for the 
adjustment between the external and internal 
atmosphere. These are essential on accoimt of the 
variations of temperature and atmospheric pressure 
A small accident to a soldered edge often leads to the 
collection of condensed water m the box. This may 
arise also from the hygroscopic nature of the goods. 
Drjdng chemicals will not prevent the bad effects 
produced by condensation. The A E.G. have found 
that hard wood cases suitably dove-tailed and utilising 
pitch-paper and oil-cloth are cheaper and much more 
serviceable. When there is a risk of breakage the 
goods are suspended by spiral springs during trans¬ 
port. In order to ascertain their weakest points, cases 
and casks were periodically allowed to fall to the 
ground from given heights. Thus particulars have 
been obtained for nearly every class of wood as to 
the requisite thickness, best method of stiffening, 
number, strength, and distance apart of the bands, 
best length and finish of the nails, appropriate 
humidity, and many other useful data. 

We referred incidentally m a recent issue to the 
educational experiment being made at the Malting 
Housf' School at Cambridge, which aims at stimulatmg 
and developing the ' finding-out ’ interest m children 
from the age of 4-5 years onwards. A film privately 
exhibited by the school a week or so ago m London 
illustrated the methods used. The children, mostly 
between four and seven years of age, were shown 
finding out for themselves the properties of things, 
the sequences of various processes, the relations 
between objects, and between their own activities 
and these objects. They were shown trying whether 
leaves would bum, whether metals would melt, or 
how much water would put the fire out; a see-saw 
led them to try to weigh one another, and then to 
wei^h and compare various objects on a balance, 
the water-tap in their sandpit went out of order and 
one of them tried with a spanner to turn it; some of 
them modelled in clay or used a potter’s wheel; 
others listened to a gramophone, managed by them- 
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selves : thev were shoim taking caie of tlieir live pet 
animals, and dissecting ( " looking inside ”) dead ones , 
they handled well and traly liaimner, nails, chisel, a 
large saw, a drilhng niaclime, a lathe ; they sewed 
and wove ; and moving freely in and out of these and 
other interests, they enjoyed, not less but not more, 
imitation and |ihantasy games, running about and 
climbing, like any other lively childi'en of their ages. 
As one watched the ease and independence with which 
the children went about their manifold activities, it 
could scarcely be doubted that whatever additional 
methods practical educational needs might impose, 
all that children learned by this method is so much 
clear and certain gam. 

The Bureau of Standards at Washington pubhsh 
a directory of commercial testing and college research 
laboratories. Apparently there are 207 commercial 
testing laboratories throughout the IJmted States and 
no less than 143 college research laboratories. These 
form a most useful adjunct to the National Bureau 
of Standards, the mam object of winch is to make 
tests and carry out investigations for other govern¬ 
ment departments. The other laboratories do the 
ordinary routine work, and so the Bmeau has more 
time to devote to research and official work. In 
Great Britain, engmeers have standard specifications 
which they are contmually revising, but the number 
of institutions which are prepared to test whether the 
material or workmanship comes up to the standard 
is very small and is piaeticaliy unknown to many 
purchasers, and hence they hesitate to buy on speci¬ 
fications and trust too much to a film’s reputation. 
The Bureau of Standards has inaugurated a ‘ certi¬ 
fication plan.’ On this plan, lists of manufacturers 
are compiled who are willmg to supply material in 
accordance with certain specifications and to guar¬ 
antee that they fulfil the required conditions. We 
know of certain clauses in several widely used 
specifications which are virtually a dead letter m 
England, because very few purchasers know where 
they can get the required tests made, and even when 
they do, the prices are found to be prohibitive. In 
the immediate future there will probably be a great 
increase in the demand for such tests both m con¬ 
nexion with our domestic and our export trade. In 
our opinion a directory similar to the one produced 
by the Bureau of Standards in America, giving a list 
of both commercial testing and college research 
laboratories, would be a boon to industry in Great 
Britain. 

The following awards for the year 1927-28 have 
been made by the Salters’ Institute of Industrial 
Chemistry and approved by the Court of the Company: 
Fellowships renewed : Mr. R. M. Deanesly, Umversity 
of Oxford, at the Ramsay Department of Chemie*d 
Engineering, Umversity College, London (PeJloWf 
1926-27); Mr. H. B. Spalding, University of Oxford, 
at the Massachusetts Institute of Technology (Fellow, 
1926—27). Fellowships awarded i Mr, C. C. Akhurst, 
Imperial College of Science and Technology, London ; 
Mr. A. Caress, Umversity of Cambridge; Mr. I. C. 
Mxon, University of Cambridge; Mr. D. R. Pryde, 



200 


NATURE 


[August 6 , 1927 


X'^niversity College, Bangor , IMr. J. l\Iuir Smith, Arm¬ 
strong College, Newcastle, l\Ir. F, itt. Imperial 
Chilege of Science and Teclmoiog}’', London. The 
Salters’ Institute has also awarded fifty Grants-in-Ad 
to young men employed in chemical works to facilitate 
their further studies. 

The Japanese meteorological observator}'’ at Zmsen, 
Tyosen (Korea), has just issued a very comprehensive 
report of its acti\uties dui*mg the year 1923. Hourly 
values are given of air pressure and temperature, 
relative humidity, and wind speed and direction, at 
the central obseiwatory, while four-hourlj^ observa¬ 
tions of various meteorological elements at the 
observatory and its branch stations, w^hieh are 
numerous, are summarised. Details of the seismic 
and (absolute) magnetic observations made at Husan 
and Zmsen are also included. The work appears 
to be well orgamsed, and the report is detailed and 
satisfactorily produced. The letterpress is given 
in Japanese characters and also in English. The 
customary European symbols for cloud forms and 
other meteorological phenomena are replaced by 
picturesque Japanese symbols, which by no means 
convey their import to a European reader at a glance, 

Rbi'EKBIEG to the review which appeared in Natube 
of July 16, p. 76, of Gurwitsch’s “ The Scientific 
Principles of Petroleum Technology,” Prof. B. N 
Menschiitkin, of the Polytechnic Institute, Leningrad, 
writes pointing out that Prof. Leo Gurwitsch died on 
May 30, 1926. 

The National Research Council, Washington, D.C., 
has issued through its Committee on Child Develop¬ 
ment a “ Directory of Research in Child Develop¬ 
ment ” (Reprint and Cu'cular Series, No. 76, Price 
50 cents). The entnes, 425 in number, give the 
names of research workers in the United States and 
Canada, the subjects of their specialties, and the 
research problems upon which they are engaged. 

We have received from Mr. C. Baker, 244 High 
Holbom, W.C.l, and Messrs. Ogilvy and Co., 20 
Mortimer St., W.l, their respective catalogues of 
second-hand and shop-soiled scientific apparatus for 
sale at reduced prices. Prospective purchasers would 
do well to consult these catalogues in the first place, 
for many hargams in microscopical and other appar¬ 
atus, cameras, etc., are listed. 

Messrs. Platters and Garnet, Ltd., 309 Oxford 
Road, Manch^ter, have sent us their catalogue of 
microscopical preparations (Catalogue A, 1927). 
They claim to he the largest actual mounters of 
microscopical preparations in England, and their 
normal stock of mormted slides numbers 25,000- 
30,000. The list is a verj’’ complete one and com¬ 
prises preparations illustratmg all the biological 
sciences as well as petrology and metallurgy. 

The Edinburgh Mathematical Society has begun 
to issue a new senes of its Proceedings. An attractive 
opening part con tains ten research papers, Profs. 
Baker and Turnbull and Mr. Richmond being among 
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the contributors. A general leader will find most 
mterest m Prof Gibson’s “ Sketch of the History of 
Mathematics m Scotland to the End of the Eighteenth 
Century.” This paper gives an account of the 
mathematics studied in Scottish tmiversities in then^s 
early days, and refers especially to the work of Napier 
and of James and David Gregory. It is unfortunate 
that a standard size of page has not been adopted for 
the new venture, also that the pages are not numbered 
in the customary place. 

The British Museum (Natural History) has added 
four sets of picture post cards to the two issued last 
year illustratmg native British orchids. The various 
species are beautifully and faithfully done m colours, 
and the price of each set (F 16 to F 21) is one shilling, 
each consisting of five cards with an explanatory^ 
leaflet. Thirty out of some fifty known British species 
are represented in the six sets so far published. Many 
of them are uncommon, and some very rare and m 
danger of extinction. One aim of the Natural History 
Museum postcards of British flowering plants is to 
protect rare species by indicating the fact of their 
rarity and by providing a ready means by which im- 
known plants may be identified without picking them. 

The Proceedings of the South London Entomological 
and Natural History Society for 1926-27 forms an 
attractive booklet of more than 150 pages with several 
half-tone plates. It contains a number of short 
papers which should appeal more especially to 
entomologists. Thus Mr K. G. Blair discusses 
stridulation in various orders of insects, while Dr. 
E. A. Cockayne writes on mtersexes in Lycyonidtc, “ 
and Mr. R. Adkin has a suggestive article on the 
possibility of new species being in the making in the 
case of certain British moths. The reports of the 
meetmgs of the Society indicate that its mombois take 
a hve mterest in various branches of natural history 
and botany, and the exhibits recorded cover a wide 
range in those subjects. 

Applications are invited for the following appoint¬ 
ments, on or before the dates mentioned •—A full¬ 
time lecturer in mining science and allied subjects 
under the director of education, Merthyr Tydfil, for 
the instruction of students in the higher stages of the^>i 
jomt scheme of education adopted by the L.E.A.’s 
m the South Wales and Monmouthshire coalfields—^ 
The Director of Education, Town Hall, Merthyr 
Tydfil (Aug. 9). A secretary for education for the 
Borough of Widnes—The Town Clerk, Town Hall, 
AVidnes (Aug. 15), A highly qualified assistant at the 
East Mailing Research Station, to abstract reports 
of a scientific nature—The Secretary, East Mailing 
Research Station, East Mailing, Kent (Aug. 15). A 
bacteriologist for the Dairy Research Laboratories, 
New Zealand—The High Commissioner for New 
Zealand, 415 Strand, W.C.2 (Aug, 23). An assistant 
lecturer m zoology in the University of Birmingham— 
The Secretary, University, Birmingham (Aug. 24). 

A junior assistant in chemistry in the agricultural 
department of the Marischal College, Aberdeen—The 
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Secretary, ISTortli of Scotland College of Agi'ieulture, 
41J Union Street, Aberdeen (Aug. 27). A professor of 
zoologj^ in the University of Manitoba—The Registrar, 
University of Manitoba, Winnipeg. Manitoba, Canada 
(Sept. 1). An assist ant lec t ui er in b ot any and zoolog;^’- 
at tlie University College of Swansea—The Registrar, 
Uiiiveisity College of Swansea, Singleton Park, Swan¬ 
sea (Sept, o) All assistant lecturer in electrical 
engineering at the Manchester Municipal College of 
Technology—The Registrar, College of Technology, 
Manchester (Sept, 19). Two lecturers, in biolog^-^ 
and chemistry respectively, in the University of 
MMstern Australia—Tlie Agent-General for Western 
Australia, 115 Strand, WC2 (Oct. 1) Ahead of 
the department of building of the Manchester 
JMumcipal College of Technology—The Registrar, 


College of Technology, l\Iaiichester (Oct 3) A 
i senioi demonstrator in the dexiartment of phy'^iology 
. of the University of Otago, Dunedin, Xew Zealand 
, —The Registrai. University of Otago Dunedin. Xew 
1 Zealand (Oct 20) An assistant in the department 
I of physiology and biochemistry of University College, 
j London—^The Secietary, University College, Gower 
i Street, W.C.l A temporary assistant bacteiiologi&t 
I for research on fabrics m Admiralty Establishment— 
j The Secretary of the Admiralty (C E. Branch), 

I MTiitehall, S.W.l An agiacuitm'al botanist at the 
I Seale-Hatme Agricultural College—The Principal, 
1 Seale-Ha\me Agricultural College, Xewton Abbot, 
I Devon. A laboratory assistant in the zoological 
I laboratory of the University of St. Andrews—Prof. 
1 D’Arcy W. Thompson, The University, St. Andrews. 


Our Astronomical Column. 


Xaked -eye Sunspots .—A large circular or ‘ regular ’ i 
spot has recently been m transit across the smTs disc, j 
This IS the second appearance of the spot which began 
its existence more than a month ago in the previous 
lotation. Its area measuied on July 25 was a little 
more than 500 millionths of the sim's hemisphere, 
which IS about the hmit at which spots become naked- 
eye objects to keen eyesight Owing jirobably to 
its regular outlme, the spot was seen without difficulty 
by several observers Particulars of its position are 
given m the table below, including another sjiot, 
Xo 6, which was on the disc about a month ago. 
Tins spot was seen on one or two days only, partly on 
account of unfavourable weather, but as its area 
exceeded that of the more recent spot, it has also 
been tabulated Sjiot Xo. 6 represents the third and 
last appearance of a naked-eye grouii whose earlier 
history is given in Xatube, Jl^y 21, p 759, and June 
18, p. 903. 

No. Date on Disc. Latitude Area. 

6 Jime 29-July 11 July 5-4 15° X 1/1500 

7 July 21-Aug. 3 July 27*8 8° S 1/1900 

Spectroscopic Parallaxes op Early Type Stars. 
—The spectroscopic method of deterimmng parallaxes 
was at first confined to stars of later tj’pe. It is 
considerably more difficult to apply it to t^^ies A 
and R, and it is necessary to use sharpness of spectral 
hues as a criterion, and further to employ different 
standards of sharpness for each subdi^usion of spectral 
type. Two papers describmg researches on this 
subject made at the Xorman Lockyer Observatory 
appeared m Monthly Notices of Royal Astronomical 
Society for March. The first, by D. L. Edwards, 
applies various tests to the method of Adams and Joy 
and gives curves connecting the line-character with 
absolute magnitude for types Bq to Bq. These curves 
are then used to deduce parallaxes for 300 stars. The 
i^esiilting parallaxes are compared with those by other 
authorities and found to be somewhat smaller, the 
mean difference being about 0 002^'". 

The stars of type Mq to A^ are dealt with m a paper 
by Dr. H. C. Woods. The classification is chiefly by 
the sharpness of the hydrogen lines, and is tested by 
trigonometrical and group-motion parallaxes. This 
list also contains 300 stars. The deviations in 
individual stars from the trigonometrical or group- 
motion values are considerable in stars with peculiar 
spectra, but generally small for the others. 

The stars m both lists are naked-eye stars contained 
m Bosses P.G.C. 
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1 Variable Rotation of the Earth —Prof. AV. de 
j Sitter investigates the fluctuations m the motion ot 
the sun, moon, Merciuy, and Venus in Bull. Ast. Int. 
Netherlands, vol 4, Xo 124. He adopts from ancient 
observations the secular acceleration -f V' 80 for the 
sim and -f- 6" 22 for the moon, noting that the ratio 
of the former to the latter is too high accorchng to the 
ordinary theory. He finds that the accelerations of 
the sun, Mercuiy, and Venus are proportional to their 
mean motions, as they should be if produced by tidal 
friction . the moon alone is discordant. He suggests 
that the secular acceleration of the moon may itself 
be variable. Taylor and Jeffreys found that the 
friction occurs almost eiitnely in shallow seas, where 
they would be liable to slow changes owing to silting 
up, etc. Accordingly, the acceleration in modern 
times (winch is the one determined for the planets 
and partially for the sun) may be different from 
that determined for the moon, winch depends on 
ancient observations. The changes in the earth’s 
rotation are concluded to be of two kinds: one 
due to tidal friction, supposed to be variable, the 
other due to changes in the earth’s moment of in¬ 
ertia. 

Prof, de Sitter thinks it better to treat the great 
empirical term ui the moon’s motion in the same 
manner as the smaller terms It is not safe to assume 
that either of them follows sine curves; they can be 
as well represented by a zigzag of straight hnes. He 
notes that his results from Jupiter’s satelhtes are not 
ill harmony with those from the sun, IMercury, and 
Venus. He suggests that the Jo\ian system may have 
fluctuations of its own. 

A Meteor transits the Sun. — Nach. Xo. 
5505 contains a note by A. Stentzel of Hambui'g, 
describing an observation of the transit of a round 
black object, some 18" in diameter, across the sun’s 
disc from P A. 120° (about) to 5° (about), on Mar. 15 
at 15^ 25“ UT. The time of passage was 6 seconds. 
The object was sufficiently distmct to make certain 
that it was not a distant bird The observer notes 
that it is the first undoubted observation of the kind 
that he has made m twenty-seven years of obseiving. 
A very similar transit across the moon was noted by Dr. 
"W. H. Steavenson, a few years ago, and described m the 
R.A.A. Journal. The rate of apparent npiotion was 
about the same in each case. The slowness of the 
motion makes it probable that the distance, and 
therefore the size, of ‘the object were considerable. 
Most meteors cross the telescopic field in a small 
fraction of a second. 



202 


NATURE 


[August 6 , 1927 


Research Items. 


Edixeurgh Folisxoee —In the ymeieenth Century 
attd After for July, Mr. Lewis Spence publishes the 
first instalment of a much needed study of the folklore 
of Edmbiu’gh. He proposes to deal with lus study 
under three heads: (i) ^Udhology, dealing with 

traditional material predomniantly of a religious 
eiiaraeter , (ii) legendary tradition related to human 
personages or persons once actually existmg ; and 
(ill) folklore associated with ritua], popular customs^ 
or superstition. In the first section he shows that 
the Chapel of St. Tnduana m Restalrig was in all 
probability originally a structure erected over a holy 
w’eii seriung as a place of immersion. The shrine with 
its holy well w'as a resort of pilgirms for the cure of 
blindness. St. Triduana is not in the Roman calendar 
and was piobably a Celtic goddess who, on account of 
the similarity of the legend accounting for her blind¬ 
ness, is to be equated with St. Brigit, the goddess 
Brigantia of the Biigantes, and Sulma (Gael. Siiil, eye 
of life ”), ivorsinpped at Bath. Broimger, associated 
with the fishing suburb of Hewhaven m popular 
tradition, w'as an old fisherman who when he did not 
fish himself asked for a few fish or oj^sters from his 
returning neighbours. If they refused, ill luck 
followed. He is equated with the thunder god through 
a tradition connecting him w-nth a flint or meteorite 
suggesting the holy or lucky stones representing that 
deity. It is possible that he may be Perunu, the 
thunder god, of Rugen, hnkmg up through the 
connexion of the Horth German fishers with Scotland, 
and also the Slavome Bog. A demon, Shellycoat, 
finds an analogj^ m Japan only, and a piper who 
disappeared in a subterranean passage from the 
Castle to Hol 3 u*ood recalls the legend of Orpheus and 
other stories of that class. 

A Kew View of Pedtdown Man. —^In 2Ian for 
July, Prof. Frassetto of Bologna figures and describes 
his reconstruction of the jaw of Piltdown man, wdiich 
he compares and contrasts with the jaws of the orang 
and the chimpanzee. In his \uew" its resemblance lies 
in the chrection of the orang rather than that of the 
chimpanzee. He gives m tabular form eight points 
m which the orang differs from the cliimpanzee, and 
in wMch the jaw of Piltdown man, so far as its 
condition allow^s, is comparable with it. As a whole 
the jaw of the chimpanzee is relatively thin, shght, 
and light, while both orang and Piltdown are massive 
and heavy ; the ascendmg ramus is obhque in relation 
to the horizontal portion, but in the orang and Pilt¬ 
down almost vertical; the position of the semilunar 
notch coincides in the two jaws, but in both difiers 
from its position in the chimpanzee jaw ; the angle 
has a curvature of a large radius in orang and Eoan- 
thropus, but It is small in the chimpanzee ; the 
posterior margin of the chimpanzee ramus is narrow 
to the root of the condyle, where it widens rapidly, 
but in ^th the other jaws it widens gradually as it 
passes into the condyle. Again, the low^er borders 
of the corpus of the mandible resemble one another 
in both orang and Piltdown but differ from the 
cliimpanzee, which also has a relatively small gemal 
fossa as opposed to the large fossa of the other jaws. 
The reconstruction was therefore made by grafting 
the symphysian region of the orang’s mandible duly 
enlarged on to the corpus of Piltdown man’s jaw% the 
conclusion being that the jaw- is human, belongs to the 
same mdividual as the cranial fragments, and repre¬ 
sents a primitive mce belonging to a genus of the orang 
tiTpe. Aot only is this because of the features of the 
mandible, but also because of the eyebrow ridges, 
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which do not exhibit the prominent torus character- 
istic of the chimpanzee type to which Neanderthal 
man belongs. 

Industrial Psychology on the Farm.—T h^ 
National Institute of Industrial Psychology, in Report 
No. 2, records the results of an investigation into 
certain processes and conditions on farms undertaken 
by Mr. W. R. Dunlop. The results would seem to 
show that farm management in Great Britain is by 
no means efficient. It is unfortunate that so many 
discussions on agricultural problems are complicated 
by political motives. The present investigation is the 
first systematic attempt in Great Britain to apply the 
pomt of view- and methods of industrial psychology 
to agriculture. Tw-o problems were studied • (a) the 
picking and packing of fruit, including bush fruit, hops, 
and glass-house produce, and (b) milking. It is 
showm that the best pickers at one kind of fruit are 
the best pickers at all other kinds, that there is no 
evidence to show that afternoon rates are lower than 
those of the morning, that there are considerable 
mdividual variations in efficiency. The milking 
problems include discussions of milking rates, differ¬ 
ences of cow^s, manual skill of milkers. Some very 
important questions are raised in the third section 
dealing with future enqmries, not the least of which 
IS the selection of the right w^orker for the right work, 
and the guidance of young people leaving school into 
occupations for which they are most fitted. Appar¬ 
ently there is a tendency for the children of a lower 
level of intelligence and ambition to take up agri¬ 
culture, the towm attracting the more intelligent. 
In so far as this is so, it is to be deplored, but obviously 
the problems connected with such a choice are very 
difficult to attack, involving as they do the attitude 
of mind of the community towards agricultural work, 
the lower standard of nominal wages and the ties with 
regard to houi’s. 

The Science of Rowing. —^.4mong the papers road 
at the July meeting of the Institution of Naval 
Ai'chitects at Cambridge was ono on “ The Pro¬ 
pulsive Efficiency of Rowing,” by Mr. F. H. Aloxandor. 
In weleommg the Institution to Cambridge tiio 
Vice-Chancellor, the Rev. G. A Weekes, spoke of 
the subject of rowing as of particular interest to 
Cambridge men, especially as it is a matter of con¬ 
troversy at the present time. There aro two schools 
of thought, the old orthodox school and a new school, 
which has proved very successful over short courses, 
Mr. Alexander’s paper recorded tlie results of in¬ 
vestigations as to the magnitude of the forces em¬ 
ployed by oarsmen and the utilisation of those 
forces, a racing ‘ eight ’ and a ten-oared whaleboat 
being chosen for consideration. Various tables were 
given showing dimensions, ratios, properties of hull 
forms, weights of boats and crews, amplitude of the 
movements made by the crews, the oars and the 
boats, together with the speeds at difforont ])oints of 
the stroke. It will come as a surprise to many to 
learn that the pow-er developed amounts to so mucJi 
as 1-00 H.P. for each man in the ' eight ’ and 0 90 H.P. 
for each man in the whaleboat. The efficiency of 
the total work m an ‘ eight,’ t e the ratio of the work 
done per minute by resistance (91,800 feet-lb.) to 
the total w-ork performed by the crew (288,680 feet- 
lb.) works^ out at 0 318. In the whaleboat the 
efficiency is only 0 221. The paper was accom¬ 
panied by diagrams, and some of the points raised in 
the discussion will be dealt with by Mr. Alexander 
in a written contribution to the Traksaettons. 
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Cancer in Europe. —Prof. Eugene Pittard of 
Geneva contributes an interesting article to the 
World's Health for June (vol. 8, Xo. 6) on the distri¬ 
bution of the incidence of cancer among the antliropo- 
logical races of Europe. Sui’ve>ung Italy, France, 
Holland, and Switzerland, the fact seems to emerge 
that the Xordic race is more prone to be attacked 
than the Celtic, Mediterranean, and Adriatic races. 
The last named, which includes the northern Albamans, 
the Bosmans, Montenegrins and others, seems almost 
immune from cancer. 

The Parasitology of Plague. —In regional studies 
in the parasitology of plague {Ceylon Jour. Sci , vol 1, 
Part 5, 1927) Dr. L, Fabian Hirst remarks that the 
gradual recession of plague from Europe at the end of 
the seventeenth century is one of the mysteries of 
epidemiologj’ Undoubtedly the substitution of the 
long sea route to the east round the Cape of Good Hope 
for the journey \ua the Mediterranean and the over¬ 
land routes must have played an miportant part. 
But, he remmds us, bubonic plague is a disease of rats 
and the human epidemic is a mere offshoot of the 
epizootic, and therefore the fact which most reqiures 
explanation is the disappearance of the disease among 
the British rats and its failure to spread continuously 
when reintroduced among them. The generally 
accepted theory that the disappearance of plague 
from Britain is to be attributed to the replacement of 
the black rat {Rattus rattus) by the brown rat {R. 
norvegicus) is unsatisfactory, for the cessation of 
epidemic plague does not comcide with the appearance 
of R. norvegicus in England—it had been extinct for a 
generation when (in or about 1728) the brown rat 
reached England. The conditions prevailing in the 
wooden dwellings of old London with their large con¬ 
tents of gram, combmed with defective scavenging 
and tolerance of large colonies of rats living m close 
association with man, amply suffice to explain the 
intensity of the historic human epidemics which 
devastated the city at fairly frequent intervals prior 
to the great fire. The former London plague season— 
June to December, with maximum prevalence in 
August and September—-corresponds to the period of 
greatest prevalence of the flea J^enopsylla cheopis in 
Marseilles and Lisbon at the present day. The 
climatic conditions during plague years seem to have 
been especially suitable for the breeding of X, cheopis ; 
during the gieat epidemics of 1636 and 1665 the 
summer was exceptionally hot and dry. That the 
disappearance of plague from Britain and Europe 
generally^may possibly be due to a retraction of the 
area of A. cheopis prevalence is compatible with the 
known data. 

Ants of the Canary Islands. — ^In Rroc. A. 7 ner. 
Acad. A.rts and Sci.. vol. 62, April 1927, pp. 93-120, 
Prof ^V. M. M heeler contributes an mterestmg paper 
on this subject. He visited each of four of the larger 
islands durmg July and August 1925 and was able to 
collect and observe a considerable proportion of the 
ants known to occur in the Archipelago. He lists 
56 species, subspecies and varieties now known, and 
by far the greater nimiber have been taken in 
Teneriffe, the other islands havmg been little explored 
by entomologists. Xearly 70 per cent, of the total 
ant fauna is indigenous to the Canaiy Islands, w^hile 
of the remaining forms, tw’elve are wnll-known south 
European and north African msects and five are 
tropicopohtan species Among the latter the most 
important is the Argentme ant, Iridoinyrmex humilis. 
Prof. M heeler mentions that the banana plantations 
are suffering severely from this pest. Fear of closing 
the European markets to their produce has prevented 
the officials from announcing its presence, and Prof. 
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\Mieeler btates that he eiicoiiiitered it in enormous 
numbers on tluee of the inlands \Tsited. Tins ant 
does not attack the banana directly, but owuiig to its 
fondness for lioneydew excreted by coccids it not 
only cultivates these sap-sucking msects on the 
foliage but also transports then larvcC from plant 
to plant 

Butterflies of Samoa. —The Trustees of the 
British Museum have recently undertaken the 
publication of an account of the Insecta and other 
terrestrial Artliropocla collected in the Samoan 
Islands during 1923-24 by Dr, P. A. Buxton and 
Mr. G. H. E. Hopkins. The material collected was 
obtained during the expedition of the London School 
of Hygiene and Tropical Medicine to the South 
Pacific. The monograph will be dmded into eight 
parts, wdiich will be subdivided into fascicules. The 
latter will not appear in serial order, each one being 
published as soon as completed. On completion of 
the wurk it is intended to issue an introduction, 
summarising the wiiole monograph, and drawung from 
it whatever conclusions as may be warranted. The 
first study to be issued is Part 3, Fascicule 1 (London: 
British Museum (Natm'al History), 1927. 5s. Maps • 

Xo. 1, South-West Pacific ; Xo. 2, Samoan Islands. 
6c?), dealing with the butterflies of Samoa and of 
neighbourmg island-groups, by jVIt. G. H E. Hopkms. 
It is noteworthy that with the exception of the 
comparatively recent American immigrant, Danaida 
archippus, the butterflies mhabitmg Samoa and the 
neighbourmg groups of Islands are all Indo-Malayan 
in origin. Most of them are widely spread through 
Pol^^mesia and appear to have reached Samoa by w’’ay 
of Fiji. 

Living Cells under dark-ground iLLumNATioN. 
—The late Dr. T. S. P. Strangeways and Dr. R. G. 
Canti employed dark-ground illumination for the 
study of the living cell m culture and of the effects of 
fixing reagents upon the constituents of the cell. 
{Quart. Jour. Micr. Sci., vol. 71, Part 1, 1927). 
Cultures of the choroid and sclerotic, heart, kidney, 
intestine, and skin of the embryonic fowl were em¬ 
ployed. When growing on the surface of the coverslip 
the cell is flattened, has an irregular ‘ feather-hke ’ 
shape, and shows no true cell-wall, the outline being 
apparently caused by reflection from the interface 
between the cytoplasm and the surrounding culture 
medium. This outlme is unceasmgly changmg, if the 
culture is observed in the warm incubator, and the 
cell wanders over the surface of the coverslip by slow 
amoeboid movement. Cells so observed show no 
nuclear membrane or Golgi apparatus. The centro- 
sphere is seen as a cap over one side or end of the 
nucleus. The mitochondria appear to be formed in 
this region and to wander therefrom into the clear 
cytoplasm. Chromosomes can be distinguished m a 
dividing cell, but the most careful scrutiny failed to 
reveal a trace of spindle-fibres. The prmcipal changes 
produced by fixing reagents were the formation of 
precipitate in nucleus and cytoplasm and shrinkage of 
these, distortion or destruction of the delicate cyto¬ 
plasmic processes resultmg m the cell assuming an 
artificially regular outline, the fusion of adjacent fat- 
globules. the^ modification or disappearance of the 
mitochondria, and the appearance of spindle-fibres 
in the dividing cell. Of all the reagents tested, 2 
per cent, osmic acid produced the least change in 
the cell. The authors also describe the destructive 
effect of strong light (from the dark ground con¬ 
denser) upon cells which had been fixed in a re¬ 
agent containing chromic acid. The entire cell, with 
the exception of the fat-globules, was completely dis¬ 
solved. 
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Redia Ai7B C’ebcabia OF Fasciola. —W. Rees 
Wright records {A?m Trop 2Ied, and Parasit, 21, 
1927) obser\’'ations on the redia, eercaria, and cyst of 
Fasciola hepatica. Thomas’s statement that the 
feporoeyst and daughter redise are not to be found 
dm mg !ate summer and autumn is eoniii’med ; at 
that tmie of the year, redias produce cercarise only. 
The redia is cylmdrical and about 2 nun. long and 
0-4 min. in diameter; its wall is very thm—^for the 
greater part of its surface it is only one cell thick, 
Deheate muscle fibres, longitudinal and transverse, 
appear to be present in the wall external to the 
principal layer of cells. In addition to the simple 
digestive system there is an excretory system con- 
sistmg of numerous flame-cells and their ducts, the 
main groups of flame-cells being near the oral end 
and near the two processes of the body wall, as 
Thomas pomted out. The redia, as Thomas indicated, 
IS not a passive parasite , Wright states that in the 
ease of very thin-shelled snails the redise maj^ be seen 
devouimg the liver tissue and moving through it 
Wright describes and figures the position of the seven 
pairs of flame-cells of the eercaria. The cercarise 
emerge from the parent redia through the buth pore, 
find little resistance to their movements in the eroded 
visceral mass, and escape from the snail through the 
respiratory aperture. Experiments with encysted 
cercanse^ m artificial gastric and duodenal fluids 
suggest that complete digestion of the cyst walls 
takes place in the duodenum and not in the stomach. 
There is no definite evidence to show that LtmncBa 
truncatula is the only intermediate host of Fasciola 
hepatica in Britam ; observations are cited which 
suggest that L, peregra may also act as intermediate 
host. 

]SiON-]^j;ABrNE Mollusc A of the Belgian Congo.— 
Durmg the years 1909^15 the x4merican Museum of 
Natural History maintamed an exploring expedition 
m the Belgian Congo, under the leadership of Mr. 
H. Lang. The scientific results of that expedition, so 
far as the general mvertebrate zoology was concerned, 
were published m the Museum’s Bulletin, vol. 37, 
while a ‘‘ Review of the Land Mollusks ” by Dr. H, A. 
Pilsbry appeared in 1919 {Bull, Ainer, Mus, Nat, Hist,, 
vol. 40, art. 1). How, at long last, there comes to 
hand the compamon voliune on “ The Aquatic 
^lollusks . . With a geographical and ecological 
account of Congo Malaeologj^ ” by Dr. H. A. Pilsbry 
and Dr. J. Bequaert {Bull, Amer. Mus, Nat, Hist., 
voL 53, art. 2). A bulky volume of 534 pages and 
SB plates, with numerous text illustrations, it forms 
with its predecessor a complete monograph on the 
malacology of the vast territory of the Congo basin 
from the Atlantic coast to the great lakes of Central 
Africa, and will undoubtedly prove the standard 
book on the subject for many years to come. It is 
not to the malaoologist alone, however, that the work 
will appeal, for the section on the zoogeography and 
ecology of the area will interest the general zoologist, 
and even the botanist and geologist. This topic 
s^ms to have been most thoroughly discussed and is 
well illustrated, text maps are furnished of the whole 
continent giving orographieal details, rainfall, faunal 
areas based upon the cHstiibution of birds, the 
hypothetical distribution of lake and river basins 
towards the close of the Pleistocene period, as well as 
other charts more immediately germane to the special 
subject. Twenty-two of the plates, moreover, are 
devoted to most excellent views of various habitats. 
The one defect of the whole work, and it is a big one 
IS the lack of any index. The Museum would do weli 
if it would devote some future number of its Bulletin 
to an index to both volumes, and so crown what is a 
most important and valuable work. 

No. SOM, Vol. 120] 


Hew Amebioan and West Indian Mollusca.-— 
Dr. Paul Bartsch has described some new species'of 
West American marine Gastropoda {Pioc, U. S. Nat 
Mus vol. 70, art. 11), mostly small representatives of 
the Taenioglossa' and Gymnoglossa. The thirty-one 
species believed to be new, with some previously 
described by the author but not figured at the time 
are illustiated on six plates Mr. W. B. Marshali 
contributes a short paper (Proc, U. S. Nat AIus. vol. 
71, art. 6) on “A Hew Genus and Two Hew Species of 
South American Freshwater Mussels.” The new 
genus, Mycetopodella, has been created for the recep¬ 
tion of the remarkable elongated form of Umo 
originally described under the name of Mycetopus 
falcatus Higgins, but since successively described to 
several other different genera. The new species are 
AnodonMes guanarensis and Mi/cetopoda 2 )Utien. Dr, 
H. A. Pilsbry {Proc. Acad. Nat. Sci. Philad. vol 79) 
describes Oeratodiscus portor teens is, n sp , a small land 
mollusc from Porto Rico. The genus has lutlierto 
been known by one species in eastern Cuba and 
another in western Hayti, so that tiio new discovery 
extends the range of this peculiar group eastwards. 

Eabthquakes in Hobway.— Tho earthquakes of 
Norway have been studied from the year 1887, and 
in a recent paper {Bergens Miiseuni Aarbol, 1926) 
Prof. C F. Koldemp has described those of the years 
1924 and 1925. This was a period ot unusual in¬ 
frequency, the 5 ^early numbers being 5 and 8, and 
also of slight intensity, for only one shoclc disturbed 
an area of more than about 1500 square miles. 
Durmg the tw^enty-five years 1889-1913, 479 earth¬ 
quakes were felt in Norway and 358 in Groat Britain. 
Thus, talang the areas of tlio two countries into 
account^ the frequency of earthquakes in thorn is 
almost identical, the ratio being 385 for Norway to 
394 for Great Britain. 

Micbodissection. —The issue of Micro¬ 

scope Record for May (Ho. 11) contaniH matter of 
considerable interest. Dr, Eric Ihinder contributes an 
article on ‘ microdissection,’ m which l>y moans of lino 
needles carried m mechanical holders' minute struc¬ 
tures, such as protozoa and colls, can i)o dissoct-od 
while being viewed by the microscope, and any ])ar- 
ticular element, such as the nucleus, removed. The 
method is comparatively new and has many [)ossi- 
bilities. Mr. G. T. Karris contributes Cliaptor Ul. of 
his studies of the Desmidiacea and Mr. W. <L Royal- 
Dawson details for mounting pollens for the micro¬ 
scope. 

Distance Thebmometebs.— Messrs. Siemens Bros., 
Woolwich, have just issued a revised list of oloctrical 
distance thermometers. Amongst the instruments 
described are some designed to meet the special 
requirements of refiigoration, and they i‘c4lo(d the 
influence of the scientific workers studying problems 
of refrigeration on the design of tochnwal apparatus 
for industrial use. One thermoinotor is int/ciulod for 
use m the refngerated holds on board ship, and by 
means of flexible metallic comioxion may h(^ fixed in 
position or removed m a few moments Tlio object is 
to obtain an accurate measurement of the t.omjiorature 
of the cai‘go itself, which may differ considerably from 
that of the air near the refrigerating pipes. Another 
installation illustrated is a special outfit for a large 
precoohng plant in South Africa. This is fitted with 
s-mteh gear for connexion to 149 thermometers. In 
addition, five anemometers are fixed in the air ducts 
anemometer counters are fitted on tiio top 
of the board. Another installation which is illustrated 
^ elevator plant and was fitted 
with 900 thermometers. 
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Plankton of the Gulf of Maine. 


^’eat importance of the small and microscopic | 

animals and plants that drift throughout the , 
water layers m the sea and constitute the " plankton ’ ; 
is now well established. On the plankton plants, 
clnefly consisting of diatoms, most of the animal life | 
in the sea is ultimately dependent for its food supply. ! 
It is therefore natural that in fishery uivestigations, i 
when seelang the basal causes of fluctuations in supply | 
of fish, much tune should have been spent in a study 
of this drifting life. 

For the past twenty-five years the European 
coimtries attached to the International Council for 
the Exploration of the Sea have carried out extensive 
programmes in the regions of the great sea fisheries, 
no small part of which have been concerned with 
plankton research. The course of such investigations 
natmaUy follows an evolutionary path, and, while 
the earlier years were spent in classif jung the various 
species and" notmg their comparative abimdance and 
distribution in different localities, the work is now 
tending to a more detailed and minute study of those 
few forms that have been proved, on account of their 
numbers and prevalence, to be of the greatest im¬ 
portance in the economy of the sea. 

Such is the position on the Eiuopean side of the 
Xorth Atlantic , but research is not so far advanced ^ 
in the western Atlantic along the American seaboard. 
It IS only in a recent publication ^ that full details of 
the prehmmary survey necessary’ to depict the general 
characters of the plankton, and to point out those 
species worthy of a more detailed study, are forth¬ 
coming. 

The area dealt with in tins report is the Gulf of 
Maincj the oceanic bight from FTantucket on the 
west to Cape Sable in Nova Scotia on the east. The 
sm'vey has been very thoroughly carried out and 
brings out clearly the major fact "that the character¬ 
istics of the plankton community are essentially the 
same as those long known to be the case in other boreal 
waters of the North Atlantic. 

The report, wdnch has been written by that dis- 
tingiushed American oceanographer, Dr, Hemy B, 
Bigelow, IS divided mto tvro main portions, the 
first dealing with the animals of the plankton and the 
second with the plants. The outstanding feature 
of the animal plankton is the predominance of the 
small crustacean copepod Galanus finmarchtciis. This 
small creature is indeed deserving of a wider apprecia¬ 
tion by the public, as it forms one of the mam articles 
of food that constitute the links in the cham between 
plankton plants and fishes. Its abimdance is over- 
awmg to the human mind , suffice it to say that m 
his largest catch Prof. Bigelow obtamed upwards of 
2,500,000 individuals by towmg a net with a circular 
opemng of one metre diameter through the sea for 
fifteen minutes. This huge catch shows that the 
region under observation can hold its owm with the 
richest waters on the eastern side of the Atlantic, 
the largest catch the present writer is aware of bemg 
recorded by Hjort in “ The Depths of the Ocean,” 
p. 726, namely, at least 2,000,000 in a ten minutes’ 
haul W’lth a similar net to that mentioned above. 
Prof. Bigelow gives an instructive chart which 
emphasises clearly the predominance of this crustacean 
over other animals in the plankton. 

In the catches also appear, m smaller and varying 
mmibers, several species that characterise the 
collections, notably the copepods Metridia lucens 

1 “Plankton of the Offshore Waters of the Grulf of Marne. By 
Henry B Bigelow Bulletin of the Bureau of Fisheries, vol. 40,1924, 
part 2, Document No. 968, pp. 1-509. Washuigton, 1926. 
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and Pseudocalanns doiigatus, the ' glass-worm' 
Sagitta elegans, the amplupod genus Eiithemisto, 
the eiiphausud genera Thysanoessa and ^ireganycti- 
phanes ; the pteropod Limacina refjoversa, the cteno- 
phore Pleurobrachia pileus, and in deeper water the 
large copepod Eiichgeta These orgamsms are here 
together designated the ‘ Calanus commumty.’ Men¬ 
tion should be made of the euphausiid group ; these 
slirimp-hke ammals are of considerable size compared 
with the other members of the plankton, Mega- 
nyctiphanes reaclung a length of an inch or more, 
and their importance as food for fishes is being 
increasingly realised. There are few fish from 
northern waters, indeed, that have not been found 
feeding on them, and they form the cluef food of the 
whalebone wiiales, the distribution of wluch in the 
Norwegian Sea has recently been shown by Hjort 
in a prelmimary survey (Cons. Intern, pom I’Explor. 
de la Mer, Papp et Proc. Verb , vol. 41, 1927, p. 115) 
to coincide at times with that of Meganyctiphanes. 
In this connexion Dr. Bigelow gives two interesting 
photographs of the fringe of whalebone plates, showing 
how the coarser fringe of the fin-back wiiale {Balceno- 
ptera physalus) allow\s the smaller ammals of the 
plankton to pass tiirough, the larger orgamsms, such 
as the euphausiids, alone bemg retained, while the 
fijie fringe of the bone of the pollock whale {Balmno- 
ptera hoiealis) is able to retain m addition large 
quantities of the copepod Calanus. 

Besides the species mentioned above, all ammals 
present m the collections are dealt with m detail in 
the report as regards their seasonal and regional 
distribution. In the work of identification the author 
received the assistance of Prof. C. B. Wilson, but 
although relieved of tins labour, Dr. Bigelow’’s 
report must represent the results of a vast amoimt 
of careful thought and study. 

In dealmg with the plants, or phj^toplankton, for 
identification of wluch the author was indebted to 
Dr. Albert Mann, it is evident that far less information 
was available than in the case of the animals. 
Nevertheless, it is sufficient to show that in their 
general trend of behavour the plants follow^ the same 
course m their seasonal distribution as they do m 
European waters. There is a very abundant plankton 
of diatoms in early sprmg winch dies dowm and is 
succeeded in the summer months by a less abundant 
peridiman plankton. 

At the end of this second portion of the report, 
Dr. Bigelow^ gives a valuable discussion on the 
problems connected wuth the cycle of events character¬ 
istic of phytoplankton throughout the seasons, m 
wliich a summary of much of the modern literature 
on the subject is included. The importance of those 
possible lunitmg factors m the en\ii*onment, such as 
phosphates, nitrates, and silicates, is discussed, but 
the reader is left with the realisation that much work 
must be carried out before the various phenomena 
can be thoroughly understood. Unfortunately, no 
work on the phosphate and mtrate content of the 
sea-water comparable to that of Atkins and Harvey 
at PljTQouth, and more recently Marshall and Orr 
at Millport, has yet been carried out in the region 
under survey. 

Dr. Bigelow is to be congratulated on producing 
an addition to the hterature that will prove invaluable 
to many plankton workers. The report is illustrated 
with many beautiful photographic plates reminiscent 
of those produced by the school of marine biologists 
at Port Erin, and contains an extremely useful 
! bibliography of 365 titles. P. S. R. 
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Engineering and Technological History/ 


m HU desu’abiiity of preser^’iiig and making readily 
J- accessible accurate and authoritative informa- 
tion regarding the rise and decay of industries, the 
development of tools and machines, the evolution of 
handiciafts, and the lives of the principal actors 
therem, can scaicely be disputed. With the passage 
of time mines are abandoned, lactones pulled down, 
niachmes and tools scrapped, papers are dispersed, 
and the pioneers often foigotten Even when manu- 
sciipts and drawings are preserved, it is frequently 
difficult to learn of their wheieabouts, and the student 
IS often at a loss to know where to look for original 
material 

In its efforts to fimther the study of engineering and 
technological history by the preservation and publica¬ 
tion of such mfoimation as that leferred to, the New¬ 
comen Societ V irf doing valuable work and has gained for 
itself a recognised place among the technical societies 
of Great Britam. The fifth volume of its Trans¬ 
actions IS evidence of the wide scope of its activities 
and the high standard of the matter presented. The 
present volume contains the papers read before the 
Society diumg the session 1924-25 Glass-making, 
the art of the gunsmith, the windmill in America, 
the evolution of the boring machine, the Eddystone 
lighthouses, are among the subjects dealt with. Two 
other papers on the iron industry of Coalbrookdale 
brmg into proper perspective and correct date the 
epoch-making ■work of the Darby family, five genera¬ 
tions of which engaged in iron smelting and foundmg. 
Both IVIr. J. W. Hall and Mr. T. A. Ashton write on 
this subject, and the latter concludes his review of 
the work of the Darby family with the following 
pregnant paragraph: The first Darby used coke 

m place of charcoal in the piodiiction of castings ; 

^ The Newcomen Society for the Study of the History of Engin¬ 
eering and Teehnologj' Transactions, To! 5, l‘)24-1925 Pp \iH- 
1S94-22 plateto (London Newcomen Society, Science Museum, 
1926.) 20a 


his son converted this coke-smelted iron into malleable 
iron with charcoal; the Cranages and Heniy Cort 
substituted coke for charcoal in the final process. By sp 
domg they broke the last shackle binding the industry 
to the woodlands and enabled it to renew its youth 
on the coalfields of the Midlands, lUrkshire, and 
South Wales The work begun by Abraham Darby 
in 1709 was completed by Henry Cort in 1794.” 

Among other contributors may be mentioned Mr. 

C. E. Greener, whose knowledge of guns and gun- 
makmg is unrivalled; Sir Flinders Petrie, who 
illustrates a discomse on ancient glass in Egypt by 
tliree plates giving specimens of Eg^^-ptian glass before 
1200 B c., between 1200 and 300 b c , and between 
300 B c, and a.d. 300 , Mr. D Brownlie, who recalled 
a neglected wmrthy, John Patison of Airdrie (1828- 
1905), a pioneei in the shale oil industry, while 
Mr. R Jenkins annotates some letters of the elder 
Brunei on boot-making by machinety 

A word should be said about the bibliographies 
that have appeared m the Ti ansactions. Vols. 2 to 4 
contained parts of a bibliography of engineering and 
applied science, compiled by Mr. E. W. Hulme. 
Most of the items given referred to articles published 
in periodicals and journals of the last few years In 
the present voliune is a subject list of books and 
pamphlets relating to the history of technology 
published dimng-the period 1920-25. There are 
several hundred items in the list, which has been 
compiled by Mr. A. Gomme, of the Patent Office 
Library, and the value of the list is increased by the 
insertion of an asterisk against such of the books as 
are to be found in that library. We trust these 
bibliographies will be continued, and thus a body 
of information accumulated which will be of value 
not only to writers and students of engmoonng Ins- % 
tory, but also to others concerned with biogjuapb/y, 
economics, and commerce. 


Appeal for the University of Sydney. 


I N its comparatively brief existence of seventy-five 
years, the Umversity of Sydney has been the 
recipient of numerous private benefactions. The 
princely Chalhs bequest (1880) of £276,000, and the 
even greater munificence of the late Sir S. McCaiighey 
(1920X have rendered the University much less 
dependent than its neighbours upon State aid, 
particularly as the income m each of these instances 
is available for general purposes. Other noteworthy 
gifts, mcluding one of £100,000 by Sir P N. Russell, 
and another of £30,000 by Thomas Fisher, were 
allocated to specific purposes by the donors. 

Such benefactions must doubtless be numbered 
among the chief factors which have brought about 
a development so rapid that the University “ now 
finds itself m a more critical position than ever before, 

. . . its resources have not kept pace with its require¬ 
ments.” This quotation is taken from a pamphlet 
which has been issued recently by the Umversity 
authorities under the title of a “ 75th Anniversary 
Appeal” for further funds.' According to the facts 
set dowm therein, the University of Sydney, with an 
enrolment of 2490 m 1925, must be included among 
the maj^r universities of the Empire. The teaching 
staff, however, numbers only 217 ; on the Liverpool 
scale itshould be increased to 364, and on the Manchester 
scale to 452, A further handicap is discerned in an 
exhibition system which exempts 200 undergraduates 
per annum from fees, fqr a ma:^um pexiod of 5 
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years, in return for a yearly Govommont grant of 
£20,000. Since, m addition, all teachers and intending 
teachers are entitled to a similar remission, there were 
1084 students in 1926 who paid no tuition fees. The 
fees payable by other students average £25 per annum 
in the Faculty of Arts and nearly £40 in the Faculty ot 
Medicine. 

The Government of New South Wales has been 
hberal in granting a sum of about £50,000 per annum 
over a period of several years for the provision of new”*^ 
buildmgs, in strengthening existing departments, and 
in establishing new ones. The creation of new chairs, 
however, seems to have contributed considerably to 
the mounting expenditure. Owing to the adoption 
of the Workers’ Compensation Act, the rise of wagers, 
and the increased number of employees, the payments 
for attendants and laboratory assistants have risen by 
£7777 since 1922. Thus, although nominally wealthier, 
the Umversity is relatively poorer, and in spite of a 
general services fee of a guinea a term which has been 
levied, not without protest, on every student, the 
present year will probably close with a deficit of some 
£8000. 

Meanwhile, many claims press for fulfilment in 
connexion with (1) grounds, roads, and buildings, (2) 
sport, (3) the library, and (4) maintenance and 
research. The new chemistry building is still in¬ 
complete , pathology, pharmacy, and psychiatry are 
inadequately accommodated; the additions to the 
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library are unfinished ; and the University grounds . 
give the impression of shabbiness and neglect.” 
Fui’ther, the McCaughey Research Fund of £1000 per ; 
annum, from wluch grants were formerly made to 
teachers and graduates of the University, has been m I 
abeyance smee 1923. At the present time, apart 
fiom the question of futui’e expansion, it is estimated 
that an additional revenue of more than £12,000 per 
annum is needed to enable the University to discharge 
all the functions that properly belong to it. 

The University of Sydney, though young m years, 
IS rich in achievement. Australia suffers fiom no lack 
of public-spirited citizens, and we hope that this appeal 
from one of the greatest centres of learning in the 
southern hemisphere will evoke an adequate response. 


Mr George F O’Riordax, Principal of the 
Leicester College of Technology Miice 1924 , lia-. been 
appointed Principal of the Batteisea Polvtechme in 
succession to Dr R H Pickard, who has accepted 
the post of Director of the British Cotton Industry 
Research Association. 

A Sensible Heat Distillation, Ltd., Coal Research 
Fellowship at the Imperial College of Science and 
Technologj^ is being offered to candidates possessmg 
a first-class university degree with chemistry as 
principal subject and intending undergomg two years' 
research training leading to industrial work in coal 
caibomsation The value of the fellowship is fiom 
£175 to £200. Applications must reach the registrar 
of the College by Aug. 31. 


University and Educational Intelligence. 

Cambridge. —L. E. S. Eastham has been 
appointed lecturer in advanced and economic ento¬ 
mology 

Mr. L. H IVilson, Emmanuel College, has been 
elected to the E. G. Fearnsides research scholarship 
on the orgamc diseases of the nervous system. 

Dr E. H. Minns, feUow of Pembroke College, has 
been elected Disney professor of archaelogy. 

Leeds. —The Court of the University has decided 
to eonfei the following honorary degrees on the 
occasion of the meeting of the British Association in 
Leeds in September next,— Doctor of Laws (LL D.): 
Sir Aidhur Keith, president of the British Association ; 
the Duchess of Atholl, and the Hon. Sir Charles | 
Parsons. Doctor of Science {D,Sc } : Dr. J. S. ' 
Haldane, Dr X. V. Sidg%vick, Dr F. O. Bower, and 
Dr. R. A Millikan, of the California Institute of 
Technology, Pasadena. Doctor of Plulosophy {Ph.D ) : 
Mr, James Graham. 

London. —The following doctorates have been con¬ 
ferred . D Sc. in botany on Major T F Cliipp (Birkbeck 
College) for a thesis entitled The Gold Coast Forest: 
a Study m SynecologA- ” ; D Sc in chemistiy on j^Ir 
P. B. Ganguh (University College) for a thesis entitled 
Studies m Colloidal Chemistry,” Mr. E. S Hedges 
(Bedford College), for a thesis entitled “ Periodic 
Electrochemical Phenomena,” and Mr. S. J. Lewis 
(University CoUege), for a thesis entitled “ 1. The 
Ultra-Violet Absorption Spectra of Blood Sera. 

2 The Ultia-Violet absorption Spectra and the 
Optical Rotation of the Proteins of Blood Sera. 
3. A Kew Sector Spectrophotometer ” : D.Sc in 
physiology on Dr. A. S. Parkes (University College), 
for a thesis entitled On the OccuiTence of the 
Oestious Cycle after X-ray Sterilisation ” ; D.Sc. m 
zooiogj’ on Mr. C A. Hoare (London School of Hygiene 
and Tropical Medicme), for a thesis entitled “ Studies 
on Coprozoic Cihates ” ; D.Sc (Engineermg) on Mr. 
A C. Vivian (Imperial College (Royal School of Mines)) 
for a thesis entitled The Preparation and Purification 
of Beryllium.” 

It has been resolved to institute an Academic 
Diploma m Biology. 

The title of reader in philosophy in the Univer¬ 
sity has been conferred, as from September, on Miss 
L. S. St ebbing, m respect of the post held by her at 
Bedford College. Miss Stebbmg studied at Girton 
College, Cambridge, and at King’s College, London. 
Smee 1924 she has been lectm’er m i:)hilosophy at 
Bedford College, London. Her published work in¬ 
cludes “ Pragmatism and French Voluntarism ” 
(Camb- Univ. Press, 1914), and numerous articles in 
Proc. Aristot, Soc., Mind, and other jrhilosophical 
journals. 
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From the Xational University of Ireland we have 
received its Calendar for 1927, a bulky volume of 
nearly a thousand pages A simimary^of examina¬ 
tions at the constituent and recognised colleges in 
1926 gives the following total numbers of students 
examined: at University College, Dubhn, 1236 ; 
Cork, 525 ; Galway, 242 ; St. Patrick’s, Majmooth, 
166. Candidates admitted to the degree of B.A 
were : Dublm, 92; Cork, 36 , Galway, 7 , May- 
nooth, 74. The other degrees gi anted "were chiefly 
medical (146), commerce (63), and science (56). 
Four valuable travellmg studentships (£200 a year 
for two years) were awarded in economics, experi¬ 
mental physics, modern languages, and agriculture, 
respectively. 

A PAMPHLET on “ Education in the CTmted States,” 
prepared under the direction of the Commissioner of 
Education for the Pan-Pacific Conference, 1927, has 
reached us. Its twenty-five pages provide a very 
useful summary, concise but comprehensive, of the 
organisations concerned with education in that 
country of all grades from kindergarten to university 
and the various tyjDes of adult education. The 
statistics are elucidated by interestmg comments on 
recent developments. The traditional demarcation 
between the elementary and the secondary or high 
schools tends to give place to the 6-3-3 plan, con¬ 
sisting of six annual grades above the kindergarten 
followed by a three-years junior high school (for 
pupils of from 13 years to 15 years) which, m timi, 
leads to a three-years high school (ages 16 years to 
18 years). This is designed to meet the special needs 
of the years of adolescence and to afford, especially 
for those who are not destined to complete the high 
school course, a better preparation for life than is 
possible under the old 8-4 scheme About one 
secondary school in every six is now organised 
according to the newer plan. Among other recent 
developments noticed are : school consolidation, or 
the uniting of several small schools m one, which is 
proceeding at the late of one thousand a year; 
consequential schemes for the transportation of pupils 
at public expense amounting now to more than thirty 
million dollars annually; the increase smee 1920 m 
the proportion of men teachers in elementary and 
secondary schools; advancement of professional 
requirements for teachmg; extended use of the 
‘ project ’ method in teaching ; co-operation of pupils’ 
parents ; increase in industrial and trade courses in 
secondary schools ,* municipally supported colleges 
and uxuversities; adjustment of college entrance 
requirements with the aim of selectmg the more 
gifted students ; junior colleges offering the first two 
years of work of the ordinary four-years college; 
approximation of standards for all colleges and 
umversities. 
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Calendar of Discovery and Invention. 

August 7 , 1807 .—The famous Bell Bock Lighthouse, 
■which was begun on Aug. 7, 1S07, and completed 
III 1811, was the greatest woTk of Robert Stevenson, 
llodelled after Smearon's Eddystoiie tower, it is 112 
feet high and 42 ieet in diameter 

August 8 , 1793 .—^Foimded by Colbert m 1666, the 
Pans Academy of Sciences with similar institutions 
on Aug. 8 , 1793, was suppressed by the Committee 
of Public Safety. Two years later, how'ever, saw the 
fomiding of the Institut National des Sciences et 
des Arts. 

August 9 , 1831 —The first locomotive that ever 
ran on commercial service 111 the United States was 
the Stourbridge Lion, built at Stourbridge, England. 
The most famous of early American passenger engines, 
however, was the De Wdt Clinton, which on Aug 9, 
1831, ran from Albany to Schenectady, a distance of 
17 imles, attaining a speed of 30 miles an hour. 

August 10 , 1675 .—The founding of a Royal Obser¬ 
vatory by Charles II. was due to the representations 
of Flamsteed, Sir Jonas Moore, Sir Christopher Wren, 
and others. Various sites were considered, but at 
Wien’s suggestion Greenwich Hill was chosen- The 
warrant for the buildmg was dated Jime 2 , 1675, the 
first stone was laid on Aug. 10, and eleven months 
later Flamsteed took up his residence hi the observa¬ 
tory. Towards the buildmg the King gave, £500, 
while some of the bricks came from Tilbury Fort. 

August 10 , 1846 .—The famous Smithsoman In¬ 
stitution of Waslimgton came into bemg by an Act 
of Congress approved on Aug. 10, 1846. James 
Smithson, the founder, an illegitimate son of the 
1st Duke of Northmnberland, died at Genoa in 1829, 
leaving a fortune of more than £ 100,000 to a nephew 
for life, and then to the United States of America, to 
found at Washington, imder the name of the Smith¬ 
sonian Institution, an establislimentfor the mcrease 
and difinusion of knowledge among men.” The 
motives which actuated Smithson will probably never 
be known, for practically all his personal papers Tvere 
destroyed m a fire in January 1865. Smithson was 
buried' in the English cemetery at Genoa, but in 1904 
his remams were removed from Genoa and now rest 
in a small chapel in the Srmthsonian Institution. 

August II, 1716 .—In the London Gazette for Aug. 
11-14, 1716, an advertisement appeared to the effect: 

Whereas the invention for raismg water by the 
impellant force of fire, authorised by Parliament, so 
lately brought to the greatest perfection ... as is 
demonstrated by diverse engmes of this invention 
now at work in the several counties of Stafford, 
Warwick, Cornwall, and Flint ... if any person 
shall be desirous to treat with the proprietors for such 
engines, attendance wiH be given for that purpose 
every Wednesday at the Sword Blade Coffee House 
in BircMn Lane, London. . . This is probably 
the earhest advertisement of the Newcomen beam 
engme, the oldest of all practical steam engmes, 

August II, 1877 .—^It was on the night of Aug. 11, 
1877, that Asaph Hall, with the large telescope at 
Washington, first caught a ghmpse of one of the small 
satellites—^Phobos and Deimos—of Mars. A few 
days later he was able to observe both satelhtes. 

August 12 , 1851 .—^Numerous as were the mventors 
of sewmg-machines, it was Isaac Merritt Singer who 
made the first practical machine and also achieved 
commercial success. Singer’s patent was dated 
Aug. 12 , 1851, and the well-known firm bearmg his 
name was founded in 1856. By 1863 the sales 
numbered 21,000 annually; by 1878, 350,000; by 
1896, 8 (M), 000 ; while to-day the number has grown to 
beliteen two and three million. E, C. 8 . 
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Societies and Academies. 

Dublin. 

Royal Dublin Society, June 28.—J Reilly and G. 
Pyne • A modified micro-method for the deterniina- 
tion of molecular weights Tins depends on the 
alterations m the cooling curve of pure camphor 
jiroduced by minute amounts of dissolved substances. 
The method is particularly useful for substances the 
low solubility of which m camphor, or their high 
molecular weight, precludes the use of the ordinary 
Rast method —J. Wilson : Lord Morton’s quagga- 
horse hybrid. Was it a hybrid ? 

EDINBUBC4H. 

Royal Society, June 20.—T. J Jehu and R M. 
Craig . The geology of South Hams In the Archioan 
complex are two well-marked bands of paragneisses 
which include crystalline limestones, cpxartz-scliLsts, 
graphite - schists, garnetiferous sillirnamte - gneisses, 
and garnetiferous kyanite-gneisses With these are 
associated hornblende - schists and gneisses anil 
hornblende-pyroxene rocks which are probably of 
Igneous origin These appear to be the oldest rocks 
111 the district. Between the bands is an intrusive 
Igneous complex ranging m character from an 
anorthosite-gneiss to a gabbro-diorite and eelogite. 
Belongmg to the same period of intrusion are ultra- 
basic bands fomid in various parts of the island. 
The north-western part of the area is made up of a 
granite-gneiss which sends tongues and bands into the 
neighbouring rocks, and associated with tins granite- 
gneiss are abundant pegmatites Along the eastern 
margm of South Harris there is evidence of crushing 
and shearing with the formation of mylomtos at. 
places —^Robert Campbell and J. W. Lunn : Tholeut(\s 
and dolerites of the Dalmahoy synclme. An account 
ot the petrology of a suite of cognate intrusions 
associated with the Cement stone group and the 
Lower Oil Shale group of the Scottish Carbomfin'ouH. 
The rock types represented are basalts, tholeiitiis, and 
dolerites all closely related to mugearites and ossexitivs. 
They contain fayalite of late crystallisation associated 
wuth primary quartz, and are noteworthy also for thc‘ir‘ 
richness in clilorophaeite. They are regarded as 
liypabyssal equivalents of the mugearitic and othtn- 
alkali basalts of Lower Carboniferous age found at 
Corston Hill and elsewhere m the Edinbuigh divStiict. 
—Cyril Crossland : Marine ecology and coral forma¬ 
tions in the Panama region, Galapagos, and Marquesas 
Islands, and the atoll of Napul^a. The three regions 
described are sharply contrasted m climate, geology, 
flora, and fauna. Panama and the islands off its 
coast have a littoral fauna of great richness, but an 
extraordmary absence of algae. In the Galapagos 
algae aboimd, Sargassum in places giving the shores 
a temperate rather than tropical appearance. TJiero 
are small coral flats m the Panama islands, but i.hese 
are made of one species of Pocillopora, are uncon¬ 
solidated, and would be thrown on to the beach in 
any sea of less continual calm. No coral deposits 
were found m the Galapagos {pace Agassiz), but 
considerable quantities are thrown upon certain 
beaches. The absence of reefs round the Marquesas 
has often been remarked. The coral fauna is greatly 
restricted, only five genera with twelve species being 
present, so that the problem is, after all, one for the 
biologist. These species belong to the Indo-Pacific 
fauna, not to that of the eastern side of this ocean. 
There are no true reefs in the group, the nearest 
approach to one bemg a structure which is probably 
unique. It consists apparently of one huge colony 
of a massive Porites, and therefore the whole reef has 
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grouTL fiom a single oruin. In the atoll of Xapuka i 
an ancient reef flat was found about two feet above ' 
the present sea-level, and the actual reef is an erosion 
flat, a foot or so above the present level of growth. 

It appears to be undergoing destruction by the sea — 
'W, G. Thomson : On the discharge of a condenser 
through a gas at low pressure. Observations were 
noted of the flash which frecjuently occurs m a dis¬ 
charge tube at low pressure when the electrodes are 
connected watli the termuiais of a charged condenser. 
Photographs of single flashes were shown. Spectro¬ 
grams of the flash were obtamed m air and in 
hydrogen. The former consisted mainly of lines of 
the spark spectrmn of air, while m the latter, many 
lines of the second spectrum were identified.—L. 
Ince : Researches into the characteristic numbers of 
the Mathieu equation (m) 

Ipswich. 

Prehistoric Society of East Anglia (at the Royal 
xAiithropologieal Institute), May 24.—JT. E. Sainty : 
Acheulean flakmg site at Wliitlmgham, Norfolk 
Report on excavations on behalf of the Sladen Trust 
Few palseolithie implements have been recorded from 
the Xoiwieh district, but this site, discovered by the 
author and IMr. H. H. Halls, was exceptionally 
prolific. 550 artefacts were recovered m all, including 
173 hand-axes. The implementiferoiis deposit was 
part of the 30-foot terrace of the River Yare. An 
upper clayey loam yielded sporadic specimens 
showing Le Moustier technique ; one large end 
scraper of grey fljnt being of the well-known ‘‘ High 
Lodge character. Sterile ferruginous sand, stony 
gravel, and shelly sand miderlay tlie IVloustier horizon 
and separated it from a bed of gravel one to three 
feet thick, about eight feet belowr surface, which proved 
to be the mam implement-bearing horizon. The 
imiDlements show little if any sign of abrasion; 
several are of large size and range from 10J inches 
m length downwards. Species of Chellean character, | 
lieavily abraded and striated, are also present and 
pomt to an ice advance between the period of that 
-culture and the time of the Acheulean mdustry.— 
J. Reid Moir : Report on excavations at Hoxne made 
on behalf of the British Association and Sladen 
Trustees m 1924 mid 1926, The results obtamed 
confirmed the main facts observed in the British 
Association Committee researches conducted by 
•Clement Reid m 1895 — 96, and produced important 
new evidence. The lacustrine beds of Hoxne rest in 
an ancient basm eroded in the surface of the Kim- 
meridgian Boulder Clay, and the implement-hearmg 
horizon is later than the arctic plant - bed which 
overlies the * temperate ’ clays filling the bottom of 
the basm. These lower deposits appear devoid of 
human artefacts, but St. Acheul hand-axes occur in 
thm gravel seams at the base of the brick-earth which 
covers the arctic plant-bed. The implements are 
slightly rolled and agree with those illustrated in 
Frere’s classic paper of 1797, so that the gravel m 
■question was probably the source of the implements 
winch he reported upon. In the brick-earth itself, 
above the gravel, traces were found of a ‘ floor ’ of 
early Le Moustier date with hand-axes of black 
unrolled and imchanged flint. The early Le Moustier 
brick-earth is m turn sealed in by a contorted material 
-of glacial origin containmg ‘ erratics * and broken and 
striated implements of various ages down to that of 
Le Moustier ; the deposit itself being correlated with 
the Upper Chalky Boulder Clay of East Anglia. The 
mterglacial age of the lower paleolithic mdustries of St. 
Acheul and early Le Moustier times is thus taken to be 
established for this region and the second interglacial 
stage of East Anglia is mdicated.—Miss Layard: A late 
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paleolitlnc settlement in a iiver terrace of the Colne, 
Essex, Numerous small flake miplemeiits occur at 
depths varymg from 1 -]- ft. to 2 ft in water-laid 
gravels. They strongly lesemble the more lamibar 
contmental cave industries of this periotl, and are 
fashioned out of x^^bbles rather than mined flints. 
The unroUed condition of the flnits and the numerous 
cores found mdicate a settlement. Small heartha 
have also been discovered Characters belonging to 
both Aurignacian and Magdeleinan work are notice¬ 
able. At the same tune there are certain original 
characteristics winch may be provincial. The 
occurrence of some more or less celt-like tools, m 
close connexion if not belonging to this industry, 
makes it probable that they should be placed at the 
very end of the Upper Paiseohthic period, and it has 
been suggested that they approxmiate most nearly 
to the Maglemosean culture A fine/ezu/Ze de laurier 
of undoubted Solutrean workmanship was also dis¬ 
covered in a low*er stratum of the same section — 
H. F. Dowie : Further excavations in Kents Cavern. 
In the second seavson's excavations the removal of 
six feet of cave-earth underl;v’mg the stalagmite floor 
revealed flmts and faima similar to those from above 
it. Three human teeth discovered have been stated 
by Sir Aidhur Keith to be Upper Palaiolithic. The 
fimt implements discovered last year have been 
variously regarded as Middle and Late Aurignacian. 
No palseohthic hearth or workshop, or any surface 
definable as a ‘ floor,’ has been discovered. Re-sort- 
ment and mixture of deposits has lorobably oceiuTed 
owmg to floodmg. The recent reclassification by the 
Abbe Breuil of harpoons of Magdaleman 6 , results m 
placmg the umsenal specmiens with trapezoidal barbs 
found in the upper levels m 1866, at the very end of 
that period, and they are further stated to b© 
Maglemose types. The brachycephalic skull found at 
Kents Cavern is similar to skulls found m Aveime’s 
Hole, and possibly at Cress well, which seem to appear 
first m Great Britam m a milieu of Late Magdalenian 
implements m bone and horn and a fl.mt mdiLStry 
with survivals of Late Aurignacian types and a 
tendency to geometric forms.—S. Turner Report on 
discovery of worked flmts at Stone Cross Farm, Luton, 
Kent. A considerable number of white patinatecl 
flints apparently of palseobthic character, mcluding 
one defimte ovate hand-axe, were found. They were 
battered, and indicated much exposure. They oc¬ 
curred in a patch of gravelly material which had been 
covered by about six feet of clay-with-flmts. The 
cultural affinities of the specimens are problematical 
and their characters peculiar. 

Paris. 

Academy ot Sciences, June 27.—Marcel Brillouin: 
The field of exterior gravitation and densities in the 
superficial layer of the globe. The question of 
isosta^y.—^H. Douville : Some episodes m the forma¬ 
tion of the Pyrenees.—Gabriel Bertrand and D. J. 
Perietzeanu : The relative proportions of potassium 
and sodium in plants. The amounts of potassium in 
the fresh plant, in the dry material, and in the ash 
are given for 35 species of plants. The ratio potas- 
sium/sodium for the same plants is also given, this 
ratio varymg from 1040 to 1*15.—^A. Blondel: A 
method of synthetic discussion of the conditions of 
working of steam turbine governors.—Paul Hel- 
bronner: The common sides of the Avignon parallel 
and the southern cham of the French Alps. A 
discussion of the accuracy of the geodesic networks 
connecting the Lake of Genova with the Mediter¬ 
ranean.—Leonardo Torres Quevedo was elected an 
associe etranger in succession to l^e late Kamerlingh 
Onnes.—^E. Cartan: Ceiiiam remarkable Riehianii forms 
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of geometries with a smiple fimdamental group.—L. 

Feraud A generalisation of tiie pomt coiTespoiideiices 
wliicii establish projective applicability —^]\Iaiirice 
Gevrey : Problems at the limits of the elliptic tj"pe ; 
the case of contours with angular pomts —M Lavren- 
tieff. A problem of P. 3Iontel —D. S. de Lavaud * 
The fundamental critical velocities of a motor-car. 
—Robert Esnault-Pelterie : Methods and apparatus 
for the measurement of Hertzian hardness. The 
Hertz definition presupposes a transparent and brittle 
body : the author uses a modified definition which 
is applicable to opaque bodies, and especially to hard 
steels The hardness is measui*ed by the pressure 
Pto the centre ot circle of contact of two equal 
spheres of radius r = 1 at the moment when the 
diameter of contact ceases to follow the law of Hertz 
d = 1*761® PriE (F m kilograms, r and dm cm., 
E m kilograms per sq. cm.). Two methods of carry¬ 
ing out the experiment are described and data given 
for quartz and for various steels.—^Raoui Ferrier : 
The two magnetic moments of the atom A discus¬ 
sion of the effects of the discordance between the 
Bohr moment {M) and Weiss moment {M') —^Fehx 
Michaud : Binary mixtures of volatile liquids. The 
case where the molecules of one of the components 
are partially associated.—^Ny Tsi Ze : The electrical 
deformations of quartz.—C. Mihul: The structure of 
the second order spectrum of carbon (C ii).—^Maurice 
Aumeras : The conductivity of hydrofluoric acid. A 
repetition of W, Ostwald’s experiments on the 
electrical conductivity of hydrofluoric acid, with 
special care m the purification of the acid, gives 
values for the constant Jc lower than that of Pick 
(7‘2xl0"^).—^A. Sanfourche and B. Focet: The 
decomposition by water of monocalcium phosphate 
(CaH 4 (P 04 ) 2 . HqO),—P aul Bauret, Albert Portevin, 
and Pierre Chevenard : Alloys suitable for resisting 
the effects of an altematmg temperature gradient and, 
in pa'rticular, alloys smtable for fine glass moulds.— 
Mile. M. Quintin : A relation between the actmty of 
the hydrogen ions and that of metallic cations in 
a solution of salts of the hea\‘y metals. It is shown 
that in solutions of the sulphates and nitrates of zinc, 
cadmium, and copper, the activity of the metallic ion 
is, for all concentrations between M/2 and M/2048, 
proportional to that of the ion H+.—P. Vaillant • Tlie 
role of the intensity of the maximum absorption in 
the displacement of Kundt.—Jacques de Lapparent: 
The hydrated alumma of bauxites.—F. Dienert: The 
sources of the alluvial water of the Loire valley.— 
M. Lenoir. The observation of the pollen kmesis m 
livmg Lilmm candldum. These observations on the 
living specimen show that the hetero-homeotjqiical 
scheme, established from the study of fixed and 
stained preparations, is perfectly exact.—^M. Bridel 
and Th. Aagaard: ^ The diastatie hydrolysis of 
turanose.^ Turanose is not hydrolysed by emulsin, 
rhamnodiastase, or the autolysate of high yeast, but 
low yeast causes the rapid hydrolysis of this glucoside. 
Thm is not due to the suerase present but to an 
active a-glucosidase. Turanose is a glucoside of 
fractose.—^Marcel Francois and Henri Pieron : Sensa¬ 
tions of apparently internal heat are of cutaneous 
ongm (experiments by the diathermal method).— 
Raymond - Hamet: The splenic vasomotors.'— H. 
Hdrissey : Tbe extraction of asperuloside from Galium 
verum, Tlie probable presence of this glucoside in 
numerous plants of the Rubiaeeae family.—-E. Aubel 
and L. Genevois: The oxidation-reduction potential of 
ywst, of Bacterium mli, and of, the media in which 
micro-organisms increase.—J. Cantacuzene and 
0* Bonciu: Bome peculiarities relatmg to filtered 
_' ®ari^ma products.—J. Giajay X. Chahovitch, and 
' Gia|a; "Pie ab^nee of fever in the rat deprived 

mj 
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of the suprarenal capsules Rats' after removal of 
the suprarenal capsules suffered no temperature rise 
when inoculated with a culture of the pyocyamc 
bacillus 

Cape Town. 

Royal Society of South Africa.*—^April 20 : M. R. 
Levyns . A prelimmary note on the Rhenoster bush 
(Elytropappus BhinoceroUs) and th© germination of its 
seed. Under natural conditions the Rhenoster bush has 
no power of reproducing itself, its spread is largely due 
to man’s influence, veld-burmng being an important 
factor.—William Adam Jolly: On some defensive 
reflexes. The reflexes obtained in the hind limb of 
Xenopus on stimulation of one or both feet are 
discussed.—E. Newbery: Note on overvoltage prob¬ 
lems. Modern improvements show that transfer 
resistance is a real quantity and therefore that the 
direct method of measuring overvoltage is incorrect. 
These improvements are mainly in the reduction of 
the time mterval between the interruption of the mam 
current through the cell and the measurement of the 
single potential of the experimental electrode In 
the original work this time mterval was 0 02 second ; 
it has been reduced to 0 *002 second (Glasstone), 0 0001 
second (Sand), and finally the cathode ray oscillo¬ 
graph reduces it to 0*000001 second The results 
are all explainable 'Oix th© hydride theory of over¬ 
voltage Transfer resistance is in itself a complex 
quantity, due chiefly to the resistance of a film of gas 
covermg the electrode surface, but partly also to the 
presence of a partially exhausted layer of electrolyte 
surrounding the electrode—K. H. Barnard: Some 
South African Crustacea. Three species of Crustacea 
are known to be mjurious to pier-timbers immersed in 
the sea m South Africa. Two are cosmopolitan : 
Dimnoria Ugnorum (the Gribble) and Ohchira terebrans. 
These are not more than a quarter of an inch in length. 
The tliird species is Sphceroma walkeri^ which is 
common in India and seems to be spreading clown the 
east coast in to Natal. It reaches half an inch in 
length and is capable of rolling itself into a ball. 

Copenhagen. 

Royal Danish Academy of Sciences and Letters, 
Mar. 25.—Martin Knudsen : The hot wire manoraelor. 
A rational construction is given, and a senes of 
measurements have shown that this method, for a 
certain mteivai of pressures, gives greater relative 
exactitude than any other method. 

April 8 .—C. Juel: Von Staudt’s definition. After 
reviewing the different forms in which this definition 
for imaginary elements has been given, the definition 
for projectivity is considered, and imaginary elements 
are also discussed. 

April 22.—^Th. Mortensen: The postlarval de¬ 
velopment of some cidarids. The .study of a series 
of yoimg stages of Eucidaris metulana proves tha^, 
the intenadiai plates on th© peristome of cidarids are 
not homologous with the interambulacral [dates of 
the test. The periproet is never covered by a single 
large anal plate. The embryonal spines do not 
develop into the adult type of spines, but are dropped 
m th© course of growth of the animal. The young 
Goniocidaris umbraculum is unique m having a bundle 
of spines, instead of a single spine, attached to each 
tubercle. " 

May 6 .—^Martm Knudsen : The thermal molecular 
pressure. The condition of equilibrium m a gas 
enclosed in a circular cylindrical tube the ends of 
which are kept at different temperatures, will 
ordiaarily be that tlie pressure in the gas has the 
same value at both ends At low pressures deviations 
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from tins law arise, and at very lov pressures the 
law becomes completely altered. The author has 
mvestigated this phenomenon by a senes of measure¬ 
ments and given a formula valid for all pressures.— 
J Lindhard • The respiratory quotient durmg short- 
period muscular exercise. It has been mamtamed 
that the real respiratory quotient during short- 
period muscular exercise is 1, that is to say, the work 
IS performed on the expenditure of carbohydrates 
exclusively. Expermients now m hand show that 
this contention is mitenable.—J. Hjelmsiev • In¬ 
variant theory of power series. An mdependent and 
complete mvariant system for power senes of any 
number is stated as a convergence problem. The 
eorrespondmg invariant theory comprises and sim¬ 
plifies the well-known theory of the differential 
invariant. It has also wider apphcations where the 
usual conditions foi constancy or differentiation are 
not valid. 

Geneva. 

Physics and Natural History Society, May 19.— 
M. Gysin . On the chemical and mmeralogical con¬ 
stitution of the limestones of Samt Best (Pyrenees). 
A cheimcal and petrographieai exammation confirms 
the hypothesis of ]\DI. Bertrand and Longchambon 
on the met amorphic origm of these rocks of Urgo- 
aptian age. The clay limestones have recrystalhsed 
with formation of silicates. The other minerals are 
due to fumerolles arising from the neighbourmg 
granites.—E. Briner and A. Schidlof • The boilmg- 
point paradox. As the result of their previous studies 
the authors arrive at the conclusion that it is the 
osmotic work of dilution of the vapour which provides 
the compensatmg work.—B. P. G. Hochreutiner : A 
new Australian'species from Java. The author has 
collected m Java, at heights exceedmg 2000 metres, a 
Cjmoglossum which he connects with Cynoglossum 
australe, indicated by Bentham in the south of 
Australia, the province of Victoria, New South Wales, 
and Tasmania. 

Home. 

Pontifical Academy of Sciences, April 24.—Wirt- 
inger : Modem mathematics.—Hagen : Symmetry m 
the theory of surfaces. A problem, as yet unsolved, 
on a singular symmetry m the so-called Weingarten’s 
identity.—Serini: Elastic eo-actions. Various con¬ 
siderations of great importance to the technics of 
constructions are propounded.—Caronia : Di Cris¬ 
tina’s new' views on the processes of the defence of 
the organism against infections. According to these 
views, the mfeetive process requires sensitiveness of 
the organism to the mfeetive agent. Cure is associ¬ 
ated wfith a process of de-sensitisation, which may 
be brought about artificially by special methods.— 
Teofilato : Investigations on the most suitable longi¬ 
tudinal profile of an aerodynamic tube.—Giorgi: Note 
on wave-filters.—^Ernesta Porcu-Tortrini: Calcula¬ 
tion of the powers of motors of the second order by 
reduction to the canomcal form.—Neviani: Glieilo- 
ponna drcumcineta. The history of this species, dis¬ 
covered by the author, is summarised and co-ordinated 
with observations of other investigators.—Bresadola : 
(1) Selecta mycologica ; (2) Basidiomycetes Phihp- 
pinenses. 

Sydney. 

Linnean Society of New South Wales, April 27.— 
A. S. Hitchcock : Two new species of Setaria from 
Western Australia.—Greig-Smith : The influence 
of certain colloids upon fermentation. (Part iv.} 
Agar fibre in the alcohohc fermentation. Agar fibre, 
when in sufficient amount, accelerates the fermenta¬ 
tion of mvert sugar and thus falls into line with the 
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mineral colloids. (Part v ) Old or heated yeast cells 
are not stimulated by fullers earth fPart vi.) The 
non-adsoriition of the invertase of heated yeast by 
fullers earth. Heating the yeast to near the lethal 
pouit does not inliibit the production of an invertmg 
substance, but this is mdifferent to the presence of 
fuller’s earth. Normal yeast under the same condi¬ 
tions secretes invertase, which is partly adsorbed by 
the mineral colloid —I. M Mackerras . Notes on 
Austrahan mosc^mtoes fDiptera, Culicidse). (Part i.) 
The ALnophelmi of the mamiand. New ioeahty records 
and hfe histories are given, and the hitherto unknown 
male of A. atratipe Skuse is described.—3Iiss Lesley D. 
Hall • The physiographic and climatic factors con¬ 
trolling the floodmg of the Haw'kesbury River at 
Wmdsor. Tw'o causes of recent decreases in height 
and frequency of floods suggested are (1) the buildmg 
of dams on the Epper Nepean, and (2) a natural 
dimmution in precipitation. 

Vienna 

Academy of Sciences, May 5.—B. Sander : Report 
on results of the analysis of strata undertaken in the 
institute of mmeralogy and petrology at Iimsbruck.— 
E. Philippi, R. Seka, and others: The oxidation of 
cliarcoai with sulphuric acid. PyromeUitic acid was 
obtained from various samples of charcoal, also carbon 
monoxide. The action passes from a phase of strong 
oxidation and abundant sulphur dioxide to one of 
decreased oxidation with mcrease of oxides of carbon. 
—L. Schmid: The stermes of coltsfoot [Tussilago 
farfara) —^A. Duschek: The relative theory of 
surfaces —Zekert. The coloration of rock-salt and 
of Inmzit© by Becquerel rays. The rate of change 
depends on temperature. — E. Kara-Michailova : 
Brightness of scintillations and possibility of comt- 
ing with magnetically deflected H-rays of various 
velocities.—O. Dischendorfer and W. Danziger: The 
oxidation of j8-naphthol. 

May 12.—L. Kolbl: The tectomes of the boundary 
region between west and east Sudetes.—G. Ortner : 
The Imes of the elements of the iron senes II. 
In the X-ray spectra of cobalt and nickel lines the 
X/3^ and can be separated.—^R Weiss and S. 

Luft * Derivatives of 1, 3-diphenyl-hydrmdene. 

May 19.—F. Hernler : Substitution in the phenyl 
nucleus of phenyl-l-dimethyl-3, 5-triazole-l, 2, 4.— 
M. Kohn and F. Rabinowitsch * On 2, 4, 6-tricIilor- 
3-bromophenol and 2-chlor-4, 6-dibromophenoL— 'M, 
Kohn and F. Rabinowitch : Dibromo-o-cresol formed 
by the action of aluminium chloride on tetra-bromo- 
o-cresol —A. Duschek . Lines of cim'ature of Mongers 
surfaces.—^F. Kerner-Marilaun : The climatic thresh¬ 
old value of the complete laterite profile. 


Official Publications Received. 

British. 

Camhnfige Obseivatory Annual Report of the Observatory Sj ndicate, 
102t» Hay 19—192V Hay 18. Pp. 3. (Cambridge ) 

The British Mycological Society Transactions Edited by Oarleton 
Rea and J. Ramsbotlom Vol. 12, Parts 2 and 3, 30 June. Pp V9-230 
(London Cambridge University Press ) 15s net. 

The Journal of the Institution of Electrical Engineers Edited by 
P P Rowell Vol. 65, No 307, July. Pp. 053-732-fxxx. (London: 
E and F N Spon, Ltd ) 10s 6d, 

Loughborough College, Leicestershire Calendar, Session 1927-28. 
Pp XIV+228+67 plates (Loughborough) 2i> od, net 
Magnetical, Meteorological and Seismographic Observations made at 
the Government Observatories, Bombay and Alibag, m the Year 1922. 
Under the Direction of Dr S, K. Baner^i Pp iv+6S+5 plates. (Calcutta: 
Government of India Central Publication Branch ) 7 0 rupees; 11s 9d 
Durban Corporation. Art Gallery Report for the Hunieipal Year ended 
31st July 1926. Pp 3. Museum Report for the Municipal Year ended 
31st July 1926. Pp. 6. (Durban ) 

The Stone Age in India Being the Sir S Siibrahmanya Ayyar Lecture 
deluered on December 10, 1925, By P- T. Srinivasa Ayyangar. Pp. lu 
+55+4 pIates+2 maps. (Madras: Government Press.) 1 rupee. 
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Aeroiiaut!ca! Rpseauii CommittPfe Repoits and Muinuranda, No lODl 
-(Ae. J42) Tli^-"p’nniEj'oi Aeroplaij^^'i By 8 B Gates and L W Brj’-int. 
Pp. plates Gs. bd net No 10«-u {Ae, 24^) Wind Tunnel 

Evpenments on a 8} ii metrical Aerofoil (Giittnigen 4i‘t *SectiOD) By 
C N. H. Lock, H C. H. Toynenu and A G. Gadd. (A 3 t. Autogyios, 
Helicnpteis and Rotors, 3, ASa Aerofmls-Geneial, Ino—T 234''*) Pij 
2ij-rG jdates. Is net. (Londi'U H M. Stationeiv Office ) 

Joarnai ut tJiP Royal Statistical Societ\. \ol. ‘■*0, Part 3 Pp x-f433* 
035. (Lontlor.) 

Transactions ot tlie Royal Society of Edinburgh VoL 55, Part 2, 
N"o. 15 On the Feeding Mechanism of Nebiha Blpe^ B\ Pi of H 
Graham Cannon Pp. 33o-Sb9. is. Vol 53, Part i, No 17 The Geology 
ofGxgba. B\ W J McCaliien. Pp 393 400+1 jffate. 2s% bd (Edinburgh 
Robert Grao't and toon, London Williams and Norgate, Ltd ) 

The Cordviainers Technical College, Eagle Court, 8t. John’s Lane, E C 1. 
Prospectus ot Classes in Boot and Shoe Manufacture and Making, and 
Leather Goods Manufacture. Daj and Evening Classes, Session 1927-8 
Pp 4i (London.) 

City of Norwich. The Report of the Ca'^tle Museum Committee to the 
Conn n I luif-t. Pp 2b (Norwich.) 

British Museum (Natural History). Picture Postcards Set C19 
Britisii Game-Birds, Senes No 1 5 cards m colour (London British 

Museum (Natural History)) Is 

Poiestry the Journal of the Society of Foresters of Great Britain 
Edited by H 31. Stexen Vol 1, N^o _.l. Pp 130 (London Oxford 
IJnn ei-.!tv Press ) 7s btl 

Tlie Join rial ot the Textile Institute Vol IS, July, Special Issue. 
Official Record of the Annual Conference ot the Textile Institute, held 
at Bolton, 7th, Sih and 'hh June 1927, in association with the Samuel 
Crompton Centenary Celebiations Pp 15(l+\x (Manchester) To 
member'^, 2s bd ; to non members, 5^. 

The Scientific Proceedings of the Royal Enblm Society Vol IS 
<[N to ), No 39. Report of the Irish Radium Committee toi the Year 
1926. By Dr Walter C Stevenson and Maurice R J Hayes Pp. 
443-470. S'. Vol IS (N S.), No Inhibition of Pollen Growth hv 
Living Tissue Extracts By P. O’Connor Pp 477-484 b<7 Vol. 18 

<N S ), No 41 Lord Morton’s Quagga-Horse Hjbrid ; was it a Hjbrid^ 
By James Wilson Pp. 485-487. 6d Vol. 18 (N S ), No 42 A Modified 
Micro-Method for the Determination of Molecular Weights By Di J. 
ReiUy and G T. Pyne Pp 4S9-493 Qd (Dublin Hodges, Figgis and , 
Co ; London Williams and Nor gate, Ltd ) 

Union of south Afnca Department of Agriculture Bulletin No 14 . 
The Sweet Potato ’Weevil (Cykfi> Jormwanw^, P ). By C P Van der 
Merwe Pp 10. Reprint No. 18. Farm-Yard Manure By Dr J J. 
Theron. (Division of Chemistry Series No 78) Pp 5 (Pretoria 
Government Printing and Stationery Office ) 

^Transactions of the Rojal Society of Edinburgh. Vol. 55, Part 2, 
No. 16* Air-Bladder and Lungs, a Contribution to the Morphology of 
the Air-Bladder of Fish. By Frances M Ballantyne Pp 371-394. 
{Edinburgh. Robert Grant and Sou; London * Williams and Norgate, 
Ltd.) Ss. „ ® ’ 

^ Foreign 

Department of the Interior U.s. Geological Suney. Bulletin 786-B . 
Geology of the Cat Greek and, Devils Basin Oil Fields and Adjacent Areas 
in Montana. Bj Frank Reeves. (Contiibiitions to Economic Geology, 
192b, Part 2.) Pp.iv+30-98. (Washington, D.C.; Government Printing 
Office ) 30 cents. 

Department of the Interior* US. Geological Suney. Watei-Supply 
Paper 557 Laige Springs in the United States. By Oscar Edward 
Member. Pp. v]i+94+17 plates. 30 cents. M’’ater-Snppl 3 Paper 684 • 
Surface Water Supply of the United States, 1924. Part 4 St Lawrence 
River Basin. Pp v+147+3 plates 20 cents. Water-Supply Paper 
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Science for Citizenship. 

AGILE criticism will ali^'ays find vnlneraHe 
points of attack in any educational system. 
Only a short time ago, much was heard in the 
popular press of the views of prominent business 
men on the deficiencies of their ofiice boys. Our 
educational system was therefore condemned in 
toto; our vast expenditme on education was 
adjudged complete waste. While such hasty 
judgments, based only on partial observation and 
imperfect evidence, may he set aside as carrying 
little W'eight, those who come most closely into 
contact with the products of the elementary 
school maj" still feel that all is not entirely well 
with education in England to-day. It may be 
granted that as compared with twenty-five years 
ago, when the Education Act of 1902 came into 
force, vast strides have been made. A higher 
standard is attained, a greater degree of accuracy 
and a stronger grip of the facts is to be observed, 
together with less tendency to a parrot-like 
repetition of the form in which the subject matter 
has been received. On the other hand, knowledge 
and inference which depend on that elusive 
quality, the intellectual fiexibnity and adaptability 
which for lack of a better term examiners connote 
by ‘ general intelligence,’ seem rarely to show an 
advance commensurate with the improvement in 
specific branches of learning. 

It may perhaps seem at first sight unfair that 
any educational system should be judged by the 
product of its lower grades—product, too, of 
which the raw material is drawn in a large number 
of cases from sources which in aU their conditions 
—^intellectual, social, and moral—are unfavourable 
and sometimes entirely inimical to the aims and 
influence of the school. But it must be remembered 
that, since the beginning of the present century, 
what is almost a, social revolution—still, however, 
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encomiterecl wliHe in the foriiiatlTe stage of their ! the examination of students in training colleges ^ 
career. i i^owerer logical its decision may lie, and evei^^a* 

It is not iieceasarily a mark of carping criticism though it may continue to inspect and take pari; 

to hold _indeed it would he idle to deny—that in the examination of the technical side of training,^ 

the €|ualificatioiis of the elementary hranch of the the divorce between the examining body and the 
profession are still open to improvement in certain elementary schools will be complete, while, having 
directions , but a great step forward has been in view the character of university courses as they 
taken towards the ideal of those who long ago are regulated at present, it may aggravate a 
hoped that the majority of teachers in the tendency towards specialisation which is part a 
elemeiitarv school would one day hold a degree, symptom, part a cause of the defects of our 
not as a cachet m an akeady honoured profession, educational system as a whole 
but as the outward sign of certain cpiaiities and For many years the training college stood to the 
cultural attainment. What they looked toward elementary school in a relation analogous to that „ 
in their staff of the future was not a band of of the university and the public school. For long 
specialists, each highly tramed m his own subject, it was for the brilliant boy or girl in the elementary ^ 
but of men and women of vide culture who might school practically the only avenue of intellectiiak’*^ 
introduce into the elementary school a wider advancement Theoretically, it is true, it led to 
outlook and cultivate in the material on which one profession only, but in practice some made it * 
they had to work an intelligence trained to alert- only a means to an end, taking advantage of the 
ness in appreciating the varied aspects of life and general rather than the profeKSsional education, and 
knowledge as a function of existence as members after a few years left the profession to attain 
of an economic, social, and political community, eminence in other walks in life The academic 
To this end the secondary school and university side of the training college, from being subservient 
courses then seemed the obvious avenue of to the technical as it was wdien training was first 
approach. * instituted, became more and more important, and 

It must, how'ever, be admitted that the trend with the introduction and extension of university 
of events has by no means justified expectation, work it has tended, and tends increasingly, to ^ 
It is not intended here to enter into a detailed overshadow the function of a training college as | 
criticism of the system of training teachers, but an institution of which the aim was not primarily 
certain features in that system as academic. It must in fairness be recognised that 
ill education this has been forced on the training colleges by the 
educational antecedents of the students, and no 
’ that the academic education 

be earned to the 
d opportunity * 
who passes^ 
-'ondary 


„ -^ 6 '“ 3 ~ “ M 

#oiild thus be alleviated. Circumstances, hov- mt 

ever, have decreed othervise, and instead of the laid down «... iites 

lumbers being fairly well balanced, science has the most suitable ^ r of an 

as a general rule become preponderant. While elementary school teacher. 

the Board of Education has continued to examine It may perhaps appear that in the 

tfae greater proportion of the students this has case of the teacher* too great stress s been laid 

of less moment. Those who were responsible upon what is relatively a small ./portion of 


for the general lines of the examination were well those who come under a part only ox the whole 
acquainted with conditions in the schools. In- system. But the teacher is a crucial example; in 
potion by the Board of both colleges and schools his case the effect is cumulative, and with present 
retired that training should be carried on with a changes the tendency of which he is characteristic 
view to the need of schools for certain qualities is increasing. Turn to the secondary school, and 
kttd Capacities in their teachers. WTien in the near the same 'trend towards highly specialised courses 
future the Board will no longer be responsible for in science is perceptible. In the Report of the 
Vom 120] ^; - , - , 
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Board of Education for 1926, in dealing the j 
‘saniiiiation of grant-aided secondary schools, it 
s stated that hile Latin holds its own and Greek 
shows a decrease, the number of candidates taking 
chemistry and physics is increasing Of the 
number of candidates talong the First Examina¬ 
tion in 1926, 40-2 per cent offered chemistry and 
24-7 per cent, physics. In elementary and ex¬ 
perimental science the figure was 5*7 only, and 
in general science 2 5 In the same way, of the 
437 advanced courses recognised in 309 schools, 
210 were in science and mathematics, 179 m 
modern subjects, and 37 in classics It must not 
be supposed, of course, that we regard the growth 
of science teaching in comparison with other 
subjects as unsatisfactory , vliat we object to is 
the virtual limitation of science in secondary 
schools to chemistry and physics, or to botany m 
girls' schools. Science, iip to the standard of the 
Ernst School Examination, should be of a more 
cultural, and less specialised, scope : it should be 
science for all, and not science as preliminary 
training for a university comse. 

In training colleges where students are working 
towards a degree, and in secondary schools, 
courses are framed with a view to the requirements 
of a university. Indeed, in some secondary 
schools the work is of a sufficiently advanced 
character to justify representations to the uni- 
versit}" that many students under existing regula¬ 
tions do no more than mark time in their first 
year of residence. Such an organisation of courses 
is justifiable only in so far as the aim of the 
university, the training college, and the secondary 
school is entirely identical. The university in 
its science courses aims at turning out men, 
especially those who seek honours, who have 
attained a more or less high degree of specialisa¬ 
tion. But the aim of the secondary school in 
framing its courses, save for the exceptionally 
gifted^ iiiteUectuaUy or the favoured few whose 
means afiow, should be to turn out pupils who are 
fitted to take their place as citizens intellectually 
equipped^for the average life of the community. 
Still more does this apply to the elementary 
school. A fortiori, the teachers should be fitted 
by their ov^i training to educate their pupils to 
that end. It is by no means clear that such 
highly specialised courses as chemistry and physics, 
still less perhaps biology or physiology, framed 
with a view to the requirements of a still more 
highly specialised university course, are the best 
media through which school and training institu¬ 
tion can best perform their function. With 
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teachers themselves trained in highly ^peelali&ed 
courses, we are in danger of a eircie as narrow 
m its way as that of the older of training. 

Of the importance of science in any modern 
system of education there can here be no ques¬ 
tion : but there is danger of a certain confusion of 
thought. The value of the practical application of 
science was fully brought out during the War , it 
has been ap|)arent in many of the problems which 
have arisen since the War , while scientific men 
have repeatedly and justifiably urged upon the 
pubhc and the Government the fraidamental im¬ 
portance of the promotion of scientific research for 
all departments of the administration and Me of the 
community and the British Em^oire. Tins insistence 
upon the value of science, aided by a confusion 
between instruction in science and a technical 
training, has obscured its true function as an 
element in the training of the average individual 
in preparation for his duties as a member of the 
community. Now that science enters so widety 
and so intimately into everx department of life, 
especially in all cpestions relating to health and 
well-bemg, it is essential that both the uidividual 
who ultimately through the vote will control 
policy, as well as those by whom that policy 
will be framed and carried out, should have 
a general knowledge of the scope and aims of 
science, as well as of scientific method and the 
mode in which science envisages and attacks its 
|)roblems. It is, however, beyond question that 
it should be a general knowledge on broad lines: 
a specialised training in some highly technical 
branch of science is neither needed, nor indeed is 
it desirable The educationist need feel no alarm. 

As a medium of culture, the history of scien¬ 
tific discovery opens up to the imagination vistas 
of man's endeavour which place it in the front 
rank of humanistic studies Through a general 
familiarity with the methods of scientific observa¬ 
tion and experiment in the various branches of 
research, may be developed a critical attitude in 
judgment, a power of observation, and a capacity 
for orderly arrangement; while a knowledge of the 
questions with which science as a whole is con¬ 
cerned in the past, present, and the future, fostera 
the broad outlook which, in combination with these 
qualities, is essential in successful dealing wdth the 
problems of life. We doubt, however, whether 
much of the science teaching In schools, either 
primary or secondary, could be regarded as scieuce 
for citizenship instead of science for specialists; 
and we should welcome a movement which wohld 
broaden its scope and change its character. 
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Musical Stimulus and Response. 

The Influence of Music on Behavior, By Prof. 
Charles M. Diserens. Pp. v + 224, (Prince¬ 
ton : Princeton UniTersity Press; London: 
Oxford University Press, 1926.) Il5. 6d. net. 
TTLS hook covers so wide a field that a review 
of it is far from easy. From the title-page 
we learn that it was ‘‘presented as part of the 
requirements for the degree of Doctor of Philosophy 
in the Department of Psychology of the University 
of Ghicinnati.’’ The last chapter perhaps provides 
the key to the book’s construction ; it consists of 
a report of the writer’s own experiments on the 
subject carried out during the year 1921-22 in that 
University. In the conduct of this research the 
author must have found it necessary to acquaint 
himself with the accounts of previously published 
work; the penultimate chapter, entitled “ The 
History of Experimental Work on Reactions to 
Musical Stimuli,” embodies the results of his 
extensive reading. Having proceeded thus far, he 
began to collect the published material concerning 
the influence of music on work and on the sick, the 
use of music in magic and in m 5 d}h, and the reactions 
of animals to music. These (in reverse order), 
together with a lengthy introduction, are the titles 
of the remaining six chapters of the volume. 

The core of the book—the record of the author’s 
own experiments on the physiological effects of 
mxxsic—^is as unsatisfactory as might be anticipated 
from a young tyro’s attempt to deal with so 
extremely difficult a subject. One might have 
felt tempted to regard these early efforts as pro¬ 
legomena to more mature research to be expected 
from him in the future. But Dr. Diserens is now 
(so we leam from the title-page) assistant professor 
of psychology in his old University; and, more 
Americano^ it seems only too likely that he wilt be 
fully occupied henceforth in giving lecture courses, 
taking practical classes, and supervising crude 
r^arch work, similar to his own, conducted by 
future aspirants for the doctorate in philosophy. 
Yet Dr. Diserms has done good service in 
publishing the results of his wide reading. It may 
be objected that the data on which he draws are 
of very different value-good, bad, and indifferent 
—and that they might well have been supplemented 
with more adequate criticism than is here given 
them. On the other hand, there is not in existence 
any book contaioing so extensive a bibliography 
as this on the subject. The author, therefore, 
deserves our gratitude alike for his attractive 
Kterarj" style, and for having coUated the results 
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of previous workers, many of them from somewhat 
inaccessible sources, which had not previously beei 
brought together in one volume. 

When we read Dr. Diserens’ review of the long 
fine of experiments which have been attempted to 
determine the influence of music on such animals 
as the cobra, rattlesnake, lizard, pigeon, quail, 
pelican, mouse, rat, hare, squirrel, antelope, 
elephant, lion, tiger, coyote, monkey—^not to 
mention many others—^we are struck with the lack 
of previous training among the investigators in the 
methods of experimental psychology. The experi¬ 
ments might have been devised by the ‘ man in the 
street,’ without any attempt to distinguish between 
the effects of music and those, say, of strangeness of 
the sound, wonder as to its source, curiosity m the 
movements of the performer, etc. But even if 
these precautions had been taken, it is doubtful 
whether a more satisfactory result than that 
reached would have been attained, namely, that 
animals vary widely in their response, according 
to their species and according to the kind of music 
to which they are subjected. 

Substitute ‘ individual ’ for ^ species,’ and this 
is precisely the result of the many, often equally 
uncritical, experiments that have been performed 
on man. All that can be said in the case both of ' 
animals and of man is that music may act as a % 
sedative, or as an excitant, or as a stimulant to ^ 
uncongenial work. Dr. Diserens shows how in' 
primitive magic music usefully serves to onhancic 
bodily energy and to give the magician a feeling of 
increased power. He brings forward evidence 1 
which indicates the semi-magical nature of many ^ 
work-songs in primitive people. Ho also rightly ^ 
distinguishes in such music the different functions V, 
of rhythm, melody, and words, the first eliminating, 
he believes, “ the strata of voluntary attention,” ; 
and encouraging synchronous regular movements, 
the second releasing reserves of energy, and the 
third giving relief by reference to the desires and 
conflicts of the worker. 

“At present,” Dr. Diserens concludes, “we 
only know that music does influence the reactions 
belonging to work, but we cannot as yet control 
such effects with such certainty as to warrant J 
general industrial use.” But here, ag^in, the 
experiments which can be adduced have not been ^ 
carried out under sufficiently stringent conditions. 
The data quoted in regard to the results of sorting 
the mail to music at the Miimeapolis Post Office 
are not in themselves adequate to convince the 
trained psychologist that, as Dr. Diserens main- 
( tains, they show “ that music will cause ordinary 
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mail sorters to do more work and make fewer j 
errors than usual/' The influence of foreknow- j 
ledge, suggestion by the iiiYestigator, and many I 
other sources of error need to be eliminated in i 
order to produce conviction Nor is the author's 
acquaintance with modern statistical methods 
assuring when he concludes, from the data pub¬ 
lished by him on the effects of bicycle-racing with 
and without the accompaniment of music, that 
“ the results seem to indicate a distinct stimulation 
of the athlete by musical stimuli." 

The truth is that music exerts so many different 
responses—by its direct physiological effects, its 
arousal of imagery and association, its acceptance 
as purely musical meanmg, as having a personified 
character, etc.—^that different kinds of music 
cannot fail to produce different effects in different 
individuals, and that the same music may produce 
different effects at different times in the same 
mdividual. 

This brmgs us to the problem—what is music ^ 
Dr. Diserens maintains that intervals and chords 
do not present genuinely musical situations," 
and that children and savages “ delight m sound or 
colour combinations which pain the cultivated ear." 
Both these statements may be questioned, so far 
as the aesthetic attitude—^regard for beauty—^is 
concerned Among the phonographic records em¬ 
ployed by the author in his own experiments occur 
“Rosy Cheeks Fox Trot," “ Dixey Medley" 
(banjo solo), and “ Infanta March " (banjo). We 
wonder whether even the very highest powers of 
adaptation (the lack of which caused the works of 
Beethoven and Mozart, as well as Wagner and more 
modern innovators, to be characterised as un¬ 
musical when first they appeared) would enable 
“ the cultivated ear" 'to designate these as 
sesthetically musical 5 

We may illustrate this difficulty by reference to 
the author’s own experiments on the influence of 
music on the rate of respiration. He concludes 
that music, whether fast or slow, “ accelerates 
respiration^’ But when we find that of the four 
records of “fast ’ music which he uses, two—^both 
banjo records—^were disliked by three of the eight 
subjects and were by other subjects termed dis¬ 
tracting, we may well ask, How, then, can we be 
sure that the influence of such records on respiratory 
rate is due to their musical character ? 

The whole subject—^the effect of music on be¬ 
haviour—^needs to be attacked in a more thorough¬ 
going, systematic way. Yet, for the reasons 
already given, the psychologist is grateful to Dr. 
Diserens for his book. 
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The Structure of Metals. 

MeiaUoguipliic Fiesearclies. Based on a Covfse of 
Lectines delivered in the United States in 
By Prof. Carl Benedicks Pp. xi-r307. (New 
York. McGraw-Hill Book Co , Inc , Lon¬ 
don. McGraw-Hill Publishing Co, Ltd., 1926) 
205. net. 

HE practice which has been developed of late 
years in the United States of mducing a 
European metallurgist of standing to give courses 
of lectures on his ovtl researches at various centres 
IS certainly an excellent one. Not only does it 
bring American metallurgists and students of the 
subject into personal touch with men who would 
otherwise remain nothing but names to them, but 
it also brings the trans-Atlantic visitor into touch 
with American affairs and institutions and some¬ 
times engenders a higher degree of respect for them 
than had previously been entertained. Most of 
the lecturers thus brought to America have been 
British, but recently Dr. Carl Benedicks of Sweden 
and the German metallurgist, Dr. Guertler, have 
been included in the list. In the case of Dr. 
Benedicks, the subject matter of the lectures given 
has been put into book form under the title at the 
head of this notice. 

Dr. Benedicks is of course a metallurgist and 
physicist of high standing, and the subject matter 
of his lectures accordingly attains a high level, 
although that level varies considerably between the 
different lectures reproduced in this book. Some 
of these—such as that dealing with the improve¬ 
ment of high-power photo-micrography of metals 
by means of the ' epiphragm ’—^have already been 
published in Great Britain, and so has much of his 
work on the ‘ homogeneous thermo-electric effect.’ 
Another of his chapters is purely historical, and 
while we may understand his desire to secure 
recognition for a hitherto obscure Swedish metal¬ 
lurgist as the first observer of the Ac points in 
steel, this is not a matter of very vide interest. 
More directly important is the account of an attempt 
to determine the specific gravity of molten iron, 
an attempt which has met with a degree of success 
which is highly creditable when the extreme 
difficulties surrounding such experiments are con¬ 
sidered. 

Of much more general interest are the two 
chapters dealing respectively with a kinetic theory 
of the constitution of solid matter and with the 
hardening of steel and other alloys. In the first 
of these Dr. Benedicks puts forward a kinetic 
I theory of the space-lattice which is of essentially 
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physical rather than purely metaliurgical interest. 
Indeed, it appears to have been evolved in part at 
least in order to account for the thermo-electric 
effects which the author claims to have estabhshed. 
It does not seem, however, that Dr. Benedicks’ 
views really take us much forward. He objects to 
the suggestion that m addition to an attractive 
force-field surrounding an atom there should also 
be a repulsive field. He suggests that no repulsive 
field is needed to account for the properties of 
gases and liquids on a kinetic theory, and that its 
introduction in the case of soHds is equally un¬ 
necessary According to this view, the atoms have 
no equihbrium position on a space-lattice, but 
merely a mean position which results from con-* 
ttnual mutual colhsions. That colhsion and rebound 
imply repulsive forces is, of course, obvious, but 
the suggestion is that these repulsive forces come 
into action only on actual contact. What, however, 
is really meant by ‘ contact ’ in the case of such a 
system as an atom is believed to be ? Presumably, 
repulsion results from some sort of deformation 
produced in the atoms by their mutual forces, but 
it is difficult to believe that such deformation only 
becomes sensible at the instant when the outer 
electron orbits overlap or touch. 

Perhaps the most interesting deduction drawn 
by Dr. Benedicks from his khaetic theory is that 
of the * phoretic electron ’ mechanism of electric 
conduction. According to this view, electrons pass 
freely from atom to atom only when the outer 
electron orbits are in contact, and since the ampli¬ 
tude of atomic vibrations increases with rising 
temperature, there is a decrease of conductivity 
with rise of temperature. One difficulty of this 
theory, however, is that there does not appear to 
be any reason why this effect should not be of the 
same order in alloys as in pure metals, so that the 
low temperature coefficient of resistivity of sohd 
solution aUoys is not explained. Dr. Benedicks 
also attempts to explain super-conductivity at 
very low temperatures hy the suggestion that at 
those temperature the atoms become ' agglomer¬ 
ated,’ t.e. remain hx continuous contact, and there¬ 
fore electrons can pass from atom to atom without 
resistance. This would he an excellent explanation 
if all metals and alloys became super-conducting 
when at temperatures near the absolute zero, but 
in fact the phenomenon is confined to a few metals 
only. 

These somewhat important examples of the 
failure of Dr. Benedicks’ theory suggest that it 
requires much further consideration before it can 
be seriously put forward, and it seems rather a 
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pity that it should have been made the subject of 
an educative lecture in America—at least in its 
present form. 

Criticisms of a similarly serious nature can be 
brought against Dr. Benedicks’ treatment of the 
theory of hardening of steel and other alloys. The 
view of the nature of hardening by the break¬ 
down of a super-saturated solid solution and the 
resultmg formation of finely dispersed particles of 
a ‘ precipitate ’ m the solid matrix is dismissed by 
the Swedish metallurgist on the ground of certain 
measurements of the electrical resistance changes 
in alloys during the course of hardening. It is a . 
well-known fact that an element present in solid 
solution causes a far greater increase in electrical 
resistivity than the same substance present in the 
form of separate crystals. It is argued, therefore, 
that the breakdown of a sohd solution by the 
formation of minute ' suspended ’ particles should 
be accompanied by a decrease in resistance. In 
fact, measurement shows that resistance increases 
up to the point where maximum hardness is 
attamed and only then decreases. 

The argument just cited, however, is based on-* 
a fallacious assumption, namely, that the resist¬ 
ivity of a substance A in which particles of B are 
suspended is independent of the dimensions of the 
particles. Actually, we have no experimental 
basis for that assumption, and there is, on the 
contrary, good reason to suppose that the presence 
of very minute suspended particles may j>roduco 
a higher resistivity than the same material in 
atomic dispersion, in solid solution. According to 
the lattice distortion theory put forward by the 
writer some years ago, the high resistivity of a 
sohd solution is due to the distortion of the 
caused by the presence on it of the solute atof^^'^^R 
This also causes a certain moderate amour "it 
hardening. But when such a composite lattice^ 
begins to break down, the first effect—^wb *.ich roust 
in fact increase until all the solute a+^oms have 
begun to travel towards a state of separa' te aggrega¬ 
tion—^must he a partial breakdown the parenT* 
lattice, and it is this further disturlance of the 
parent lattice which will produce both -mechanical 
and electrical hardening, i.e. increase {A resistivity. 

On this view, resistivity and harciness should 
attain their maximum at about the same stage 
and should then decline together, as experiment 
actually shows Now, what is Dr. Benedicks’ 
alternative ? He draws an interesting distinction 
I between a ' super-cooled ’ and a ‘ super-saturated ’ 
solid solution, altbougb it seems doubtful whether 
such a distmetion has any real meaning. He 
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further suggests that, in a freshly quenched alloy or 
Rii austenitic steel, we have a super-cooled hut 
not a super-saturated solid solution, and that age- 
hardening in the alloys or the corresponding process 
in austenitic steel results from a transformation 
from the super-cooled to the supersaturated solution. 
Now it is well known that by rapid cooling and 
other means a super-saturated solution can be 
maintained without crystallisation, but it is quite 
another matter to suppose, as Dr. Benedicks does, 
that a super-saturated solution can be formed by 
transformation. The writer respectfully suggests 
that if a super-cooled solution, whether solid or 
liquid, is caused to undergo transformation, the 
result will never be the formation of a super¬ 
saturated solution, but a separation mto two phases. 

Somewhat similar criticism can be apphed to Dr. 
Benedicks’ remarks on hardening by cold work. 
This he ascribes to the production of multiple 
twinning, in spite of the facts that in copper and 
copper alloys the existence of twinned crystals 
confers no sign of hardness, while observation 
shows that twin iamellse offer no obstacle to 
crystalline slip. Further, mechanical twinning is 
unknown in alpha-iron, yet that metal hardens 
vigorously under cold work. It would thus seem 
particularly unfortunate that Dr. Benedicks should 
have put before his American hearers a series of 
views so markedly at variance with those held by 
British and American metallurgists, while leaving 
his views open to such obvious and, in the writer’s 
opinion, fatal objections. This is the more the 
pity, since Dr. Benedicks’ contributions to metal¬ 
lurgy are so important that he should have had 
no difficulty in providing his audience with sound, 
well-established material, such as is to be found 
in his chapter on meteoric iron and invar, on a 
‘ rational ’ section for ingots intended for cold¬ 
working, and on the ' hot wall ’ effect in corrosion. 

W. Boseisutatn. 


The Suppression of Mosquitoes. 

Principles and Practice of Mosquito Control: beiTig 
a Handbook to the British Mosquito Control Insti¬ 
tute By John F. Marshall. Pp viii + 39 + 20 
plates. (Hayling Island, Hants. : British Mos¬ 
quito Control Institute, 1927.) 2$. 6d. 

ROM the British Mosquito Control Institute 
at Hayhng Island, Hampshire, has been 
recently issued this handbook on the principles 
and practice of mosquito control, which includes 
also a brief account of the inception of the Institute 
and of the results of its work. The Institute owes 
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its existence to the success of an anti-mosquito 
campaign which was initiated at Hayling Island 
in 1920 to deal with the local mosquito nuisance 
which had become so intolerable that the m- 
habitants of the central residential district found 
it impossible to sit in their gardens in the late 
afternoons or in the evenings. ]\Ir, F. W. Edwards, 
of the British Museum (Natural History), expressed 
the opinion that the trouble was probably due to 
the salt-marsh species Aedes (Ochlerotafus) caspius 
and A. (O.) detritus, and examination of some 
thousands of adult mosquitoes captured in the 
residential area during September and October 
proved that the latter species was almost entirely 
responsible. To ]^Ir. John F. Marshall belongs 
the credit of beginning in 1920 mvestigations pre¬ 
liminary to the inauguration of methods of control. 
In April 1921, at a meeting of some seventy in¬ 
habitants, it was decided to institute a systematic 
campaign against the mosqmtoes; committees were 
elected to deal with the various branches of the 
work, and a circular was issued to every house¬ 
holder on the island explaining the objects of the 
campaign and appealing for the assistance of 
voluntary workers and for financial support. A 
laboratory was improvised by Mr. Marshall, where 
mosquitoes could be examined and investigations 
on their breeding habits carried out. 

Larvae of Aedes detritus were found in 1921 in 
enormous numbers in certain accumulations of 
stagnating and partly salt water about a mile a^d 
a half from the centre of the residential district, 
and in the summer and autumn of that year several 
of these breeding places were permanently abolished, 
while a large number of others were treated with 
paraffin or with larvicides. During the next three 
years the work of abolishing or controlling the 
mosquito breeding areas was continued, and the 
nuisance progressively decreased and eventually 
disappeared. Evidence of this was furnished by 
a postcard ' canvass ’ of the residential district 
in October 1924, as well as by the fact that resid¬ 
ents were able, for the first time in many years, 
to sleep out of doors. The inconvenience due to 
insufficient accommodation for the work in pro¬ 
gress was severely felt, and Mr. Marshall generously 
erected at his ovm expense a separate building in 
which the various branches of the work could be 
adequately developed. 

This building—the Institute—^which was formally 
opened by Sir Ronald Ross in August 1925—con¬ 
tains eleven working rooms, and cost with its 
equipment about £4200. It is hop^ that a scheme 
for establishing the organisation upon a permanent 
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basis may eYeiitiially be devised, and in preparation 
therefor the Institute has been incorporated. Up 
to the present the Institute has not received 
financial assistance from official bodies or local 
authorities—excepting a grant of £100 from the 
]^Iinistry of Health in 1923 towards the cost of 
labour employed in certain experimental work— 
but has had to rely on voluntary contributions. 
All appeal is now issued for subscriptions—^life 
members’ and annual—and for donations to pro¬ 
vide an annual income which will enable the work 
of the Institute to be carried on efficiently. 

The success of the work on Hayling Island 
directs attention to the desirability of suppressing 
mosquitoes which, when present in numbers, cause 
general annoyance by their bites, which are fre¬ 
quently followed by the development of sores and 
sometimes by even more serious consequences. 
These effects may be produced by Culicine as well 
as by Anopheline mosquitoes. This aspect of 
mosquito control is emphasised by the recent 
decision in the ‘ Paisley Case ’ (see Nature, June 
25, p. 934), the first of its kind under the Public 
Health Acts in Great Britain, in which the sheriff 
found that certain ditches had become so en¬ 
cumbered with silt and vegetation as to be in¬ 
effective as water courses and that the ditches and 
the adjacent overflowed ground had become a 
breeding place for large numbers of mosquitoes, 
and he ordained that the owners should clear the 
ditches and maintain them clear. 

Communities which may decide or be compelled 
to undertake mosquito control would do well to 
consult this handbook for the sequence and nature 
of the operations and to base their methods, as at 
the Hayling Institute, on a true scientific founda¬ 
tion. For example, there are twenty-five species 
of mosquitoes in Britain which differ considerably 
in their habits, and in the period of hatching out, 
so that it is necessary to discover first the species 
which are prevalent in the district, to estimate 
which is the most important and should therefore 
be first attacked, and to see that waste of effort 
is avoided, for example, hy treating with larvicide 
only the water in which larvae have been actuaUy 
observed. Useful suggestions are given for in- 
Bpecting prasible breeding places, for applying 
larvicides, for ^ unstagnating ^ the water, and for 
r«?ording progr^s in a central institute. 

There will always be, as is pointed out m the 
biwidbook, a certain section of the public who will 
^nse to asfflst in the work of mosquito control, 
maintaiiiing that the task is hopeless. This 
attitude of miiid should be dealt with, as in the 
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first year or two at Hayling Island, by the educa¬ 
tion of public opimoii by means of demonstrations 
of hving and preserved specimens of the local 
mosquitoes and of diagrams illustrating the pro¬ 
gress of the campaign. 

The handbook is illustrated by excellent photo¬ 
graphs prepared by Mr. Marshall, and by useful 
diagrams which help the reader to recognise the 
more important larvae and adults. But its prin¬ 
cipal value is as a record of the means by which 
the serious nuisance due to mosquitoes was over¬ 
come within four years in a somewhat difficult 
terrain—a noteworthy achievement on which the 
director and his collaborators are to be warmly 
congratulated. 

Climatic Changes: their Causes and 
Influences. 

(1) The Pulse of Progress - including a Sketch of 
Jewish History. By Ellsworth Huntington. 
With a Chapter on Climatic Changes, by G. C. 
Simpson. Pp. x + 341. (New York and Lon¬ 
don : Charles Scribner’s Sons, 1926.) 215. net. 

(2) Climate through the Ages: a Study of the 
Climatic Factors and their Variations. By 
C. E. P. Brooks. Pp. 439. (London : Ernest 
Bemi, Ltd., 1926.) 155. net. 

(1) lyrB. ELLSWORTH HUNTINGTON, of the 
iYJL Geographical Department of Yale Uni¬ 
versity, in a senes of thirteen interesting volumes, 
besides numerous papers, has mgenioiisly and 
eloquently advocated the view that in the environ¬ 
ment of which man is the creature, climate is the 
most powerful factor As a corollary to this view 
he holds that climatic changes are the main cause 
of the rise and fall and of the migrations of 
civilisation. In the present work he puts his 
theory in a more attractive form as he limits the 
climatic pulse in historic times to a comparatively 
narrow beat, as he explains the vicissitudes 
ancient Greece by climatic influences of the order 
of a change of mean temperature of the year from 
62° E, to 63T° F., with a variation of humidity of 
10 per cent. To detcrmme the mean annual 
temperature withm 1*1° F. is practicable for few 
countries only; and it would be impossible to 
prove or disprove so slight a change for aSDj 
country except within recent times. That climate 
is an important factor in human welfare, and th^^ 
people’s workmg efficiency varies with weather, is 
universally recognised; and these facts are con¬ 
firmed hy the interesting statistics brought forward 
by Mr, Huntington from American industrial and 
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educational records. It may nevertheless he 
doubted whether the cHniatic changes in historic 
times have been the niain factor in the migration 
of races and civilisations. 

Ml’. Ellsworth Huntmgton's books are always 
interesting, for he is graphic and collects striking 
examples from a wide range of evidence. His 
information is obviously of very unequal value, 
but he consoles himself with the reflection,'' Perhaps 
youT answer is wrong, never mmd.” Perhaps on 
that principle he retains the generally rejected 
explanation by Dr. W. H. S. Jones that the decay 
of Greece and Rome was due to an increase of 
malaria owing to a decrease in rainfall. 

The new ground covered in the Pulse of Pro¬ 
gress ’’ is the application of Mr. Huntington’s prm- 
ciples to the natural history of the Jews. He has 
restudied the Bible and its newer criticism, and has 
re-written the Bible story in accordance with the 
geographical control of physical agents. His ver¬ 
sion is hke that of the "'Darkie Sunday-school”: 

“ Bring yer sticks o’ chewey gum and sit upon de 
floor 

And I’U tell yer Bible stories dat yer never heard 
before.” 

His account of Jewish history is not likely to be 
reprinted in Great Britain by the Sunday School 
Union, but is in accordance with the general trend 
of advanced Biblical criticism. He points out, for 
example, that the plagues were the natural result 
of a succession of low Niles. Hus account, however, 
shows that the climate of Palestine and Egypt has 
been practically unchanged throughout historic 
times, except for the minor fluctuations that are 
inevitable' owing to the complexity of the factors 
that control weather. The volume includes an 
interesting chapter on what Mr. Huntington 
describes as the suicide of Russia by the expulsion 
of its aristocracy and the massacre of more than 
amillion of the more intelligent citizens. Australia 
he describes, on the other hand, as having “ evolved 
a social and political system which is pre-eminent 
as one of the important recent contributions to 
human progress.” 

One of Air. Hunthigton’s most striking contribu¬ 
tions to climatic variations within historic times 
has been deduced from the variations in rate of 
growth of the big trees of California; their evidence 
is complex, as difierent trees did not vary in the 
same way simultaneously, and their records require 
a lot of interpretation to make them tell the same 
tale. Their restricted distribution, as pointed out 
by Dr. G. C. Simpson in a weighty article reprinted 
by Mr. Huntington, proves that there has been no 
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' serious change in the climate of the belt occupied 
j by these trees during the past 2800 years. ]Mr. 

Huntington has introduced one correction on the 
I interpretation of the big tree records, based on 
■ evidence from the Caspian. This correction is 
j rejected by Dr. C. E. P. Brooks in (2) '' Climate 
through the Ages,” although he supports ^Mr. 
Huntington’s main thesis by accepting important 
changes of cHmate within the historic period. Dr. 
Brooks holds that major climatic changes are due 
to the interaction of many geographical causes and 
that former glaciations and warmer periods were 
the result of the diflerent distribution of land and 
water ; but as there has been no appreciable change 
therein during the past 2000 years, he assigns the 
climatic variations during historic times to solar 
activity. Accordmg to his view, climate is under 
solar control when land and water are stationary. 

Dr. Brooks compares the evidence of the big 
trees with the variations of the nearest salt lakes. 
The country in which they occur must have had a 
wet chmate during the glacial period, which was 
followed by a dry warm interval, before another 
cold wet episode. The evidence is not altogether 
harmonious, for the lakes indicate a maximum 
rainfall at 1000 B.c. (p. 393), which was followed 
by a dry period until a.d. 800 ; according to the 
big trees, the wettest time was between 480 and 
250 B.C., and it was followed by drought until 
A.D. 850. Toward the end of this time the climate 
was so warm that, according to Dr. Brooks, there 
was no perennial ice in the Arctic Ocean m the 
seventh century and none at all in the Greenland 
seas. Since then, the Norse colonies have been 
frozen out by increasing cold. Dr. Brooks connects 
this change with the end of a w^arm dry period in 
Britain in the ninth century and the final deteriora¬ 
tion of the British climate about a.d. 1000. That 
the climate of Greenland has become more severe 
in recent times is indicated by weighty evidence ; 
but a change of this extent in the Arctic Ocean 
would surely have been accompanied by greater 
changes in the British climate, and it is contradicted 
by the evidence of the Sagas. The frequent 
assertion that the British weather has become 
milder instead of more severe during the past 
eighteen centuries is opposed to any fundamental 
change in the Arctic Ocean. 

The effect of geographical changes in climate 
naturally leads to a discussion of the Wegener 
theory of continental drift, which has received 
most support from the meteoroic^ists; and it is 
interesting to note that Dr, Brooks pmphaiicalfy’, 
rejecte it as unnecess'ary. ^ J- W. GjRwbBT. , , 
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Our Bookshelf. 

Condensing Plant: a Complete Treatise on the 
Principles and Details of Construction of Modern 
Steam Condensing Apparatus ; Jor Designers, 
Users, and Students, By R. J. Kaula and I. V. 
Robinson, (The Specialists’ Series.) Pp. xiii + 
400. (London: Sir Isaac Pitman and Sons, 
Ltd,, 1926.) 305.net, 

A MODERK steam power plant can be divided 
into three main sections the boilers and their 
accessories, the turbines, and the condensing plant. 
Most text-books on steam machinery deal partially 
with the three sections, but the multiphcation of 
types of machinery in power houses and the in- 
creasmg complexity of the systems tend to make 
specialisation desirable. Many engineers therefore 
will welcome this book, which is devoted entirely to 
the condensers, air pumps, feed pumps, and feed 
systems. All the earliest steam engines were con¬ 
densing engines, and the patent of Savery intro¬ 
duced the practice of surface condensation. 
ISlewcomen led the injection water into the steam 
cylinder, and Watt made the capital improvement 
of a separate condenser. Of other inventors, one of 
the least known is Samuel HaU, whose patent for 
surface condensers for steam vessels, taken out in 
1836, is a most interestmg one. With the intro¬ 
duction of high-pressure steam the jet condensers 
gave place to surface condensers, and with the 
coming of the steam turbine a new chapter in the 
history of the condenser opened. An immense 
amount of investigation has been carried out on 
the design of condensers, the corrosion of the 
tubes, new forms of air pumps, and improved 
systems of feeding the boilers, and all these matters 
are admirably treated by Messrs. Kaula and 
Robinson in the work under notice. 

Industry and the State : a Conservative View. By 
Robert Boothby, John de V. Loder, Harold 
Macmillan, Hon, Oliver Stanley. Pp. viii 4- 
269. (London : Macmillan and Co., Ltd., 1927.) 
6s. net. 

This book is an interesting expression of the views 
held by what may be termed the left wing of the 
British Conservative Party. Opposed on one 
hand to laissez-faire as on the other to socialism, 
it seeks a via media between these conflicting ex¬ 
tremes. The authora are convinced that an ad¬ 
vance in the economic status of the wage-earning 
clMses is the necessary corollary of their advance 
in political status, and they seek the means whereby 
the improvement may be effected. Their sug¬ 
gestions do not partake of novelty, but they are 
urged with some force and ardent conviction. Por 
the planning of economic poHoy they would have 
an Eeonomio General Staff. Industrial Councils 
and Wage Boards would he created with increased 
powers; and co-partnership would be made an 
part of industrial organisation. The 
^ Writers have read widely, and there is throughout 
(A ^tti»ctlve goodwill about their proposals. 

: How f«r they are likely to attract attention is 
matt^. Much, for example, of the recent 

,Ha Von. 1^1 . , . , 


legislation they quote in support of their views is 
open to a different interpretation from wLat they 
place upon it Their account of the character¬ 
istics of industrial ownership follows that of an 
American, Mr. Robert Brookings ; but if they had 
considered the arguments of Prof Henry Clay, 
they would have seen that most of the inferences 
they draw are quite misleading. Their insistence 
that there is an incompatibility between sociahsm 
and private property is contradicted by the wnrk 
of IL:. and Mrs Webb and Mr. R H Tawney ; 
they do not seem to grasp the distinction made by 
most socialists of authority between property as 
use and property as control. But their book is 
doubtless meant to be no more than a tentative 
sketch ; and as such it is an interesting expression 
of a significant tendency which is not unlikely to 
grow. 

Engineering Metallurgy : a Textbook for Users of 
Metals. By Prof. Bradley Stoughton and Prof. 
Allison Butts. (Metallurgical Texts.) Pp. xi 
4-441. (New York: McGraw-Hill Book Co, 
Inc.; London : McGraw-Hill Publishing Co , 
Ltd , 1926.) 205. net. 

As the range of steels and non-ferrous alloys is 
extended it becomes more and more necessary for 
the engineer to have some metallurgical knowledge, 
at least sufficient to enable him to make use of 
metallurgical literature It is becoming common 
to include some training in metallurgy m the 
university and technical college courses for 
engineering students, and the need for suitable 
text-books has arisen. The manual compiled with 
this object by Profs Stoughton and Butts is not 
quite successful in approaching the subject from 
the point of view of the engineer, which is distinctly 
different from that of the student of metallurgy. 
It is rather a condensed text-book of metallurgy, 
in which each section is treated in brief outlme, 
without undue detail. Short sections on fuel 
questions, on heat losses, and on pyrometry are 
included, and the reader can obtain from it a 
general survey of metallurgical practice, from the 
treatment of ores to that of castings and forgmgs. 

It is on the physical and metallographic side that 
the book is weakest, and there are inaccuracies on 
certain points, whilst the discussion of a subject of 
such importance to the engineer as the heat treat¬ 
ment of steel is very sketchy. Surely, also, since 
photo-micrographs are freely introduced, some 
short account should have been given of the use 
of the microscope in the engineering works. It is 
qmte possible to make the young engineer familiar 
with the processes of preparing sections for micro- 
and macro-examination, and with the general 
characteristics of such materials as he may have 
occasion to use, although years of experience-may 
be needed before he can interpret unusual appear¬ 
ances in a critical manner. The authors have had 
to bear in mind the curriculum in American 
colleges, and this has no doubt restricted them in 
their treatment, but a different method of approach 
is needed in an engiaeering course on scientific 
principles. 



August 13, 1927] 


NATURE 


223 


Handbook for Prospectors. By M. W. von Beme- 
witz. Pp. ix + 319. (I^^ew York : McGraw-Hill 
Book Co., Inc. ; London : McGraw-Hill Publish¬ 
ing Co,, Ltd., 1926 ) 15^. net. 

It may be very gravely doubted whether it is 
possible to write a handbook for prospectors which 
is of any use to the men for whom it is intended. 
Modern prospecting expeditions, equipped and 
sent out by important syndicates, are usually under 
the charge of trained mining geologists, who re¬ 
quire no information upon elementary crystallo¬ 
graphy or geology. On the other hand, the rough 
practical prospector, who has in the past been 
responsible for the discovery of many of the world’s 
most important mineral deposits, neither knows 
nor cares, nor wants to know an^’^thing about the 
dodecahedron of the isometric system ” , his 
phraseology is of quite another type. It is difficult 
to imagine what kind of a prospector would be 
benefited in the slightest degree by such drawings 
as the author’s Pig 28, which shows a hand drill 
and hammer ; it surely ought to be obvious that a 
man who does not know what these are had better 
leave prospectmg alone; incidentally, it is probably 
impossible to imagine a hammer shaft worse shaped 
than that shown in the figure in question ; it is 
quite certam that no practical prospector would ever 
attempt to use such an obviously futile appliance. 
Again, the detailed instructions given for such 
thmgs as tying packs and arrangmg and priming a 
djmamite cartridge are surely unnecessary and can 
never be learnt from books. It would also be 
interesting to know how many prospectors the 
author thinks would be benefited by his table of the 
atomic weights of the elements as determined by 
the International Committee. There may be one 
or two thmgs in the book, particularly in the first 
twenty-three pages, which may be of use to the 
prospector; the remainder would probably be 
useless to him even if he could understand it. 

Monograph of the Sea-Snakes {Hydrophiidce). By 
Malcolm Smith. Pp. xviii + 130 + 2 plates. 
(London: British Museum (Katural History), 
1926) 105. 

This work in its scope and arrangement follows 
the lines of the British Museum Catalogues; the 
greater part of the text is purely systematic in 
nature, but the author’s views on the relationships 
of the group and some notes on habits are included 
in the introduction. The list of references under 
each specific heading is not supposed to be ex¬ 
haustive, but an attempt has been made to include 
all those of any importance from which the student 
may obtain any additional information he may 
require. The book will be welcomed by all 
systematic herpetologists as the first cornplete 
account of the Sea-snakes since the publication of 
Boulenger’s Catalogue of Snakes” (1896); based 
on the largest collection of these animals that has 
yet been brought together, the author’s views carry 
weight and conviction. The most important pro¬ 
posed change is the recognition of two sub-families, 
the Laticaudinse of Australian origin and the 
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Hydrophiinee of Indo-Malayan seas ; these two 
sub-families are established chiefly on osteologicai 
features of the skull and are regarded as two 
separate evolutionary lines. The author’s con¬ 
ception of the genera agrees closely with that of 
Boulenger, but he finds that many of the species 
recognised by the latter are untenable ; the names 
used are for the first time brought into line with the 
International Buies of Zoological Homenclature. 

The Theory of Equations and the Complex Variable. 
By Prof. Bai Charan Biswas. Pp. viii + 269. 
(Calcutta: Chuckervertty, Chatterjee and Co., 
Ltd , 1926.) 3.8 rupees. 

This volume contains an introduction to the 
theory of algebraic equations as the subject was 
known to mathematicians of half a century ago. 
It gives the usual theory of cubic and biquadratic 
equations, Fourier’s and Sturm’s methods of 
separating the real roots, also chapters on sym¬ 
metric functions of the roots, determinants, and 
ehmination. The only methods of numerical 
solution considered are those of Hewton. Lagrange 
(by continued fractions), and Horner. Great ad¬ 
vances in this branch of the subject have been 
made m the last twenty years, so the book is 
distinctly out-of-date on the numerical side. Its 
only novel feature lies m the inclusion of the 
equations satisfied by the sum and diflerence of 
two roots of an equation. 

The author gives an account of the geometrical 
representation of complex numbers, with some 
apphcations to the theory of equations. Cauchy’s 
method of locating the complex roots of an equa¬ 
tion is explained, but the book is in no sense an 
introduction to the theory of a complex variable. 
Many of the problems are interesting, and none of 
them involves much theoretical difficulty. 

W. E. H. B. 

The Mind and the Film: a Treatise on the Psycho¬ 
logical Factors in the Film. By Gerard Fort 
Buckle. Pp. xiv -f 119. (London: George 
Boutledge and Sons, Ltd., 1926.) 5s, net. 

Lsr The Isimd and the Film ” the advance in 
technique in kinematography is related to the way 
in which a ‘ story ’ should be presented so as to 
secure its full psychological effect. The ' story ’ 
itself, the mode of its expression, and its angle of 
conception and balance, are considered in the first 
part of this little book ; while the second part Is 
devoted to a brief but practical discussion of the 
uses of photographic ' aids to the mind.’ Suggest¬ 
ive hints, liiffied up with more or less obvious 
physiological and psychological principles, are 
given to the producers of films throughout; and 
the ordinary reader who enjoys the ' pictures ’ wiH 
find not a little interest in reading of the devic^ 
by which his understending is helped, and Ms 
emotions stirred, while he follows them. The hook 
is written in non-teohnical language w far as 
psychology is concerned, but abounds in the 
what uncouth vocabulary of tho motaon pictuira 
camera. 
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Letters to the Editor. 

{The Editor does not hold himself responsible for 
opinions expressed hy his correspondents, Isfeither 
can he undertake to return^ nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other part of Xattjre. Eo notice is taken 
of anonymous communications.1 

The Constitution of Ordinary Lead* 

Aftee repeated failures I have at last succeeded in 
obtaming the mass-spectrum of ordinary lead. This 
has been done by the use of its tetramethyl compound, 
a pure specimen of which was kmdly supplied me by 
Mr. C. S. Piggot, of the Geophysical Laboratory, 
Washmgton. The vapour was first used diluted with 
carbon dioxide but later was admitted pure mto the 
discharge tube. It works smoothly, but very long 
exposures are required. The three princijial hnes are 
206 (4), 207 (3), 208 (7). The figures in brackets 
indicate roughly the relative mtensities and are in 
good agreement with the atomic weight 207-2. This 
group is beautifully confirmed by its repetition 15, 30, 
and 45 units higher, corresponding with the mono-, di-, 
and trimethyl molecules. Comparator measurements 
show that aU three of these lines are,integral with 
those of mercury to an accuracy of 1 or 2 parts m 
10 , 000 , 

There are indications that many other isotopes may 
be present in small proportions. An exceedingly faint 
line at 209 occurs m the atomic group, and on one 
plate is visible on the PbCHa group. This is almost 
certainly an isotope. Search for lighter mass numbers 
m the atomic group is unfortunately impossible owing 
to the mercury group and its penumbra. It was hoped 
that definite information wo^d be available from the 
PbCHg group, but the unexpected appearance of Imes 
certainly due to HgCHg comphcates this region too. 
The evidence suggests the possibility that 203, 204, 
and 205 are all present m small proportion, but certam 
proof will only be available when mercury can be 
eliminated from the discharge. 

The mercury lines m these experiments w-ere more 
intense than any previously obtamed, and indicate 
with certainty the presence of a seventh isotope 
Comparative exposures show that this is present to 
the mmute extent of 0*04 per cent, 

F. W, Aston. 

Cavendish Laboratory, Cambridge. 

July 30. 


Helium Compound, 

It has been shown by Paneth and his co-workers in 
Berlin that any element which stands in the periodic 
table from one to four plae« before a noble gas will 
form an easily volatile hydride ; such is the case with 
lead and bismuth, the hydrides being gaseous at 
ordinary temperatures. If, as is generally supposed, 
ortbohelium has one electron relatively far removed 
frcm the nucleus with r^peot to the other, it is possible 
that in this state the helium atom might exhibit 
preppies similar to, though less pronounced thmi, 
/‘Aose ci'h^dre^; that is, it mi^t be expected to 
‘' oombto with such mi element as bismuth, and the 
' rwultmg compound would in all probability be a gas, 

' ‘The can b© inv^tigated by the ,us© of the 

isotopes, of lead and bismuth, and a series 
' of ■ expemaents has been mad© with this object in 
roiults "seem to indicate that such a 
wxtt|»und do^ mM. Helium and other 
at from to 1 mm. pirosure, were pa^ed over 
f sfrqng radioac€y e source of radium B and radium C, 

, . i 1^] 


then, tlirough a U-tube partially filled with glass wool, 
into a bulb contaimng a zinc sulphide screen ; the 
gases could be excited in the tube surrounding the 
source by means of an electrodeless discharge. The 
relative amounts of radioactive gas formed were 
estimated by the number of scmtillations appearing 
on the screen. 

When a gas was circulated over the source and 
through the bulb, with no discharge passing, only 
a neghgible number of scmtillations was observed. 
With excited hydrogen a very large number appeared ; 
it is most unlikely that these could have been due to 
particles of the source carried over in suspension, 
because similar experiments with oxygen and mtrogen 
gave no effect. Wlien helium was used a radio¬ 
active gas was also found to be carried over into the 
bulb ; the number of scintillations observed was much 
smaller than with hydrogen, yet much greater than 
that to be accounted for by hydrogen impurities m 
the helium or by radium emanation which had been 
occluded in the source. It thus seems probable that 
gaseous helides analogous to Paneth’s hydrides can 
he formed. D. M. Mqbrison. 

The Cavendish Laboratory, 

Cambridge, July 14. 


Breeding Places of Sucking-Fish in the 
North Atlantic. 

In a note in Nature of Dec. 4, 1926, p. 805, Dr 
H. C. Delsman described an attempt to hatch some 
fish eggs from the Java Sea which, according to 
his investigations, belong to Echeneis naucrates L. 
Hitherto nothing at all has been known about the 
propagation of this suckmg-fish which is so common 
m tropical seas. Nor have we been any better 
acquainted with the breedmg places and development 
of other sucking-fish, m spite of the attention given 
to these fish since early times. 

Through the cruises in the years 1911-1922 of the 
Datia and other Damsh ships m the tropical and sub¬ 
tropical northern Atlantic, some material has been 
collected that will throw a light on the breeding places 
of a few species of Echeneididse. In this material we 
find post-larval stages (from a length of 5-6 mm ) of 
3 species, namely, Echeneis hneata Menzies, Remora 
remora Linne, and Remora clypeata Gunther (pro¬ 
bably =i2. albescens Temm. and Schl.) In the thou¬ 
sands of towmgs not more than the following numbers 
have been taken: about twenty specimens of R. 
remora, about ten specimens of B. hneata, and only one 
of the last-mentioned species.^ All these post-larval 
stages have been taken in pelagic tow nets, working 
between the surface and a depth of 25-50 metres (one 
of them was taken at a greater depth, but may have 
been caught in hauling in the implement). All the 
post-larvae were caught in the months April-November, 
and none of them during the months of the colder 
season (December-March). 

Til© post-larvae of R. remora have almost all been 
taken in the months of June-July, and one only in 
September and November (the most northern and the 
most southern find). The catchings of E. lineata 
extend over the months of June to November, with 
only a single find in April. The only specimen of 
R, dypeata was caught in November. So it appears— 
at least as to R. remora —^that there is a sharply limited - 
spawning time. 

^e free pelagic existence of the post-larvas is 
evidently of a rather short duration for these species. 
At a length of 3-4 cm, R. remora joins its host, and 

»In Comptes f&ndm d& VAcad des Sd., Paris, 1926, t 182, p. 1293,1 
mye a short survey of these young stages as to the position 
ana aevelopuKint of the sucking disc during the ontogenesis. 
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scarceh' any more are taken freely pelagic.^ At any 
rate, E. lineata has obtained the iiili efficiency of its 
sucking disc when it has reached a length of 5 cm. 
(inclusive of the long caudal fin that makes about 
three-tenths of its total length). 

The distribution of the post-larv£e is given on the 
accompanying map {Fig. I), from winch it will be 
seen that "the two species—particularly R, remora — 
have chiefly been taken in the Sargasso Sea—^where 
most of the fishing was done ; very few have been 
taken north of 30° north latitude, and none at all 
have been taken m the precincts romid the Caribbean 
islands, where the fishing chiefly was carried out during 
the months of Xovember-April. The above-mentioned 



Fig. 1.—Distribution of post-larval stages of suclong-flsli mthe North 
Atlantic ® Remom remora L , -f, Remora clypeata Gthr , 
C:, JBcheneis lineata Menaes 


species m this way appear to be tj^ical oceanic 
spawnmg species. A very strikmg fact is the total 
absence of stages of the most common suckmg-fish 
in the West Indies, E. naucrates L I therefore draw 
the conclusion that this species, so numerous along the 
coasts, spawns near these in shallow water and most 
likely in the warmest season, at which time of the year 
little fishing has been undertaken by Danish ships in 
the West Indian seas. The correctness of this con¬ 
clusion seems to be confirmed by Delsman’s find m 
the Java Sea. In the Atlantic nprth of the equator 
we shall surely be able to find this species, particu¬ 
larly in the shallower parts of the Caribbean Sea m 
high summer. 

As to the species inhabiting the Mediterranean, the 
spawning places, season, etc., is, so far as I know, stiU 
quite unknown. A. Vedel Tajsitng. 

Carlsberg Laboratory, 

Copenhagen, 

June 10. 


Chromium-plating and Resistance to Corrosion. 

The statement made by H. C. H. C. in Xatube of 
July 2, p. 6, on the subject of the protection afforded 
by electro-deposited chromium, as mentioned m IVIr. 
IT. R. Evans’s book, “ The Corrosion of Metals,” 
seems so defimte that, m view of the contrary ex¬ 
perience of several workers specialismg m electro- 
deposition for the prevention of corrosion, it seems 
desirable to direct attention to the fact that, so far, 
preliminary tests have indicated that electro-deported 
chromium" cannot be looked upon as a reliable 
protection of iron and steel from corrosion. 

Much depends on the thickness of the deposit: 
comparatively thm deposits have given disappomting 
results. Thus, a thickness of 0*0013 cm., which gives 
ample protection m the case of a deposit and fair 
results with nickel, is not sufficient in the case of 
chromium, which rapidly breaks down in the salt- 
spray corrosion test; hut, as I have already pointed 

* A survey of the smallest Imown adolescent stages of the different 
species has recently appeared by E. W. Gudger <Am, Mm, 

Nov. 17, 1926). 
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out ekewhere, the liygi'oscopic corrosion product 
which IS formed may have a marked iiifiueiire in 
accelerating the corrosion. The salt spray corrosion 
test may, however, be taken as a particular sunujation 

of marine conditions. 

The behaviour of chromium as a corrosion pre¬ 
ventive seems to vary, some specimens having been 
found to resist corrosion far better than others. The 
explanation is probably to be found m the inlierent 
tendency of cliromium to become passive, m which 
condition it presumably acts eathodically to the iron, 
actually accelerating the process o'^ rustmg. 

Further, the statement that chromium does not 
adhere well when deposited directly on steel is not in 
accordance with the experience of most workers. On 
the contrary, it adheres much more readily to iron or 
steel than is the case when a coat of nickel is first 
deposited. Certainly, stripping troubles are much 
more prone to occur m the latter case. 

The deposition of chromium has a certain future 
before it on account both of its hardness and resistance 
to tarnish, and it is also being apphed m certain special 
processes (for example, fine line engraving). But, 
so far, its use as a protection of ferrous metals from 
corrosion has not yet been definitely demonstrated; 
zmc and cadmium deposits are far superior to 
chromium in tliis respect. S. Webnice. 

Woolwich, S.E.18. 


jMb. Weenick has performed a service m stating Ins 
experience on the degree of protection to be expected 
from electro-deposited chromium. Much of what he 
says is quite true, and mdeed there is no disagreement 
between his experience and the guarded statements on 
this subject made by Mr. Evans m his book, and in 
my review of it to which he refers. Thus Mr. Evans 
states (page 208): “Chromium-plated articles which 
are now* being manufactured in this country are said 
to withstand sea-water and tarnish ” ; and again, 
“ The problem has been attended by many difficulties, 
some of which have not whoUy been overcome as yet.” 
In my own review I wrote, “ It is stated that plated 
articles manufactured in this way witlistand corro¬ 
sion. ...” Mr. Wemick seems to assume that Mr. 
Evans and I have expressed an opinion in favour of 
chromium more definite than is actually the case. 

It must, however, be emphasised that several 
workers who have tested chromium-plating have 
published the view that, if the plating is satisfactorily 
performed, it does give considerable resistance to 
corrosion. References to these are given in foot¬ 
note No. 2, p. 208, of !Mr. Evans’s book. Some of them 
may not be entirely imprejudiced, but taken as a 
whole they cannot be neglected. No doubt the re¬ 
sults, as Sir. Wemick says, are somewhat variable. 
This is true of any new process. In the July issue of 
Industrial and Engineerinyg Chemistry^ KiUifer has 
published an article in which he definitely reco mm ends 
chromium-plating as a means of combating cases of 
corrosion which am encountered in the chemical, oil, 
and paper mdustries. In the course of this he 
that the unsatisfactory results obtained with early 
samples of chromium-plating were due to pin-holes. 

With reference to the question of the direct deposi¬ 
tion of chromium on steel, Ollard, who has done so 
much work on the question of the adhesion of many 
sorts of depositions, stated at the British Association 
in 1925 that “the best results were obtained if the 
steel was first coated with nickel or copper,” If 
Mr. Wemick has obtained better adh^ion by deposit¬ 
ing chromium direct, he has achieved a considerable 
success, and it is to be hoped that he will publish his 
method in full, if he has not already done so. 

So far as I have been able to ascertain, his statement 

g2: 
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that “ the salt-sspray corrosion test may . _• be^taken 

as a particular sinmlation of iiiariiie conditions, does 
not command general acceptance. I have consulted 
Br. Bengongh, who has had vnde experience of this 
test, and he informs me that it all depends on how it 
is carried out. It was introduced by the Bureau of 
Standards, and as carried out by them certamly did 
not simulate marine conditions, since the articles in 
question were exposed to salt spray kept permanently 
moist. If the test is modified so that the articles are 
alternately wetted with salt spray and dried at in¬ 
tervals, a nearer approximation to marme conditions 
is obtained. Salt spray, however, is not sea-water 
spray. The latter contains a variety of salts and some 
colloidal substances. A still closer approximation is 
furmshed by usmg sea-water spray with alternate 
wettmg and drying. Even this, however, is not the 
same as marine conditions themselves. Br, Ben- 
gough’s view IS that no artificial test of this kind which 
has yet been devised can really take the place of 
natural marme conditions. 

Mr, Wermck’s statement that chromium may 
act as a cathode against iron is very probably true. 
Certain chromium alloys do behave in this way. 
Chromium-plating is therefore comparable to mckel- 
plating rather than to zinc-plating. The question is, 
is it better to plate with a cathodic material such as 
nickel or an anodic material such as zinc ? The 
cathodic material will only protect if it is non-porous. 
Most electrolytic deposits are porous, but if they are 
hard the porosity can be greatly reduced by polishing. 
A view widely held by those with a practical experi¬ 
ence of platmg is that the protective qualities of mckel 
are largely connected with the fact that it can be well 
polished. Chromium deposits should have the same 
character. Anodic covermgs such as zmc will pro¬ 
tect iron even if porous, but only at the expense^ of 
the zinc. The protection will contmue imtil the zinc 
is used up by the anodic corrosion. It is not difficult 
to understand why salt-spray tests give good results 
with zinc-covered articles, but it does not follow that 
these would have a long life in a marine atmosphere, 
because the rate of attack of zmc by sodium chloride 
solution in the presence of oxygen is very rapid, as is 
well known. H. C. H. C. 


very great,^ making the laboiii veiy hard and the 
arms ache ” 

Owmg to a rumour that a relic of Sir Edward 
Frankland might still exist in Lancaster, the writer 
called on the present owner of the preiiuses at winch 
Frankland served his apprenticeship (Mr. A. H. 
Robertson) and was shoivn the mortar and xiestle 
situated exactly as described above, covered with 



Fig. 1 —Room at Lancaster with pestle and mortar used by 
Sir Edward Frankland. 

the dust of ages, in the semi-darkness of a small upper 
room where one could visualise the apprentice and 
his successors grinding in the true ' Mantalmi * spirit 
of submission. 

Mr. Robertson has generously presented the mortar 
and pestle to the Lancaster Museum, where it will 
shortly find a }3ermanent home. 

The accompanying photograph (Fig. 1) showing the 
old mortar and pestle in situ was taken by Mr. 
Wynespeare Heibert of Lancaster, W'. F. 


A Relic of Sir Edward Frankland. 


In ** Sketches from the Life of Edward Frank¬ 
land,’’ printed m 1902 for pnvat© circulation (Spottis- 
woode and Co., 1902), and which for the greater 
pewt is Ms autobiography, reference is made to his 
apprenticeship days m L^caster. 

Frankland mentions a “ delightful occupation 
devised to prevent my idle hands from finding ^ some 
mischief still ’; . . . this was the making of mercurial 
ointment. 

in a room on the first fioor there was a very large 
marble or serpmtine mortar, about 2 feet internal 
diameter. The p^le was about mne inches in 
diameter mid' one foot long, with a wooden shaft 
about SK feet long securely fixed into it, its other 
ecd working loosely in an iron ring fixed to a beam 
in the ceiling. Thus the pestle could be worked round 
mad round and backwards and forwards in the mortar. 

For the preparation of memurial ointment, about 
fourtwn |K>unds of hc^s lard and five or six pounds 
of qineksilver were placed in this mortar and had to 
be triturated until a magnifying glass failed to show 
I imy globule of merci^. This blending of mercury 
,^Mii^Iard is an exceedingly tedious operation ; work- 
in the aggr^ate, two full days a week, it required 
. iftbcKtt thrw montiM to complete it. Moreover, the 
- »^W»ace to the motion of the pestle in the lard is 


Mp. MLB, Von., 
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Unusual Microstructure in Iron and Tungsten. 

In the Metallurgist for June 24, 1927, page 88, 
F. S Tritton describes some unusual microstructures 
m iron. One of these, originally described by Andrews 
m 1895, is found in pure re-melted electrolytic iron 
in the cast condition. The large crystals of which it 
is composed appear to be broken up by numerous 
sub-boundaries, but the etching tints indicate that 
these secondary grains have nearly a uniform orienta¬ 
tion within the boundaries of the main crystal. 
Tntton has confirmed this by the appearance of the 
slip planes when the metal is strained. 

Some years ago we observed a similar structure in 
tungsten which had been quickly cooled from the 
molten state. The appearance of an etched section 
( X 200) is shown in Fig. 1 and is identical with the 
structure shown by Tntton. The difficulty of de¬ 
veloping the sub-boundaries by etching is greater 
when the longer axis of the small grains, which have 
a columnar shape, is in the plane of the specimen, as 
in the case of iron. As the large crystals in our 
specimen are several millimetres in diameter, it has 
b^n possible to determine the orientation of the 
small grams within the boundaries of on© crystal. 
A beam of X-rays was directed upon the polished 









August 13 , 1927 ] 


NATURE 


227 


and etched surface of one of these crystals wiulbt the 
specimen was rocked tlirough a small angle. The 
diffraction pattern obtained is practically the same 
as that given by a true single crystal, but the spots 
are shghtly more spread. This indicates that the 
small grains formed by the sub-boundaries have a 



nearly, but not quite, mnform orientation in each 
crystal. 

We suggest that the sub-boundaries are formed 
under the influence of stresses set up during the rapid 
cooling of the metal. A somewhat similar break-up 
has been observed by us {Journal of the Institute of 
Metals, 107, 36; 1926) when tungsten rods are 
mechanically deformed by swaging 

C J. Smtthells. 

H. P. Rooksby. 

Research Laboratories, 

General Electric Co., Ltd., 

Wembley. 


Du^-out Canoe in Algoa Bay. 

Mb. EitzSimons, in his letter published in hlATiniE 
of May 21 (vol, 119, p. 746), gives an account of a 
derelict canoe that was washed ashore in Algoa Bay, 
South Africa, in February of this year. A study of 
the photograph which accompanies ins letter indicates 
that he is mistaken in attributing the canoe to the 
‘ Mawken ’ or, as they are usually knovm m this 
country, the Salons of the ^lergui Archipelago. The 
Salon canoe has a ‘ step ’ m both bow- and stem-end, 
and there is no trace of anything of this kind in the 
canoe at Algoa Bay. On the other hand, the high- 
curved prow, broken oS short at the base, and the 
flat but narrow stem-end clearly indicate that the 
canoe originally came frqm the Nicobar Islands, 
The side blocks shown m Mr. FitzSimons^s photograph 
are for the attachment of the thwarts, made of spht 
bamboo, and for the support for the outrigger. In 
some cases the canoes are fitted with one or more 
short masts, which are stepped on the thwarts, but 
in others they have a single mast fitted with a large 
square sail. The canoes are steered by a paddle. 

The Nieobarese travel long distances from island 
to island across open sea in these canoes, and I have 
myself seen a convoy of some eight making for one 
of the islands in the central group. Canoes from Car 
Nicobar to reach this group have to cross a stretch 
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of some forty miles of open sea with only t!ie ^iT^ali 
island of Batti Malv situated about haif-way, and it 
is by no means uncommon for them to be lost at sea. 
If caught m the north-east mom'.ooii siieli caiiue-. 
would be driven towards the south-we^t. and bems 
caught in the Equatorial Curient would be ^wept to 
the west and might easily reach the South African 
coast. 

R. B. Seyiiour Sewell. 

Indian Museum. Calcutta. 

June 21 

[Mr. C. Boden Kloss, director of the Raffles Miiseimi 
and Libraiy, Singapore, also twites to suggest that the 
canoe came from the Nicobar Islands and should be 
compared with the plates opiiosite xip 80 and 154 of 
his book “ In the Andamans and Nicobars " (London 
John Murray, 1903) — Editor. Nature.] 


The Magnetic Disturbance of July 21, 1927. 

In the Astronomical Column of Nature of July 30 
the suggestion is thrown out that the magnetic dis¬ 
turbance recorded on July 21-22 mav. in the absence 
of any striking spot display, be attributed to an im- 
usually active region on the sun not represented by 
a spot, etc. 

I submit that the following observation which I 
made m the late afternoon of July 15 may indeed 
pro\dde this evidence. At position-angle 130", that 
IS, for that date near 35° latitude south-east, an mi- 
mense eruptive prominence rose, splitting at about 
15,000 miles altitude into a huge forked formation, 
each prong reaching ultimately a visible altitude of 
fuUy 220,000 miles. Of these two prongs, the more 
northern one dissolved fairly cpiickly mto invisibility, 
whereas its southern compamon endured a consider¬ 
able time, showing violent fluctuations of waning 
and reviving bi’ightness in portions, at varying alti¬ 
tudes. The apparent orifice of the stupendous erup¬ 
tion was fully one day’s angle within the sun’s disc ; 
and if this is taken into consideration, the longitude 
occupied by this eiuption would just be weU past the 
central meridian on the dates when the magnetic 
disturbance occurred. From my notes it is also clear 
that the area from which the prominence rose was 
before then, and after, much agitated so far as the 
spectroscope revealed, and showed m its western 
front a veiy rough photosphenc area, beset with 
little spots. 

Albert Alfred Buss. 

Chorltoii-cum-HardjL Manchester, 

Aug. 7. 


Fall of Temperature during the Solar Eclipse. 

It was recorded in Nature for July 23, p. 120, that 
at Bangor the fall of temperature durmg the total solar 
echpse of June 29 was not more than 0° 5 G. At 
StonyhuiBt it is leported that no fall of temperatui^e 
was observed. At Southport there was a slight fall like 
that at Bangor. Observations at a position on the 
sands opposite the northern end of the promenade 
gave the followmg result: 


Summer Time 
Temperature C.® 


. 5 55 6.0 6 5 6II 6.24 6.30 6 3S 

. 10®’2 10^0 9°-8 9^*7 Totality 9®*8 10*4 


Thin clouds all the time intercepted the full eflect 
of the sun’s rays. 

’ J. R. Ashworth. 

55 King Street, South, Rochdale. 

July 29, 
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Stephen Hales: Physiologist and Botanist, 1677-1761. 
By Dr. A. E. Claek-Kennbdy. 


QTEPHEN HALES was born at Bekesbourne 
m Kent on Sept. 17, 1677 He was admitted 
a pensioner of Corpus Cbristi College, Cambridge, 
in 1696 and elected a fellow in 1703. At the 
University he studied theology, chemistry, physics, 
and astronomy. In 1709 he was appointed minister 
of Teddington in hliddlesex. Soon after, he 
commenced a long series of researches on the 
physiology of plants and animals, in which he 
applied his knowledge of physics and mechanics 
acquired at Cambridge to the problems of biology. 

Hales’s first scientific endeavour was to make a 
complete quantitative investigation of the dynamics 
of the circulation. “ Since we are assured,” he 
wrote, “ that the animal fluids move by hydraulic 
and hydrostatical law^s, the likeliest way therefore 
to succeed in our inquiries into the nature of their 
motions is by adapting our experiments to those 
laws.” He therefore devised his ‘ hsemastatical ’ 
method, which consisted of the apphcation of the 
principle of the manometer to animal physiology, 
and performed a vast number of vivisection 
experiments of great technical difficulty in the 
parsonage at Teddington in pre-anaesthetic days. 
By tying tubes into the arteries and veins of hving 
animals, he was the first man to record blood- 
pressure. By counting the pulse-rate during life, 
and then injecting the heart with wax, he computed 
the circulation rate in horses, cattle, deer, and dogs, 
showing that in large animals the blood-flow is 
relatively less than in small. He estimated the 
actual velocity of the blood-stream in the different 
arteries and veins. He measured the velocity of 
the blood in the tissue capillaries by observation 
with a microscope, and compared it with mdirect 
calculations of the velocity of the blood in those 
of the lungs. Studying blood-flow in the tissues, he 
estimated the capillary blood-pressure, and demon¬ 
strated vaso-constriction by cold, vaso-dilation 
by heat. Lastly, by pointing out that the heart 
responds to increas^ venous return by increased 
systolic output, be laid the foundation of the 
conception now known as ‘ Starling’s Law.’ 

Hales was essentially a comparative physiologist. 
Observations on the physiology of plants suggested 
correeponduig experiments on animals. Observa¬ 
tions on a n imals su^ested other experiments on 
the physiology of plants. About twenty years 
TOce,” he writes, I made several haemastatical 
experiments on dogs in order to find out the real 
force of the Hood in the arteries : at which times 
I wished I could have made the like experiments 
, ^ Hie force of the sap in vegetables; 

but d«|aired of ever effecting it, till by mere 
accident I Ht upon it while I was endeavouring 
to atop the bleedmg of an old stem of a vine which 
cut im> near the bleeding s^on, which I 
fe»ed might kil it. Having tied a piece of bladder 
'over the transverse cut of Hie stem, I found the 
the sap^ did greatly‘distend the bladder; 

aervwi at Cmm Gkmi CDlIege, Cambridge, on 
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whence I concluded, that if a long glass tube were 
fixed there in the same mamier as I had before 
done to the arteries of several living animals, I 
should thereby obtain the real ascending force of 
the sap m that stem, which succeeded according 
to my expectation : and hence it is that I have 
been insensibly led on to make farther and farther 
researches by variety of experiments.” Applying 
this method, he found the sap pressure in the vine 
m the bleeding season to be “ five times greater 
than the force of the blood in the great crural 
artery of a horse ; seven times greater than the 
force of the blood in the like artery of a dog : and 
eight times greater than the blood’s force in the 
same artery of a fallow doe.” 

In the field of physiological botany Hales was 
certamly a pioneer, as he made the first proper 
scientific investigation of the flow of sap in plants 
and trees. He measured the rate of transpiration 
of water from unit surface area of leaves, the rate 
of absorption of water by unit area of root surface, 
and calculated the rate of flow of sap along the stem 
and branches. He measured the sap pressure in 
stems with, and in stems without, their leaves and 
branches. Binding that the sap pressure was 
upwards in all circumstances, he argued against 
the current theory of a circulation of the sap, and 
attributed its elevation to transpiration by the 
leaves, aided at certain seasons by a force exerted 
by the roots. Of this work he wrote . I have been 
careful in making, and faithful in relating the 
results of these experiments ; and wish I could be 
as happy in drawling the proper inferences from 
them.” But his theory is now regarded as correct 
m its main essentials. 

Hales also invented the present-day method of 
studying the growth of plants ; that of marking 
stems and leaves at equal intervals. These 
experiments of his led him to perform a fundamental 
experiment on the growth of the bone. As in 
vegetables, so doubtless in animals, the tender 
ductile bones of young animals are gradually 
increased in every part that is not hardened and 
ossified ; but it was inconsistent with the motions 
of the Joints to have the ends of the bones soft and 
ductile, as in vegetables, therefore Nature makes a 
wonderful provision for this at the glutinous 
serrated joining of the heads to the shanks of the 
bones; which joining, while it continues ductile, 
the animal grows ; but when it ossifies, then the 
animal can no longer gix>w : as I was assured by 
the following experiment, viz , I took a half-grown 
ckicJcy whose leg-hone was then two inches long ; 
with a sharp-pointed iron, at half an inch distance, 
I pierced two small holes through the middle of 
the scaly covering of the leg and shin-bone ; two 
months after I killed the chick, and upon laying 
the bone hare I found on it obscure remains of 
the two^ marks I had made at the same distance of 
half an inch: so that that part of the bone had not 
at all distended lengthwise since the time that I had 
marked it; notwithstanding the hone was in that 
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time grown an inch, more in length, which gro^iih 
was mostly at the upper end of the bone, where a 
wonderful provision is made for its growth at the 
Joining of its head to the shank, called by anatomists 
symphysis:" This experiment, usually attributed 
to John Hunter, born in 1728, was actually per¬ 
formed by Hales some years before that date. 

An accidental observation that bubbles of air 
ascended with the sap was responsible for Hales 
leaving the comparatively simple problem of the 
circulation of the blood to attack a much more 
difficult subject—^the chemistry of respiration. 
Applying his * statical method,’ Hales demonstrated 
that plants absorb considerable quantities of " air.’ 
By distilling vegetable substances he showed that 
plants contamed ' air.’ He came to the conclusion 
that * air ’ enters into the constitution of plants, 
and that an important function of the leaves was 
absorption of this form of nourishment. “It is 
by this amphibious property of air,” he wrote, 
“ that the main and principal operations of Nature 
are carried on.” As Michael Foster pointed out. 
Hales was the first man to give a clear enunciation 
of the existence of gases in both a combmed and a 
free state. 

True to his comparative physiology again, from 
absorption of air by plants Hales turned his 
attention to respiration in man. Mayow had shown 
that animals absorb a part of the air they breathe, 
but Hales carried things a step further when he 
came to the conclusion that respiration in some 
way modifies the properties of the air left over so 
as to make it unfit for life and for combustion. 
Thus he was led to experiment on himself, and to 
perform the first re-breathing experiment. Taking 
a well softened bladder, and closing his nostrils, he 
proceeded to breathe in and out of it. “ In less 
than half a minute,” he wrote, “ I found a con¬ 
siderable difficulty in breathmg, and was forced 
after that to fetch my breath very fast, and at the 
end of the minute the sufiocating uneasiness was 
so great that I was forced to take away the 
bladder from my mouth.” Then in an attempt to 
find “ some means to qualify and rebate the deadly 
noxious quality of these [expired] vapours,” he 
constructed a more complicated form of rebreathing, 
apparatus with inspiratory and expiratory valves, 
so arranged that his expired air had to pass 
through ffiaphragms of cloth before being inspired 
again. He could rebreathe the air contained in 
this apparatus for one and a half minutes only 
when there were no diaphragms. When, however, 
these were moistened with a solution of ' sal 
tartar,’ and then replaced, rebreathing could be 
continued for five to eight minutes. Moreover, the 
diaphragms mcreased in weight to a greater extent 
than he could accomit for by absorption of water 
only. If Mayow can be said to have discovered 
oxygen, surely Hales described carbon dioxide ! 

Throughout Hales’s writings there is no mention 
of the phlogiston theory. By this silent refusal to 
follow Stahl, he kept alive the spark of truth that 
Mayow had lit, to be rekindled more than a century 
later by Black, Priestly, and Lavoisier If only he 
had followed Mayow a little more literally, and 
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conceived, as he had, of different kinds of gases, 
instead of one ' air ’ w'lth variable properties, he 
i might well have arrived at a true conception of 
I respiration. Be this as it may, Hales’s researches 
I had a great practical outcome in his work on 
ventilation. 

In 1740 troops lay embarked off Spithead for an 
expedition to America Hales suddenly conceived 
the notion that large ventilators would be very 
serviceable in makmg the air in ships more whole¬ 
some. These ventilators were to take the form of 
large bellows to be worked by hand, which would 
suck out the foul air from between decks. But he 
was not alone in this idea. A few months later, 
Martin Triewald, Captain of Mechanics and 
Military Architect to the Bang of Sweden, devised a 
similar machine. As Hales remarked, “ It were 
indeed a very extraordmary Circumstance, that 
two Persons at so great a Distance from each other, 
without gettmg a Hint of it, one from the other, 
should happen to hit on inventing a like very useful 
engine.” But it was even more remarkable than 
this, because at the same time Sutton, a coffee¬ 
house keeper in Aldersgate Street, contrived a 
method of drawing off the bad air on board ship 
by means of the cook-house fire, Sutton’s invention 
remained in obscurity, but Hales’s ventilators at 
once attracted the attention of the Admiralty and 
they were fitted on board H.M.S. Captain, a seventy- 
gun man-of-war His ventilators, however, were 
received with “ coolness by some, and contempt 
by others.” But ff they did not find favour at 
first in the Royal Navy, they met with great 
success in convict ships and the vessels of the 
slave trade. Five Nova Scotia ships were equipped 
with them by the Earl of Halifax. Only one slave 
died in the ventilated ships for every twelve in 
those unventilated. In a letter to Hales, Captain 
Thomson wrote as follows: “ We found this good 
Effect from Ventilation, that though there were 
near 200 Men on board, for almost a Year, yet I 
landed them all well in Georgia notwithstanding 
they were pressed Men, and delivered me out of 
Gaols with Distempers upon them.” 

Entering the City of London from the west, the 
traveller of those days must have been confronted 
by a curious spectacle. Newgate, the ancient gate 
of London, had been rebufit with considerable 
magnificence. “ It consisted of a carriage archway 
in the centre ; on the side, the footpath was 
continued through it, which supplied a shelter 
for two or three old women, who fried small 
sausages for sale: and in the centre of it was an 
entry to the chief prison of the city : the mendicant 
prisoners for debt stood within the iron-grated 
door, vociferating their constant supplication for 
benefactions to a leathern bag which they drew 
in as often as it was touched: the upper chambers 
of the buildings constituted the prisons for felons, 
for whom a door was opened on the South side 
adjoining the old wall, and it was from this door 
that the malefactors were received into the cart 
for their last journey to Tyburn. TJ^n the summit, 
was a machine for air, invented by Dr, Hales.” 

In 1750 a tragedy had occurred during the trial 
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of malefactors at tlie Sessions House in the Old 
Bailey. The Lord Mayor, two judges, and a total 
of sixty persons had died of the gaol distemper, 
communicated to them hy the felons from Newgate. 
The aldermen of the City of London, naturally 
seriously alarmed, consulted Hales, and decided 
to install ventilators in Newgate to be worked by a 
windmill erected on the " leads/ Hales’s ventilators 
were also mstailed in the Savoy Prison, in the 
gaols at Northampton, Shrewsbury, Winchester, j 
Maidstone, Bedford, and Aylesbury : in the 
London Small-pox Hospitals, and at St. George's ; 
also in hospitals at Burham, Winchester, and 
Bristol, and even at Naples. Later they were 
introduced into the naval and military hospitals 
and prisons at Gosport, Portsmouth, and Phmiouth 
So eventually even the Navy was convinced. 

God be thanked,” writes Hales, * they are now 
come into general esteem for the apparent salutary 
good effect of them in our ffeets, hospitals, etc. 
In the beginning of the year 1756, the Lords 
Commissioners of the Admiralty ordered them to 
be put on board the Royal George, our largest 
ship : in which the honourable Admiral Boscawen, 
taking care to have them properly worked, they 
were found to have the desired good effect, so to 
refresh the whole air in the ship, as to preserve 
in good health 850 men: which happy event 
occasioned their being ordered to be put into the 
whole fleet.” 

Wherever Hales’s ventilators were installed the 
air in the wards is said to have been rendered 
much purer, and the mortahty among the inmates 
from the gaol distemper considerably reduced. 
But typhus is due to lice, and not to foul air as 
Hales supposed. No amount of ventilation, how¬ 
ever perfect, could have abolished the gaol dis¬ 
temper. Hales’s bellows ventilator has gone. 
Hospitals and prisons are so built in these days that 
mechanical ventilation is seldom necessary. But 
his idea of the forcible propulsion of air stiU persists, 
and adeq^uate ventilation remains one of the first 
principles of preventive medicine. Hales must 
therefore stand for all time not only a great 
biologist, but also one of the pioneers in pubho 
health. 

It may seem remarkable that scientific work 
like this should have been performed by a country 
parson. But in the study of pure science, though 
he sought for mechanical explanations always, 
Hales found confirmation of his faith. '' Nature 
wcrks acoordmg to the Laws established at her 
first Institution,” he wrote. "'The farther re- 
tearches we make into this admirable scene of 
things, the more beauty and harmony "we see in 
'' them and the stron^r and clearer convictions 
they give us,i of the being, |K>wer and wisdom of the 
d^ine Architect^ who has made aE things 'to concur 
. with a wonderful eonformity, in carrying on, by 
various and innumerable combinations of matter, 
^eh a circulation of cans*® and effects, as was 
mmmmj to the great ends of nature.” Hales was 
an mtitot parish ^priest. ^ He made the women of 
^ to,J»rish do public penance for irregular behaviour. 

; _ m ,pevaaed upon the Lord of the Manor to enlarge 
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the churchyard He arranged for a new^ parish 
water supply. He caused a lantern to be erected 
on the church tower '' m wLich to hang a loud bell 
to be heard at a much greater distance, not only 
for the benefit of the serious and the w^eil disposed, 
but also as a constant memento to the careless, the 
neghgent, and the profane, wLo with the wicked 
m Job are but too apt to say, Who ts the Ahmghiy 
that we should serve him ? And what profit should 
tve have if we should pray unto him ? ” He also 
bmlt a new aisle, and replaced the old wooden 
tower by a brick one. The money for these 
alterations was largely raised by the sale of pews, 
but in addition, Hales contributed £200 himself. 

Of his character one of his contemporaries wrote : 

He possessed a native innocence and simplicity 
of manners, which the characters of other men and 
the customs of the world could never alter ; and 
though he often met with many unworthy objects 
and uncharitable offices, yet they never once 
lessened his natural and unwearied disposition of 
doing good and reheving distress. His knowiedge 
appeared to everybody near him to feed his mind 
with a nourishment that gave him, in decline of life, 
and even in its last stages, that vigour and serenity 
of understanding, and clearness of ideas, which so 
few possess, even in the flower of manhood : and 
which he used often to say, he valued as the most 
perfect of all human pleasures There are two 
things in his character which particularly dis¬ 
tinguish him from almost every other man: the 
fiirst was, that his mind was so habitually bent on 
acquiring knowledge, that, having what he thought 
an abundant income, he was solicitous to avoid any 
farther preferment in the Church, lest his time and 
his attention might thereby be diverted from his 
other favourite and useful occupations. The other 
feature of his character was no less singular : he 
could look even upon wicked men, and those wffio 
did him unkind offices, without any emotion of 
particular indignation; not from want of discern¬ 
ment or sensibihty, but he used to consider them 
only like those experiments, which, upon trial, 
he found could never be applied to any useful 
purpose, and which he therefore calmly and 
dispassionately laid aside.” 

Hales had been elected a fellow of the Royal 
Society and awarded the Copley Medal, but his 
reputation as a scientist was now iaternational. 
In 1753 he was elected one of the eight foreign 
members of the Royal Academy of Sciences in 
Paris. Three years later war was declared with 
Prance. Hales laboured unceasingly to get 
Louis XV. to order the installation of ventilators 
into the French hospitals and prisons where 
British soldiers were confined. Exerting all his 
influence through Duhamel and the Duo de 
NoaiHes, he was at last successful, and his ventilators 
were installed into some at least of the French 
; gaols, with, it is said, considerable reduction in the 
: deatffirate among the British prisoners. On this 
I occasion the minister of Teddington was heard to 
I say that he hoped no one would inform against 
I him for corresponding with the enemy » 

' Hales was now more than eighty years of age. 
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He had advanced science by fundamental experi¬ 
ments on the circulation of the blood, the flow of 
sap, the chemistry of respiration, and the growth 
of bone. By his work on ventilation he had 
established one of the fii*st principles of preventive 
medicme He had mmistered faithfnlh" to his 
parish for more than fifty years In the last 
scene of his active life we see him triumphant, 
reducing the mortahty among British prisoners 
exiled in the gaols of France. Thus did Hales 
serve science and humanity, his King and his 
country. He delighted to promote the honour 
of his feod by advancing the best weKare of man- 


kmd In this employment, blessed with serenity 
of temper, he calmly met his death as an acquaint¬ 
ance long familiarised to his mind.” Stephen Hales 
died in 1761 m the eighty-fourth year of his age. 
His monument stands in Westminster Abbey, Ijiit 
his body hes buried under the tower which he had 
built himself for the church he had loved so well. 
There is no epitaph vTitten on his grave, hut 250 
years after the birth of this great son of this 
College, let us adapt the words John Wesley 
wrote of him: 

How well did Science and Religion agree in 
this man of sound understanding ’ ” 


A National Bureau of Information. 

By Dr. S. C. Bradford, The Science Library, South Kensington. 


\ HEADY means of ascertaining what informa- 
NL tion has been published on any subject is of 
the highest importance to every worker in science 
and technology. As Sir Phihp Cunhfle-Lister said 
in a foreword to the Report of Proceedings of the 
first Conference on Information Bureaux and 
Special Libraries, in 1924, ‘‘ The growth of know¬ 
ledge during hving memory has been remarkable 
and its application evident in every direction. 
Whilst it is generally recognised that knowledge is 
power, it is none the less true that a considerable 
proportion of accumulated knowledge is lying 
dormant and untapped. An immense amount of 
extremely valuable information is in existence, if 
only one knows where to find it. The volume of 
modern knowledge being far beyond the mental 
grasp of any individual, it becomes a vital necessity 
to provide a master-key whereby the common 
storehouse may be unlocked.’’ 

To this end much hibhographical work has been 
carried out. Perhaps the earliest suggestion to 
prepare a comprehensive catalogue of scientific 
papers was made to the British Association in 1855 
by Prof. Henry of Washington. Afterwards, the 
suggestion bore fruit in the production of the 

Catalogue of Scientific Papers ” issued by the 
Royal Society from 1867 and onwards, and later, 
of the International Catalogue of Scientific Litera¬ 
ture ” from 1902, which came to an end with the 
volume for 1914. Both these indexes covered pure 
science only. However, the iacreasmg importance 
of science in every-day life has led to a growing 
demand for a comprehensive index to the printed 
records of both scientific and technical activity. 
Many applications for information or Hsts of books 
and papers on special subjects have been received at 
the Science Library from time to time, and recently 
such demands have increased in number consider¬ 
ably These apphcations have been answered so 
far as possible from the subject-matter catalogue 
of the books, monographs, and separate papers 
which are in the Library, and from the extensive 
collection of bibliographies of every kind that has 
been gathered together for this purpose ; but the 
labour of preparing such lists is very considerable, 
and the need for a comprehensive subject-matter 
card-index from which the desired information 

No. 3015, Von. 120] 


could be ascertained immediately has long been 
reahsed. 

An information service covering the whole field 
of science and technology has been in process of 
organisation for some years, and recently the 
acquisition of a very large collection of subject- 
matter index-cards relating to articles and books 
on science and applied science, pubhshed during 
the period 1902-1914, together with an almost 
equally large collection of hibhographical slips, 
which require only to be mounted on cards to 
bring this index up to date, has placed the Science 
Library in possession of an exceptionally large card 
repertory which is now being arranged. 

The library now possesses * 

1. A large and increasing collection of the 
scientific literature of the world, both books and 
periodicals, W’hich are available for consultation in 
the Library or for loan to scientific institutions and 
research associations in Great Britain. (The cata¬ 
logue of books is in the form of a card-index only, 
hut a list of current periodicals is available, price 
I 5 . 3d, post free.) The Library contams already 
more than 6000 of the scientific and technical 
journals recorded in the World listand, 
together with the older series and those acquired 
after the marking of the List, now possesses more 
than 7000 such periodicals, which are bemg added 
to at the rate of about 1000 periodicals annually. 

2. A comprehensive subject-matter card-index 
to papers in scientific and technical books and 
periodicais, to be used as a key to recorded informa¬ 
tion and for the supply of lists of papers on given 
subjects. This index, which vill soon include about 
one and a quarter million cards, is classified accord¬ 
ing to the Brussels Extension of the Dewey Decimal 
Classification, so that all references to information 
on a given subject can be found in one place imder 
a single classification number, and this can he 
ascertained from the alphabetical index of subjecte. 

Bibliographies of special subjects are in course of 
preparation at very many institutions, but much 
of the labour expended in this work is only partially 
effective, because most of these bibliographies are 
classified on different systems, so that it is im¬ 
possible to amalgamate them into a single index. 
To consult them, many volumes and parts must he 
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xeqiiisitionedj eacli diftereiit system of classification 
must be masteredj and then each part of each 
Toliime must be looked through separately. 

There are, however, a considerable and mcreasing 
number of bibliographies, some of them very 
extensive, that are classified on a smgle system, the 
Brussels Extension of the Dewey Decimal Classifica¬ 
tion, already mentioned, and, as this system is the 
one which has been most widely used, and is the 
most convement for mdexmg scientific literature 
on a large scale and in the greatest detail, it has 
been adopted m the Science Library. This classifi¬ 
cation, which has been described recently (Nature, 
Mar. 19, p. 429), consists essentially of two parts, 
{a) a more or less logical detailed arrangement of 
subjects, each class bemg given a decimal number, 
and (6) a copious alphabetical index of subjects 
from which the class numbers can be found r^dthout 
reference to the classification. The new edition of 
the Manuel de la classification decimale is 
about to be published by the Imprimerie de 
ITnstitut International de BibhograpMe, Brussels, 
rue Piers, 101. 

The index-cards are classified by writing on each 
of them the numbers of the corresponding subjects 
in the Classification, so that, when the cards are 
put away in their places in numerical order in the 
index-drawer, all the entries relating to a given 
subject fall together automatically. Conversely, to 
find, what information is available on a particular 
subject of inquiry, it is merely necessary to ascer¬ 
tain the number from the alphabetical index and 
look at the cards bearing that number. 

Practically all the available material that is 
<jiassified by this system has now^ been gathered in 
the Science Library, and it includes : 

1. The card repertory (1902-1914) of a w^eU- 
known continental bibliographical institute that 
has recently ceased to operate, containing about 
350,000 cards. 

2. BibliogmpMa Anaiomica. 

3. BibliograpMa Biologim, 

4. BibliograpMa Palmontologica. 

5. BibliograpMa Physiologica, 

6. BibliograpMa Zoologica, 

These five bibliographies comprise about four 
hundred thousand printed subject-matter cards 
from 1896 onwards, published by the Concilium 
Bibliographicum, Zurich ; but the cards for the 
period 1916-1925 are being acquired gradually. 

There are also the following bibliographical 
periodicals, which are being cut up, mounted on 
cards, and amalgamated with the above: 

7. Bibliographm Gedogim, 1801-1904. 

8. Optical Society, Tramactims, Index to vols. 
1-25 and onwards. 

9. Optkmn, Review^ of optical literature, 1927 

and onwards. 

10. Reum de ringenieiir et Index technique^ pub¬ 
lished by the Bra^els Institute, 1903-1925. 

IL BibUograpMe technique, 1923-1924. Con¬ 
tinued as : 

12. Nederlandsch Institiiut voor Dociimentatie 
en Registratuur, Meddeelingen, 1925 and onwards. 

13. Le llois Sckniijiqm, 1911-1914, 1919. 
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14. Technos, 1920-1924. 

15 Konmklijk Instituut van Ingenieure, Aan- 
winsten van de Bibhotheck, 1925 and onwards 

16. Nederlandsche techmsche 'wetensckajjjielijL'e 
Literatur, 1924 and onwards^ 

17. Revue ghierale de VElectricite Documenta¬ 
tion, 1921 and onwards. 

18. Chimie et Industrie Documentation, 1920 
and onw^ards 

19. Sciences administratives et les tabletfes docn- 
mentaires menuisihles 1925 and onwards 

20. Photographic Abstracts, 1927 and onw^ards. 

21. Societe fran 9 aise de Photographie, Bidletin, 
1925 and onwards 

22. Science et Industries Photographiques, 1925 
and onwards. 

It IS intended that other important biblio¬ 
graphies that are not classified by this system shall 
be reclassified gradually, so that their entries also 
can be intercalated m place in the general card- 
index with other references to the same subjects 

This great subject-matter index will be compara¬ 
tively simple to understand and rapid to use 
Havmg ascertained from the alphabetical index of 
subjects the number or numbers of the classes that 
relate to the various aspects of the subject to be 
investigated, all the cards bearing titles of recorded 
information that is pertinent will be found together 
in chronological order under the corresponding 
numbers. 

By this autumn the preparation of this subject- 
matter mdex will have advanced sufficiently for it 
to be made available to the public, when its extent 
will be approximately as follows : 


Subject 

No ot Biblio¬ 
graphical 
Beferences 

Approximate 

P’enod 

Covered. 

Mathematics 

100,000* 

1893->- 

Physics 

15 000 

1903-> 

Geology 

48,000 

1801-1904 

Biology— 

General biology \ 

Palaeontology 



Zoology . 

200,000 

1896->- 

Anatomy 

Physiology J 

Steam and locomotive engineering . 

39,000 


Electrical engineering . 

61,000 


Telegraphy and telephony 

2,700 


Motors, transmissive machinery, 
machine tools, and workshop 


practice 

45,000 


Mimng and economic geology 

30,000 

i ; 

Bridges, roads, railways 

33,500 


Canals, docks 

Hygiene, public health 

10,000 

11,000 

1903-> 

Water and road transport 

19,000 

Aviation 

Communications, transport . 

4,500 

19,000 


Chemical technology 

76,000 


Metallurgy 

30,000 


Building construction . 

10,000 


Agnculture, economic botany, and 


forestry 

250,000* 

1919-> 

Other subjects 

100,000 

3 903-> 

Total references 

o 

o 



* These sections require reclassification and therefore may not be 
completely arranged until some months later 


For those wLo are unable to visit the Library, 
lists of books and papers wrll be typed from the 
cards so far as the general work of the Library 
permits. Photostat copies of articles can also be 
furnished on payment. 
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Obituary, 


Prof, Albrecht Kossel. j 

HYSIOLOGICAL chemistry has suffered a I 
severe loss by the death of x4ibrecht Kossel, 
emeritus professor of physiology in the University 
of Heidelberg and director of the Institute for 
Protein Investigation m that city. He was in his 
seventy-fourth year, and died after a very brief 
illness on July 5 \ 

Kossel was (with Baumann and Thierfelder) one I 
of the most distinguished pupils of Hoppe-Seyler. I 
After being assistant to the latter at Strasbourg, i 
he spent some years at Berhn, occupied the chair | 
of physiology at Marburg from 1895 imtil 1901, and 
then migrated to Heidelberg. A phj-siologist by 
trainmg and a medical graduate, he devoted his 
researches almost entirely to chemical subjects , 
both as an investigator and as editor of the Zeit- 
schrift fur physiologische Chtmie for more than 
thirty years, he was one of the leaders in the new 
science of biochemistry. His earlier investigations 
were concerned with the nucleic acids ; he recog¬ 
nised xanthine and h}^oxanthme as among their 
constituents, and discovered adenine. The sugar 
group was detected in yeast nucleic acid (1893) 
and in thymus nucleic acid (1894) , the pyrimidine 
derivative thymine was discovered m the same 
year. 

Turning his attention to the simplest proteins 
of fish-roe, the protamines (first investigated by 
Mescher), Kossel recognised their high content in 
argmme and the other amino-acids termed by him 
'' hexone ’’ bases. Thus salmme was mvestigated 
in 1896, and in the same year the important amino- 
acid histidine was discovered by the hydrolysis of 
histone. Next he worked out the classical method 
for the quantitative separation of the hexone bases 
by means of phosphotungstates and silver com¬ 
pounds. Thus at the beginning of the century 
Kossel had reached a position of pre-emmence by 
his utihsation of the exact methods of organic 
chemistry, in contrast to the less precise processes 
of older physiologists 

Arginase, the ferment which hydrolyses arginiae 
to urea and ornithine, provided perhaps the most 
physiological of Kossel’s mvestigations, carried out 
in conjunction with H. D. Dakin, his distmguished 
English pupil. Later he discovered decarboxylated 
arginine (agmatine) in herring-roe, and based a most 
convenient method for preparing that amino acid 
on the use of naphthol yeUow (flavianic acid). 

Kossel naturally received many distinctions ; in 
1907 he presided Aver the International Congress 
of Physiology at Heidelberg ; in 1910 he was 
awarded the Kobe! prize for medicine. He 
received honorary degrees from several universities, 
including Edinburgh, where in 1923 he was recog¬ 
nised as the leadmgM-epresentative from Germany 
at the Physiological Congress of that year. He 
visited London so recently as April last as a 
delegate to the Lister Centenary Celebrations. 
Many British friends will mourn Ms loss. Kossel 
leaves one son, Walther, the well-known professor 
of theoretical physics at Kiel, and one daughter. 
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The words which Kossel wrote of Hoppe-Seyler 
are pecuharly applicable to himself * Always 
ready to acknowledge the merits of others, he 
could not understand attempts to import personal 
motives into science, . . For years he strove to- 

secure the foundation of separate chairs of physio¬ 
logical or medical chemistry in German univer¬ 
sities, in order to ensure the independent develop¬ 
ment of these subjects.'' Such was his character ; 
such WRs his life's work. G B. 


Sir WiLLiAii Ashlev 

Sir William Ashley, whose death \xe regret to 
record, wns an economist of note He studied 
history at Oxford and afterw'ards w^ent to Germany, 
where he came under the influence of Schmoller. 
which gave an impetus to most of his later work. 
For a period he held various university posts in the 
United States of America, returning to England to 
found the Commerce Department at the University 
of Birmmgham, where he wns professor, dean of the 
Faculty of Commerce, and later Yice-Pmicipal of 
the Umversity. On his retirement he settled at^ 
Canterbury and had several inquiries in hand, but 
these expectations were frustrated by a serious. 
iUness which terminated fatally on July 23. 

Sir William Ashley w’as a realist in economics. 
He established his reputation early by his remark¬ 
able “Introduction to Enghsh Economic Histor}'." 
This book occupies a special place in British 
economic literature. Mhiie it is true that Arch¬ 
deacon Cuimingham had made important contribu¬ 
tions earlier in the same field, AsMey's work had 
special qualities. He emphasised the' comparative 
treatment of economic development, and show^ed 
the general contmuity of that of England with the 
results already arrived at by a number of German 
WTiters. The book—considering that it w'as wTitten 
in America—^may be regarded as in many respects a 
ioiir de force. It opened a new^ field and almost 
set a new" standard for British investigators. Also 
it opens up an interesting problem. Ashley traced 
the development of Enghsh economic life in the 
IVIiddle Ages. The effect of the centralising powder 
of the Church w"as towrards a uniformity of organi¬ 
sation and of methods in different countries. With 
the bursting forth of distinctive national peculiarities 
at the beginning of the modern period, national 
diversity replaced uniformity, and one w"onders how 
Ashley's method would have dealt with England 
of the sixteenth and seventeenth centuries or 
the period of the industrial revolution—alas, one 
w"onders vainly. 

Though AsMey was primarily an economist 
and Mstorian, he had a great appreciation of 
scientific method and scientific discovefy. This 
show"ed itself in an interesting way. When he wras 
establishing the Faculty of Commerce at Binning- 
ham, he w"as greatly impressed with the idea that 
the student who looked lorw^ard to a career in a 
manufacturing mdustry needed not only to know 
the economic issues involved and the commercial 
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techniquej but also something, at least, of the main 
scientific ideas which lie at the root of the actual 
manufacturing operations, and in the conditions 
of study he made provision for this 

One important aspect of Ashley’s work was the 
part he took in public affairs where economic issues 
were involved More than twenty years ago he 
took part in the Tariff Eeform controversy, and 
since the beginning of the War he was an able and 
energetic member of a great number of import¬ 
ant commissions and governmental committees 
Amongst these may be mentioned those on the 
Cost of Living and the Balfour Committee on 
Industry and Trade In this way during the last 
twenty years Ashley spent himself freely, for, as a 
rule, when he accepted membership of a committee, 
he himself undertook a considerable amount of 
research on aspects of the terms of reference, while 
he was a valuable member m initiating investi¬ 
gations to be carried on on behalf of the com¬ 
mittee. He had the gift of seizing what were the 
central points of an niquiry and of drawing to¬ 
gether the data that existed bearing upon them 
Then (as always happens in any inquiry which is 
wnrth making) there were gaps, and he was both 
fertile and happy in devising plans for bridging 
these so far as it w^as possible m the time 
available. For these reasons a great deal of 
Ashley’s work—and that not the least valuable— 
is known only to a few, and it is fitting that this 
side of his labours, as well as his better known w'ork, 
should be recorded, W. R. Scott. 


Me J. H. Reynolds. 

Me. John Heney Reynolds, wLose death 
occurred on July 17 at the advanced age of 
eighty-five years, may be truly described as one 
of the great pioneers of technical education m 
Great Britain. Though his -work wns wrought 
chiefly in Manchester, his influence wns felt 
throughout the wLole of the United Kingdom, and 
even beyond the seas, and it is not too much to say 
that he is to be numbered among those to whose 
earW vision and service we are indebted to-day for 
the great development in the teaching of tech¬ 
nology and applied science during the past forty or 
fifty years. Mr. Reynolds’ work began in days 
when the need for technical education had not 
been realised, save by an enhghtened few, and he 
steadily set himself to the task of awakening 
interest in -what he knew’^ to be a thing of vital 
import to the industries of Great Britain—^the 
provision of the highest mstruction and trainmg in 
science and technology for the equipment of those 
w’ho are to guide and direct and, by the use of 
special knowledge, develop industrial work. He 
w^as in the highest sense an ideahst, and in his 
early outlook visualised a national system of 
education wLich would afford a means of consecu¬ 
tive training from the elementary school to the 
highest work of the university for students of 
proved ability and application", however humble 
their circumstances. That he Lived to see the ful- 
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filment in large measure of his ambitions was due, 
in part at least, to his own strenuous endeavours 

and clear vision 

Mr Reynolds became secretary to tlie Man¬ 
chester Mechanics Institution in April 1879, at a 
time when, to quote ins own words, it had 
declined in numbers and mfliienc‘e, and was heavily 
indebted financially ” But under lus wise ad¬ 
ministration, and with the help of generous firms 
and individuals, the work developed steadily, and 
m 1902 the present College of Technology building 
was opened—the direct outcome of his untiring 
energy, devotion, and far-sightedness through some 
twenty-three years In 1905 tim Faculty of 
Technology in the University of Manchester was 
established m the College, and Mr Reynolds 
became the first dean of the Faculty When m 
1912, having attained the age of seventy, he relin¬ 
quished his task, the College stood as a worthy 
expression of his ideals and a lasting memorial 
of his life work, for it had become a“ centre of 
the highest type of technological education and 
research, with a reputation that w^as wuirld wide. 

Mr Reynolds’ distinguished services in the enuse 
of technical education wnro recognised by the 
Association of Technical Institutions by his election 
to the presidency of that body in 1913. He also 
took a prominent and active part in the w^ork of 
numerous other educational organisations 

A fearless fighter on behalf of any cause he 
espoused, he was yet gentle and considerate in 
all his dealings with others He possessed a ready 
sympathy and a kindliness of heart that endeared 
him to all wLose privilege it was to labour with 
him. He will be remembered by those who knew 
him as a man w'ho not only cherished ideals -ideals 
of truth, human brotherhood, and liberty— but who 
sought also with unirnng zeal to work out t-hose 
ideals in his daily life. A. JbNKS, 


We regret to announce the followung (heaths : 

Prof. Alexander Backhaiis, fornuuly pi'ofossor at 
Gottingen and director of iho AgricjuKaiVal Institute of 
the University of Konigsberg, and from J {)()(> until 
1913 director of the Agricultural School at Monte¬ 
video, aged sixty-one years 

Mr. C. W. Daniels, formerly Director of th<^ j-<ondoii 
School of Tropical Medicine and a mumbe^r of the 
Royal Society Malaria Commission to India and 
Central Africa, on Aug. 6, aged sixty-flv(^ years. 

Dr. Henry Mills Hurd, emeritus profossfir of psycjhi- 
atry at the Johns Hopkins Umvorsity and prosid(^nt 
in 1899 of the American Medico-Psychologioal Assoiua- 
tion, who was editor of the American Jovriial of 
Insamty and the Johns Hophim Ihdktin, on July 2i), 
aged eighty-four years. 

Prof. V. Lenher, professor of ana1yl.i(;ai and inor- 
game chemistry m the University of Wisconsin, known 
for work on the chemistry of gold, tollurium, and 
selenium, on June 12, aged fifty-three years. 

Dr Erwin F Smith, pathologist in charge of the 
laboratory of plant pathology in the U.S. Bureau of 
Plant Industry since 1886, and president m 1910 of 
the American Botanical Society, an autborily on 
bacterial diseases of plants, on April 0, aged seventy- 
three years. 
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News and Views. 


The CtoIcI Medal of the African Society is awarded 
for ]3ie-eminent seivices rendered to Africa So far, 
only five men have recei\"ed it. The fii*st was the 
late Sir Hairy Jolmston, who as explorer, admini- 
stratoi, zoologist, and wiiter left a deep mark upon 
the continent For some years he was the president 
of the African Society. The second reciieient was 
Sir AKied Shaiiie, who did splendid work as explorer 
and administrator m Nyasaland and Northern 
Rhodesia The medal was next given to Sir Frederick 
Lngard, m recognition of his great achievements in 
both East and West Afiica Since his retirement from 
the Governorship of Nigeria, Sir Frederick continues 
to serve Afiica as a member of many miportant com¬ 
mittees, as chairman of the Executive Council of the 
International Institute of African Languages and 
Cultures, and as member of the Mandates Commission 
of the League of Nations. Sir Reginald Wmgate, 
Bart., received the medal m acknowledgment of his 
great career in the Sudan. Now the medal has been 
given most fitly to Sir Ronald Ross. By this act the 
African Society pays homage, not only to Sir Ronald 
personally, but also to all who by their lesearches 
into the problems of health in the tiopics have 
wi ought such beneficent changes in the conditions 
of life m Africa. 

A PUBLIC' appeal for £35,000 for the ixirchase of 
1444 acres of land on Salisbury Plain adjoining 
Stonehenge has been issued by a Stonehenge Pro¬ 
tection Committee with the support of the Prime 
Munster, Mr. Ramsay Macdonald, Lord Crawford and 
Balcarres (piesident of the Society of Anticpiaries), 
Lord Grey oi Falloden (vice-president of the National 
Trust), and Lord Radnor (Lord Lieutenant of Wilt¬ 
shire). The land upon which options have been 
secured includes the whole ‘ sky-line ’ of Stonehenge 
and covers the area upon which are situated the huge 
aerodrome and the huts which now disfigure the site 
and dwarf the monument If the purchase is effected, 
these will be cleared away and the land vested m the 
National Trust MTien it has been added to the 
actual site of the mommient. which was presented 
to the nation nine years ago by Sir C^ecil Chubb, 
building in the neighbourhood of the monmnent or 
the undue encroaclnnent of the lolough will be 
effectually prevented. 

The disfigiuement of the Stonehenge area has 
been made imminent by the development of motoi 
traffic and the increase of the number of tourists 
visiting Salisbury Plain. Extensive plans for budd¬ 
ing, indeed, are already in existence On more than 
one occasion m recent years, it will be remembered 
that those who are mterested in the protection of 
the surroundings of the monument from anything 
that would detract from its unique character and 
digmty have been alarmed seriously by the natm’e 
of proposals for the development of this pait of the 
Plam. That it should be placed beyond the reach 
of such risks is a matter of even more than national 
concern. It may confidently be hoped that the 
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a^jpeal will receive the strong support it deserve^. 
Contiibutions should be made to the National Trii^t 
(Stonehenge Fimd) and addressed to the Seeretaiy, 

7 Buckingham Palace Gardens, London, S.W.l. 

The ether is becoming seriously overcrowded with 
radio waves. Two or more stations having nearly 
the same official frequency often ‘ jam ’ one another 
m an ordinary recei\ung set. The problem of invent¬ 
ing a simple method of cuttmg out the uiterfermg 
stations IS therefore one of great importance to the 
radio engineer. In a paper read by G. G. Blake to 
the Radio Society of Great Britain on May 25, a 
description is given of a method of improving the 
selecti\nty of a receudng set by means of orchnary 
somid resonators. The results obtained were most 
encouraging Even when several stations were work¬ 
ing wuth considerable mutual interference and bad 
atmospherics were present, it was found possible to 
isolate the selected station by means of a sound 
resonator. It is concluded that there is no reason why 
many more frequencies could not be selected for 
stations m the wave bands at present employed for 
broadcasting. The author suggests that by the use 
of a hot wire microphone and a number of sound 
resonators each tuned to a different station, all the 
signals could be heard or recorded simultaneously. 
He pomts out that the hotwire microphone or thermo- 
telephone receiver was described by Sir William 
Preece to the Royal Society in 1880. It consists of 
a tightly stretched fine platinum wire fixed at one 
end and attached at its other extremity to the centre 
of a diaphragm. The wire is heated by a current 
from a battery and the expansion or contraction of a 
ware in response to words spoken towards a micro¬ 
phone in series with it cause the diaphragm to vibrate. 

In lus x^residential address to the Devonshire 
Association for the Advancement of Science, Liteiaiure 
and Art, delivered on July 19, Mr. W. C Dampier 
WTietliam took as his subject'' The Newtoman Epoch, 
1685—1920 *’ Mr. Wlietham sums up as the two most 
important consequences of Newton’s labours, the 
establislunent of the validity of terrestrial mechanics 
in celestial spaces, and the removal of philosophical 
j dogma from the basis of natural science Tins 
rational outlook was carried over into chemistry by 
Lavoisier and formed the basis of the Tvork of Dalton, 
Joule, Kelvin, Darwin, Young, Clerk Max-well, etc., 
m the nineteenth century. The discovery of Neptime 
gave final proof to Newton’s theory, and the science of 
spectrum analysis extended terrestrial chemistry to 
the heavenly bodies. Towards the end of the nine¬ 
teenth century a new era began with the discovery of 
X-rays, electrons, radio-activity and atomic dis- 
mtegration. The distribution of energy in the radiation 
from a hot body led to Planck’s quantum theory, and 
this was used by Niels Bohr for the construction of 
a new and brilliant theory of the atom. Concurrently 
a new view of the ether developed, givmg rise to the 
revolutionary outlook on space and time put forward 
by Einstein in 1905. This was summed up by 
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Minkowski in the conception of a space-time mteival, 
which, with the principle of equivalence, gave in the 
hands of Einstein the relativity theory ot; gravitation 
In the two directions of the quantum theory and the 
theoiy of relativity, physics seems to be breaking 
away from the dynamics of Newdon. “ The new 
vision of Nature is utterly unlike the materialistic 
nightmare which afflicted some who suffered from 
ill-digested Newtonian philosophy. We must hope 
that a future Newton may reconcile the discrepancies, 
and bring the laws of these new phenomena into 
subjection to the human mind.” 

The fourth International Congress of Theoretical 
and Applied Limnology will be held in Rome this year, 
and a full programme has been arranged covering the 
period from Sept 18 to Oct 3. The congress will 
be divided into four sections, dealing with physics 
and chemistry, geology and hydrography, biology, 
and applied limnology, res^Dectively The first week 
will be spent in Rome, during which time lectures and 
jiapers will be given and opportunity will be afforded 
for visitmg the Limnological Exhibition, the Royal 
Central Laboratory of Hydrobiology, the Royal Fish 
Breeding Establishment, and the Zoological Gardens. 
Receptions will also be given on the Capitol and at 
the Royal Italian Geographical Society. The re- 
mamder of the programme offers some very enjoyable 
excursions. Two days will be spent at Naples, where 
the visitors will be received at the Zoological Station 
and at the University. The congress will conclude 
with a most attractive itinerary to the Hydrobio- 
logical Stations situated amongst the delightful 
scenery of Lakes Garda, Como, and Maggioro, while 
nights can b© spent en route at Perugia, Verona, and 
Milan. The congress will end on Monday, Oct, 3, 
at Lake Maggiore. Members of the congress on 
pa\mient of the simi of 50 L. will be entitled to 
reductions on the Italian railways, and to cards of 
admission to all the meetings and excursions. They 
may be accompanied by members of their families for a 
fee of 30 L. All commimications and inciuiries relative 
to the congress are to be addressed to the Segretaria 
del Comitato Eseeutivo at the R. Laboratorio Central© 
di Idrobiologia, piazza Borghese 91, Roma (9). 

By an Order of the Comrmttee of Privy Council, 
Sir Hugh K. Anderson (Master of Gonville and Cams 
College, Cambridge) and Prof. T. R. Elliott (Director 
of the Medical Unit, University College Hospital, 
London) are appointed members of the Medical 
Research Council into the vacancies caused by the 
retirement of Sir Frederick Andrewes and Sir 
Cuthbert Wallace. 

Oh Aug. 8 Prof. Henry Fairfield Osborn completed 
his seventieth year. The event has given his many 
friends the opportunity to present him with a Queen 
Anne cup of beautiful design and an illuminated 
manuscript with their greetings and signatures. At 
a reception to be held later, the surplus of the fund 
subscribed will be presented to Prof. Osborn for the 
advancement of his research work. We offer con¬ 
gratulations on the successful labours of the past and 
best wishes for the future. 
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From a notice just issued b\ the )\Iinistry of 
Agiiculture and Fisheries, wo loam that m accordance 
with a recoinmondation of last car's fmiH^iial (bn- 
feronce, an Imperial Agricultural (!onh‘r(‘iie(' will 
held in Oetobm’ next. It may bo recalled that the 
Inniorial Conferonc© laid groat stress on the potential 
value of co-ordination between the research agencies 
m various parts of the British Empire. JMauy will 
be interested to see what concrete shape co-ordination 
will take. There is as yet little co-ordmation within 
Great Britain, though the need for it positively 
glares at one from the pages of a recent publication 
by the Ministry, “ Research and the Laud.” In the 
words of the adage, “ charity begins at hoiu(‘.” 

The W^ashnigton Science Si^rvice Dady News 
Btdlelin contains a brief comparison of the ancestry 
of present-day American statesmcai with that of 
statesmen in Revolutionary times. It is found that 
the law-making of the Unitofl States is still cJuefly 
in the hands of ‘ Nordics ’ as it was in Kc‘\'olutionary 
days. Mr. Frank L. Babbott finds that 90 per cent, 
of the statesmen who mot in Philadoljiliia to frame 
the constitution weie English, Scotch, or Irish, while 
in the last Senate 81 per cent, were of similar descent, 
although the numbers are about twice as groat. Of 
the others, several were partly and two v'holly of 
French origin, two were Swedish, and one Noiwegian. 

The senes of observations of the sound of th(^ firing 
of heavy guns at Shoobiiryness, to winch roferonco 
was made m Nature of July 23, was cfintinned on 
Aug. 3, when ten rounds were tired. Tlu^ time of 
■firing of each round was broadcast by the B.B 
from Daventry. So far, ropoit-s hav(^ Ikmmi receive<l 
from sixteen observers, of whom fiv(^ only lu'ard the 
sounds. Ot those five, four were located on the (Mvst- 
eoast, from Clacton to I[)swi{*h, and th(‘ tiflh was 
located at Islewortli. Four olisorvors in Lout Ion and 
seven observers distributed over a wade a,rea, state 
that they failed to identify tlio sounds of tiling The 
reports so far received are not suflieiont t.o dtdint^ with 
accuracy the zones of audibility. Jnstrimiontal 
observations wore obtained at tlio Uiuvijrsitics of 
Birmingham and Bristol. At/ Birmingham the 
records showed that the time of tamisit of tho sound 
waves from the gun to the instruments averaged 
about 12 mm., compared with the timo of transit of 
11 mm. 51 sec. on July 0, and 12 nun. Jfi see. on 
July 13. 

From time to time interesting accounts of the lives 
of the earlier American chemists are published by 
Dr, E. F. Smith, of the University of Pennsylvania, and 
one of his recent sketches concerns James Blythe 
Rogers (1802-1852), the eldest son of Dr. P. K. Rogers, 
an apothecary of Baltimore The latter became 
professor of chemistry at the William and Mary 
College, and it was at this college that J. B. Rogers 
and his three brothers, William, Henry, and Robert, 
all men of science, were educated. After a brilliant 
college career James studied medicine, and rocoivod 
his doctor’s degree from the University of Maiyland 
m 1822, He was not pleased with bis profevssion, 
however, and so lie became the superintendent of an 



August 13 , 1927 ] NATURE 


237 


extensive chemical factory in Baltimoie Father and 
sons were in regular correspondence, and the many 
quotations which are taken from their letters are very 
illummatmg. Each became eminent in his particular 
branch of science, James bemg well known as a 
competent analyst. He did most of his work in 
connexion with the geological surveys carried out by 
his brothers William and Henry The chemical 
factory with which he was at one time associated 
derived great benefit from his labours, as he was 
ever ready to apply his knowledge to industrial 
purposes. 

The Report of the Fuel Research Board for 1926 
(H.M S.O. 3d. net, pp. 62) reveals how well based 
IS the research mto the fuel resources of Great Britam 
which has been developed in the last few years. This 
work is carried on not only at the Government 
station but also at various university and other 
institutions, where independent workers receive 
assistance from State fmids Much of what is con- 
tamed in the Report has been published elsewhere, 
but some information is new. An apparatus devised 
for determinmg the reactivity of coke is described 
Perhaps the section dealmg with coal treatment by 
carbomsation at low temperatures and by hydro¬ 
genation will be read with most general mterest. The 
opmions as to commercial success attained by such 
processes are guarded but hoiieful. A welcome feature 
IS the announcement of an arrangement whereby 
the Gas Light and Coke Co. undertakes to operate a 
setting of the cast-iron vertical retorts devised at 
Greenwich under the commercial conditions of a 
modern gasworks for a period of years. Such an 
arrangement ensures for the process a commercial 
trial under the most favoui’able economic conditions, 
but nevertheless a searching trial alongside car¬ 
bonisation plant which must and does pay its way. 
H^xlrogenation of coal is regarded as stiU more 
immatiue ii‘om a commercial mevyiomt, but it is 
pointed out that even if +he process cannot compete 
with imported natural Vbs at present prices, condi¬ 
tions may change at any time. It is of great import¬ 
ance that information should be available of any 
process for producmg liquid fuels from home sources. 
No one can read the Rei3ort without feelmg reassured 
as to the measure of scientific effort m Great Britam 
to make the best use of native fuels. 

Paht I. (Medical) of the Registrar-GeneraPs 
statistical review for 1926 of Great Britam has 
recently been issued (London * H.M. Stationery 
Office. 15s.). From this it appears that the birth¬ 
rate for the year 1926 w^as 17 8 per 1000 j)opiilation. 
Excepting the rate of 17-7 in 1918, the last year of the 
War, which at that time was legarded as phenomen¬ 
ally low, that for 1926 is the lowest recorded smce the 
establislmient of civil registration m Great Britam. 
In view of the continued decline durmg the first half 
of the current year it is probable that the rate for 
1927 will be lower than that for 1918 The crude 
death-rate was 11 6 per 1000 population, and was 
equal to that of 1923, the lowest on record. In 1924 
and m 1925 the rate was 12*2 per 1000. The pro- 
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visional birth- and death-rates and infantile moitality 
m 1926 for some other coimtries were as lollows : 


Thus, the birth-rate m England and Wales has now 
fallen below that of France, and with the exception 
of that of Sweden, is the lowest of the principal 
European countries. On the other hand, the general 
death-rate and the infantile mortality are low com¬ 
pared with the rates prevaihng m most of the other 
countries 

The Pathological and Bacteriological Laboiatory 
Assistants’ Association is holding a confeience at 
Cambridge from Aug. 22-26, tmder the presidency of 
Prof. H. R Dean. A scientific programme has been 
arranged for each morning, whilst the afternoons will 
be reserved for excursions. The conference will be 
opened by the Vice-Chancellor of the University, the 
Rev. G. A Weekes, at 10.30 a.m. on Monday, Aug. 22, 
and the openmg ceremony will be followed by a 
lecture on Cambridge, by the Vice-president, Mr. 
W. A. Mitchell: m the afternoon the Association 
will be entertained in the Fellows’ Garden, Dowmng 
College. On the four following mormngs, papers 
and demonstrations will be given m the Department 
of Pathology of the Umversity. These cover a wide 
range of subjects, among which the following may 
be noted : a standard chetary for laboratory rabbits 
and guinea-pigs, by E Pleasance; the manufactiue 
of smallpox vaccme as carried out in the laboratories 
of the Shanghai Municipal Council, by A. E. P. 
Grimmo; cinema films of infusoria, spirochetes, 
trypanosomes, etc., by G Harper ; virulence tests 
in the identification of B, dipJifherice, by S. J. Deiiyer ; 
the preparation of plague vaccine, by F Leeson ; 
difficulties encountered in the differentiation of 
paratjtqihosus A, B, and C, by S. J. Denyer; tissue 
cultivation technique and pulsatmg heart cultures, 
by V. C, Horfield , tlie cultivation of protozoa, by 
W. Cooper and W. J. Muggleton. This selection 
from the hst of papers and demonstrations on the 
programme gives a good idea of the standard of 
knowledge and techmque required of a modern 
laboratory assistant. The Conference dmner will be 
held m the hall of Trinity Hall on Thursday, Aug. 25, 
and durmg the evening the Woodhead Medal will be 
presented to Prof. J. Lorrain Smith. The meeting 
concludes with demonstrations on the mormng of 
Friday, Aug. 26. 



Birth¬ 

rate 

Death- 

rate 

Xatiiral 

Increase 

I Intantile 
j Mortality 

Sweden . 

16 9 

ll-S 

5 1 

! 

England and Wales 

17 8 

11 6 

6'2 

i 70 

Switzerland (1925) 

18 4 

12*2 

62 

t •* 

France . 

18*8 

175 

1 3 

I 98 

Belgium 

19 0 

12 9 

6 1 

1 

Germany 

19-5 

, 11 7 

7 8 

i 101 1 

Norway . 

19 7 

[ iO 6 

9 1 

1 * M 

U.S.A . 

20-1 

1 12 1 

1 8*0 


Scotland 

20 9 

i 130 

7 9 

83 1 

Holland 

I 23 8 

! 9 s 

14*0 

61 

Hungary . . i 

; 26 7 

I 16*5 

10 2 

1 168 

Italy (1925) . j 

' 27*8 

16*8 i 

1 

i 

11 0 

1 119 

! 
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The annual report by the Conservator, Sir Arthur 
Keith, on the Museum of the Royal College of Surgeons 
of England has recently been issued. The Conservator 
has reported on many discoveries of human remains, 
and several of the skulls have been added to the 
Museum. The odontological collection is once more 
on -vieWy after extension of the room, with many 
additions. The pathological, osteological, terato- 
logical, and physiological collections have received 
numerous additions, many old specimens have been 
re-mounted, and some re-cataloguing has been under¬ 
taken. A valuable collection of books relating to the 
history of surgical instruments has been presented 
by Mr. J. Barry Hopkins Several pieces of research 
work have been carried out in the Museum, e g one 
on the lymphatic system of fishes by Mr R. H. 
Bume. The Conservator acknowledges the assistance 
he has received from the sectional curators and 
voluntary helpers. 

The International Hydrographic Bureau at Monaco 
has issued as Special Publication No. 18 a list of life¬ 
saving stations of the world with their equipment and 
exact geographical positions. It has been compiled 
from Sailing Directories and other official documents 
The text is in both English and French. When notice 
of errors, omissions, and changes are received, the 
Bureau will issue a corrected list and hopes to arrange 
for a translation into all maritime languages. The list 
should prove valuable to ship masters, marine 
insurance companies, steamship companies, and others. 
Its price is 30 cents. 

Applications are invited for the following appoint¬ 
ments, on or before the dates mentioned :~-A lectin er 
in mechanical engineering m Swansea Municipal 
Technical College—The Director of Education, Dynovor 


Place, Swansea (Aug. 20). An inspector of weiglits 
and measures and two qualified assj.si-ants to the 
Chief Inspector of Weights and Measiu'os of the 
M^eights and Measures Department of the Essex 
Coimty Council—The Clerk of fche County Council, 
Shire Hail, Chelmsford (Aug. 22). A vSiaiistical 
Director of the Cotton Trad© Statistical Bureau now 
being established by the Manchester Chambei of Com¬ 
merce—-The President of the Manchester Chamber of 
Commerce, Manchester (Ai ig. 24) An assistant lecturer 
on machine design m the University of Birmingham 
— The Secretary, The Dmvorsity, Birmingham 
(Aug. 24). A lecturer in agricultuuil chemistry m 
the University of Reading—The Registrar, The CJm- 
versity, Reading (Aug. 26). A professor ol anatomy 
in the University of Durham College of Medicine—The 
Registrar, University of Durham College of Medicine, 
Newcastle-upon-Tyne (Aug. 31) A leef-urei in bio¬ 
chemistry m the Physiological Depaitmcnt ot the Uni¬ 
versity of Birmingham—The Secretary, The Univer¬ 
sity, Birmingham (Sept. 21) A senior leoiurer m 
physiology m the University of the Witwatorsrand, 
Johannesburg—The Secretary, Office ol the High 
Commissioner for the Union of South Afi ica, TVafalgar 
Square, W,C.2 (Sept. 26). A senior demonstrator 
m the Department of Physiology of the University 
of Otago, Dunedin, Now Zealand—The Registrar, 
University of Otago, Dunedin, New Zealand (Oct 
20). All agricultural economist ui the Agricultural 
Department of the Tanganyika Territory — The 
Private Secretary (Ap])ointmonts), Colonial <)ffi<*o, 38 
Old Queen Stoot, S W.l (Nov. 1), An assistant 
inspector of plants and produce in iiho Lands and 
Forests Department of Sierra Leone—Tht» Crown 
Agents for the Colonics, 4 Mfilbank, S W.l {([uoiing 
M/15528). 


Our Astronomical Column. 


Comet Notes.— ^Miss J M Vmter-Hansen has 
computed the following orbit of Reid’s Comet (1926 
VII. = 1927 6) from observations made at the Cape 
Obseiwatory on Jan 26, Feb. 3 and 8 (Copenhagen 
Qirc.y 159) : 

T 1926 Dec. 30-676 U.T. 
w 225*^ 5 48B 
Q 108 50 96 1927 0 
i 83 39-69 J 
log g 9 87818 
^ p f cos /So = -f- 0-52' 

U/32 =~0*08 

The large residual in the middle place suggests 
possible depai'ture from a parabola The comet may 
still be observable : the following ©phemeris for 0^ 
IS by A. V. Nielsen from the above orbit: 


Aug. 16. 

B,A. 
7h 43^ 

28 

N DecL 
13° 6' 

24. 

7 

49 

4 

13 

17 

Sept. 1. 

7 

64 

32 

13 

28 

9. 

7 

69 

22 

13 

39 

17. 

8 

3 

32 

13 

51 

25. 

8 

6 

57 

14 

4 


Estimated magnitude, 14. 

EpHEmsBis OF Steabns’s Comet (1927 d) 
BY H. Thiele. 

. b,.a. N Heel 

Aug. 19. 14^ 11^ 448 24° 39' 

23. 14 14 8 24 39 
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Aug. 27. 

14 

B X 
16 

42 

N. DtvI. 
24 39 

31. 

14 

19 

26 

24 38 

Sept. 4. 

14 

22 

19 

24 38 

8. 

14 

25 

21 

24 38 

12 

14 

28 

31 

24 38 

Observations 

of 

Blathwayt’s 

Comet/, 3 \ 


1927 II., made at the Ca})e Observatory between Jan. 
17 and Mar. 29, have been sent to the I.A.U. Bureau 
at Copenhagen; from tiiose Miss J. M. VintfOr- 
Hansen has deduced the following parabolic orbit 
(Copenhagen Circ,, 160) . 

T 1927 Fob 14-503 U T. 

W 231° 50 840 

18 47-71 -1927 0 
i 92 21 27 J 
log q 0 01518 
0-C i AX^ cos jdey - 0-08' 

Feb. 15 “-0-12 


Ephemebis pob 0^ 



E A 

8 Decl 

Aug 8. 

3h 13“ SS® 

8° 39' 

16. 

3 8 ]5 

8 47 

24. 

3 0 47 

9 2 

Sept. 1. 

2 51 31 

9 19 


Estimated magnitude. 12 
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Research Items. 


The Rock Shelter oe La Geniere —^]MjM C. 
Gaillard, Pissot, and C. Cote describe in UAntliro- 
pologie, T 37, Nos. i-2, the results of an exploration 
of the rock-shelter at Serneres-Sur-Ain, one of a 
number of rock-shelters and grottoes on the Ain 
examined m 1903, in which the traces of occupation 
then discovered were attributed to the early neolithic. 
Beneath the let^el opened up in 1903 has now been 
found the evidence of an earlier period which the 
authors assign to the end of the Magdaleman, This j 
level of occupation has produced a relatively small j 
number of animal remains, includmg Bison prisciis^ i 
Cervus taraiidus, species of goat, ox, and pig, and 
Cams vulpes, a human skull—of a child—and a large 
number of examples of a microhthic industry in 
which siib-tiiangular forms are numerous Of bone i 
points, four only weie discovered. An engraving of | 
a reindeer and another of a bison present a very close 
analogy with the paintings of the Font du Gaume 
The australoid or negroid characters of the skull 
suggest that this is a race of late Magdalenian date 
descended from the Grimaldi people and the culture 
a specialisation of Magdaleman rather than Azilo- 
Tardenoisian. It is possible that this same race was 
responsible for the art of the Font du Gaume, and it 
is suggested as probable that its culture is to be 
attributed to a strong infiltration of the Capstan of 
North Africa. 

The I:NrHERiTANCE Factor in Pnehimonia —^An 
mterestmg study of a family which is subject to 
pneumonia and other respiratory diseases has been 
made by Prof. Raymond Pearl {Annals of Eugenics, 
vol. 2, p. 1) It is usually assumed bj" medical 
clinicians that pneumonia is merely the result of a 
chance bacterial infection, but here is a working 
family living under fairly good conditions and showing 
a far higher incidence of pneumonia than their neigh¬ 
bours or others living in similar conditions. Every 
child m this family of thirteen had had pneumonia, 
one ha\nng had it twice and one three times, and 
seven had died of it. They could not have im¬ 
mediately infected each other because of the time 
intervals between attacks. By a careful study of the 
pedigrees of father and mother, Prof. Pearl shows that 
the father’s family stock had a high mcidence of 
tuberculosis, fertility somewhat above the average, 
and respiratory diseases m childhood; while the 
mother’s family showed low fertility^ and very low 
infant mortality. The evidence as a whole points 
strongly to an mherited constitutional condition as 
the cause of the very high incidence of pneimioma in 
this family. Tlie same probably applies to bacterial 
diseases generally, some individuals and families 
inheritmg greater susceptibility than others. But 
the nature of these differences in power of resistance 
to a specific bacterium and the manner of its m- 
heritance are as yet very inadequately known. 
Fui'ther knowledge should make a genetic analysis 
possible, as has been done with susceptible and 
resistant strains of certam cultivated plants. 

Plague in South Africa. —An important publica¬ 
tion of the South African Institute for Medical Research 
(Publication No. 20, vol. 3, pp. 85-256) has recently 
been issued dealing with the plague problem in South 
Afi^ca. Dr. Harvey Pirne contributes notes on veld 
rodents susceptible to plague, illustrated with eight 
plates, and on plague infection among these rodents. 
A hitherto undescribed bacterial disease has been 
found in the gerbille.. ' Experiments have also been 
carried out with vaccines, sera, etc., on the prophylaxis 
and treatment of plague. Dr. Ingram discusses plague 
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investigation from an entomological aspect, and Dr. 
Alexander Mitchell contributes a Instorical summary 
on plague m South Africa 

Agriculture in India. —Dr. Clouston, in a “ Re¬ 
view of Agricultural Operations in India, 1925-26,” 
surveys m detail the conditions throughout the 
country, and includes reports and statistics on a 
number of crops, soil investigations, animal nutrition 
and veteimary science, engineering, insect pests and 
plant diseases, together with a list of the agneultm’al 
publications during the year (Calcutta: Govern¬ 
ment of India Central Pubhcations Branch. 2.6 
rupees; 4^. 3d.). On the whole, in spite of an 
uneven distribution of ram, the season was fairly 
good. Much progress has been made in the seed 
selection and hybridisation of rice and wheat, and 
the particular importance of phosphate manurmg 
for the former crop in dry seasons established. 
Considerable orgamsation and legislation has been 
necessary in the case of cotton, but experimental 
work, such as spinning tests at the new technological 
laboratory and the development of a fumigation 
scheme for use on imported cotton, has been success¬ 
fully earned out. Important advances have also been 
made m the technique of breeding sugar-cane, and 
improved methods of cultivation and manurmg are 
yielding good results. Research on fundamental soil 
problems is bemg carried out by the various agri- 
cultm'al departments The soil in general is very 
deficient m nitrogen owing to prolonged cultivation 
without the addition of manure. Organic materials, 
such as cattle or green manures, are the most smtable, 
much that could be used with advantage being at 
present exported. Economical modifications of the 
original method of making artificial farm-yard manure 
have already been devised. A new line of work, 
which is yielding interesting practical results, is the 
determination of the feeding properties of pasture 
grasses and the relative value of Indian fodders. The 
serious rinderpest disease of cattle has been efiectively 
diminished by the widespread use of preventive 
inoculation, but the loss incurred during the year 
under review was extremely serious, and further 
investigations with the view of conferrmg permanent 
immunity are bemg undertaken. The co-operative 
movement started by the Government m 1904 is now 
working in touch with the agricultural departments, 
but further extension is still needed as, for example, 
in the orgamsation of the marketmg of produce. 
Useful work in this direction has been done by the 
cotton-sale societies in Bombay and the milk societies 
in Bengal. 

Petrified Forests. —In the June issue of the 
Bcientific Monthly Miss Winifred Goldring, of the 
New York State Museiun, describes the oldest knovm 
petrified forest, located near the village of Gilboa in 
the Catskill Mount ams. The first discoveries were 
made in 1869, but it was not until 1920 and the 
succeeding years that material was brought to light 
in sufficient quantity to enable the nature and extent 
of the forests to be reasonably determined The 
fossils belong to the Upper Devonian horizon. During 
this period the Catskill Mountains formed the low 
shore-lme of a shallow sea. At the present time the 
fossil trees are foimd on three distmct levels, indicating 
that the swampy shore-line was very unstable. 
Gradual submergence of the coast carried the trees 
beneath the water and sediment piled over their 
trunks. When the deposits accumulated the forest 
again crept down to the water edge. Evidence shows 
that three successive forests fiourished here, were 
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submerged and buried. These Gilboa trees m geneial 
appearance must have resembled the tree ferns of 
the tropics at the present day. They were, however, 
seed ferns or Pteridosperms, standing m a position 
between the tree ferns and the higher seed plants. 

A new genus, Eosperinatopteris, has been created for 
the Gilboa forms, and two species, E, texhlis (Dawson) 
and E. crianus (Daw^son), have been distingmshed 
The outer part of the cortex of the stem is the only 
part of the structure to any extent preserved, the 
interior parts having been washed out and the struc- 
tuies filled with sand. The cortex consists of inter¬ 
lacing strands of sclerenchjmatous tissue, and the 
outer surface is marked with shallow ridges and 
furrows, m some cases giving the effect of a bark. 
These trees were probably 25 ft. to 40 ft. high and 
bore fronds from 6 ft. to 9 ft. m length, on the dichot¬ 
omous tips of some of which were borne the seeds 
The bulbous stem bases were undoubtedly buried m 
the swamp mud as the roots were not heavy, and 
otherwise the trees w’ould have had no adequate sup¬ 
port. Fohage was light and much looser than in the 
tree ferns of to-day. The lycopod-hke trees {Proto- 
Icpidodendron) also grew in small numbers m the 
forests. 

VEBTiCAn Distribution of Plankton. —^Mr. F. S. 
Bussell {Biological Reviews, vol. 2, No. 3, pp. 213- 
262, 1927), in a very able and exhaustive article, 
reviews the present position of the problem of the 
vertical distribution of planktonic organisms He 
begins by surveying the possible controlling factors 
in the vertical distribution of planl?:ton, such as light, 
temperature, winds and currents, pressure, salinity, 
chemical constitution of the sea water, and so on. 
The author next summarises the known facts of the 
vertical distribution of planktonic organisms them¬ 
selves, and concludes that each planlvton animal has ! 
its own vertical zone, varjung for each species and ^ 
for individuals of different ages and stages of develop¬ 
ment, and even for different sexes. The type of 
distribution for any one species may vary from place 
to xDlace, season to season, and day to day. In fairly 
homogeneous waters, light intensity may be the 
prime factor governmg vertical distribution, though 
other factors such as temperature and salinity, rate 
of movement, and distribution of food must not be 
Ignored. The author then deals with the results 
obtained by experimental work on planktonic or¬ 
ganisms in order to discover how far the observations 
in the field are home out and supplemented m the 
laboratory. He rightly points out that field work 
should always precede laboratory experiment in order 
that a proper interpretation of laboratory actions 
should be possible. In the closing section of the 
article the author discusses mamly the evidence that 
light is the most important controlling factor in the 
vertical distribution of marine planktomc animals. 
The article concludes with an exhaustive bibliography. 

Genetics of Pollen Tubes. —A new gen© muta¬ 
tion of Datum Stramomum called tncarpel is being 
studied by Drs. Buchholz and Blakeslee {Proc, U.S. 
Mat, Acad, Sci., vol, 13, p. 243). By making various 
crosses between tncarpel and normal and studymg 
the pollen tubes as they grow down the style, it is 
found that the factor for tricarpel sufiers a consider¬ 
able amount of ehmination through slower growth 
and also tlirough bursting of the pollen tubes as they 
pass down the style. The latter process occurs more 
frequently in pollen tubes of the tricarpel type. 
When this type is seh pollinated, more than half the 
^ pollen tubes are abnormal in appearance, and the 
rate of growth of the normal pollen tubes is slower, 
although the percentage of pollen germination is 
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essentially the same as m tlie typo This gami'iu- 
phytic selection is behoved to be an importaut 
evolutionary factor. Pollen tube gi'owlh has also 
been studied m the trnnorphic sell-st/oriki plant, ^ 
Lythrum saUcaria, by Mr D. Kostoff (/. c , ]). 253) 

It is found that germination takes place ccpialiy 
well m all pollinations, but that the rate of growth*«!iK 
of the pollen tubes is much retarded by ‘ illegitimate ’ 
pollination, i e. by putting the wrong kind ot }iollen 
on a particular stigma. With ‘ legitimate ’ polhna- 
tion the curve of growth of the tubes is symmetrical, 
with decided acceleration m the later stages It lias 
already been shown in self-sterile tobacco that in 
incompatible matings the pollen tube growth is so 
slow that the flower falls lioforo the pollen tubes 
reach the ovary 

The Physiolooy of Fruit Trees. —Two points 
of general interest emerge particularly from Dr. T. 
Swarbnek’s first paper, under this general title, which 
IS published m the Journal of Pomology and Horti¬ 
cultural Science, vol. 6, No. 2, June 1927. lIis own 
observations, as also his extensive citation from the 
literature, make it clear that there is a very interesting 
phenomenon presented by the temporary disappear¬ 
ance of starch from the phloem of broad-leaved trees, 
which takes place early in the spring. Usually this is 
ascribed to a fall of temperature, but Dr. Swarbrick 
directs attention to Prof. Chandler’s warning that the 
same phenomenon is reported from the genial Cali¬ 
fornian spring climate as from the fruit trees of the 
regions, with hard winters, m the east of the United 
States. Similarly, Dr. Swarbrick found in one- to live- 
year-old apple branches at Long Ashton, near Bristol, 
a disappearance of starch from the cortex and phloem 
m the middle of January, followed by its reappear¬ 
ance at the end of March Dr. Swarbrick a.lso repot is 
that the formation of new xylorn from i.ho camhiinn 
in the spring begins at the distal end of the apple ^ 
shoots in the spring, its comrnonconiont being aissoci- 
ated with the position of the swelling Inids. In apfilo 
trees, xylem formation was a.t least throe weeks la,ter 
in the four- than m the ouo-yoar-old shoots, whilst on 
the on© occasion iii winch a sl-anchird plum trcHi was 
cut down, on the date of eiiUing, June 15, 1926, no 
xylem was forming in the trunk at oigh(,(U3ii iwcdios 
from the ground, although several rows of xylem 
elements were present in the one-yea,r-ohI shoots. 
These observations confirm and extend iJio work of 
the East Mailing station published in a priivious 
number of the same journal. 

A Cambrian Fish. —^In the fifteenth biennial report 
of the Vermont State Geologist, recently published, 
Dr. William L. Bryant describes the impression of 
a small fossil from the Cambrian shale of h’rankliu 
County, Vermont, U.S.A., which he considers may 
prove to be the dermal tubercle of a jirunitivo fish. 

It is an ellipsoid plate 3 mm. in longlh, frun<iat(Hi at 
one end. Its outer face is ornarnontod with rows of 
tubercles, which radiate from a point near the 
truncate border. Dr. Bryant compares it with the 
polygonal head-plates of the Ceplialasfiids, and 
proposes the name Eoichthys howelli for the supposed 
fish to which it belongs. 

Some Helicinn^ from Mexico and Texas.— 
Dr. Pilsbry has been studying “ The Structure and 
Affinities of Humboldtiana andf related Hcliiad Chmora 
of Mexico and Texas ” {Proc. Acad, Nat. Sci. Philad., 
vol. 79). The group of belogonous helices (MoliciniB) 
which comprises these genera sooms to bo as widely 
distributed in America as in the old world. No 
doubt the group became established m America in 
Mesozoic times, and the evolution of it-s mornbors 
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has been aloiis vaiious wideh' tlivergent line^ Tlie ‘ 
anatomy of Himiboldtiana and its allies Lysiiioe, i 
Leptarionta, and Tryomgens is icilly described and ’ 
dkistrated with text figures and tour plates The I 
representations of the enlarged surface sculpture ot i 
the shells are especially well done. I 

I 

Declination Changes in CtReat Britain —The 
Meteorological Office lia& published as Geophysica 
Memou's, No. 35 (price 3s Qd net), ‘"A Comparison of 
the Becords from British Magnetic Stations Under- 
gi omid and Siiiface,” by Dr. C Ghree and K E. Watson 
The purpose of the woik was to find to what extent 
the changes ot magnetic decimation in the south of 
England agiee with those in other parts, particularly 
the mining areas, and below ground as well as above. 
Since 1918 two-hourly values of the dechnation, at 
Kew until the end of 1924, and since then at Abmger, 
have been supplied to certain journals for the use of 
mine-suiveyors , hencefoi’ward they are to be replaced 
by houily values The piesent mvestigation indicates 
that on quiet days these values fairly represent the 
changes of declination throughout Britain, and that 
there is no appreciable difference in the changes 
below ground. On disturbed days, however, the 
changes of decimation, both regular and irregular, 
increase ui size as we go north , on highly disturbed 
days, or even on cpneter days in the case of short 
period changes, the inciease with latitude is rapid— 
by 50 per cent at Eskdalemiiir, and more than two¬ 
fold at Lerwick m the Shetland Isles 

Light Quanta — ^A recent paper commumcated by 
Prof M Planck to the Erankhn Institute {Die Natiu - 
u'issenschaften, June 30) contains some of the views of 
tins eminent theoretical physicist on the trend of 
modern work. In ins opunon, the existence of quanta 
was definitely proved when, in order to obtain 
agreement w“^ith the iCbults of experiment, it became 
necessary to supplement the fluctuations in the energy 
of black-body radiation predicted by classical theory, 
by othei fluctuations, also based on considerations of 
entropy, which recpiired the presence of discrete imits 
of energy. He regai ds the partial coherence of quanta j 
which IS needed to account for interference as connected ; 
in some way which has still to be specified with the 
classical contribution to the fluctuations, and m 
concordance with other relations of general mechanics 
and atomic physics, he looks upon radiant quanta 
as having an extension m the geiierahsed space of 
the theory of relativity. Prof. Planck believes that 
the most important problem awaiting solution at the 
present time is that of the relation between the 
corpuscular ec(uations and the wave ecjuations in 
the most general case, since this is needed to coimect 
the mechanics of a particle movuig in a path of 
large curvature with the properties of radiation of 
high frequency. 

SPECTROaiETER MEASUREMENTS OP SOPT X-KAYS- 

There is a short paper by J Thibaud m the Gomptes 
rmidus of the Pans Academy of Sciences of July 4, 
in winch he describes a grating spectrometer smtable 
for work m the soft X-ray region. The radiation 
produced by election bombardment of a suitable 
target is hmited by fine slits, and then analysed at 
grazing incidence with one of Prof R W Wood’s 
glass gratings, with 25,000 Imes to the inch. One 
plate which has been reproduced shows the Ka 
Ime of carbon in three orders, as well as a sharp K 
line of oxygen. Apparently the success of the method 
IS due to a high efficiency of conversion of kinetic 
energy of elections mto characteristic radiation of 
about 30 A. IT , as the necessary exposures of the carbon 
line could be made on oiled plates m minutes, five 
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wnth a dissipation of only ten watts in tiie X-ray tube 
It is claimed that the wave-length measmeinerits of 
the Ka Imes ot oxt^gen and carbon, and of the 
line ot non and the J/a line of molybdeniun have 
been made with a relative accui'acy ot 0 1 per cent, 
and an absolute accuracy of 0 5 per cent. 

Explosion op Lead Bromate —A serious explo¬ 
sion resulting in two deaths is reported by the 
Ghemiker-Zeitung to have been caused at Seelze near 
Hannover on May 26 by the grindmg of lead bromate 
in a mortar. The salt, which liitherto had been 
prepared from lead carbonate and bromic acid, was 
on this occasion precipitated from solutions of potas¬ 
sium bromate and lead acetate, and had been Yell 
washed on a filter and dried m the oven at 70°-S0^ C. 
Grinding 1 kgm of it in a mortar caused a very 
Auolent explosion and considerable damage was done. 

Hardening Stone —The method of hardening 
calcareous stone by treatmg it with a solution of 
silicate of soda, discovered by Kuhlmami neaily a 
century ago, has at various tunes been used to harden 
the surfaces of roads, but the results obtained have 
varied so much with the stone used, the method of 
application of the solution, and the weather con¬ 
ditions at the time, that it has fallen into disfavour 
Recently, however, both m Great Biitam and m 
France, attention has been agam directed to the 
method, and in the issue of the Bvlletm de Ja Societe 
d'Encovragement pour VIndustrie fiationcde for May, 
M. R Feret, head of the laboratory of Ponts eb 
Chaussees of Boulogne, gives an account of the 
observations he has made on the natui’e of the 
hardening process and the influence on it of the 
conditions under which it takes place. His solution 
contained 24 9 per cent, of SiO^ and 7 3 per cent, of 
NagO and was used on rocks of many lands. He 
concludes that the hardening process is due to ad¬ 
sorption of the silica at the surface of the stone m a 
gelatinous form winch slowly becomes hard and 
insoluble. The process is facilitated by drying, by 
dialysis m the stone, and by the action of the carbon 
dioxide in the air. 

Pulverised Fuel at Sea. —^Now that the use of 
pulverised coal has been successfully applied m land 
boilers, its adoption in marine boilers is thought by 
some to be only a matter of time. The importance 
of the subject was referred to m a recent paper, “Pul¬ 
verised Fuel tor Marine Piuposes,’’ by Eiigineer- 
Captam J. C Brand of the Australian Xavy, read to 
the Institution of Naval Architects at Cambiidge, 
and by various speakers who took part in the dis- 
i cussion Capt. Brand dealt with the practical piob- 
lems involved and the economy of the system, and 
gave some drawmgs of typical uistallations. For 
certain services the fuel would be pulverised ashore 
and convej^ed by piping into the ships’ bimkers, but 
in other eases ships themselves would be fitted with 
the necessary pulverising plant With the im¬ 
provement m combustion resulting from the burning 
of the coal m the form of veiy fine dust, it was 
stated that a vessel could go 15 per cent, to 30 per 
cent, farther with the same weight of fuel as com¬ 
pared with the distance she could steam wutli mine 
coal. Then, too, with pulverised fuel there is a great 
reduction m the number of fii’emen. There are to-day 
many types of pulverising mills, conveyors, burners, 
etc. As regards the dangers of using pulverised coal, 
these have been greatly exaggerated in the same way 
as were the dangers of oil fuel. So long ago as 1917, 
Capt. Brand earned out experiments for the Naval 
Board, Commonwealth of Australia, and in his paper 
gave the results of tests made in H.M.S. Sealark. 
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Chemistry in Iraq and Persia in the Tenth Century A.D. 


iSr important commnnieation with the above title 
appeals in the Memoirs of the Asiatic Society 
of Bengal, vol. 8, Uo 6, pp 317-418 (1927), the 
authors being Principal H. E Stapleton, of Piesi- 
dency College, Calcutta, the late R F. Azo, and M H 
Husain, professor of Arabic at Presidency College. 
The principal object of the paper, which is provided 
with numerous references and notes of great value, and 
is illustrated, is confined to supporting the thesis that 
‘An 900 AD. such a degree of exact knowledge of 
chemical substances and apparatus was displayed 
that historians may henceforward be justified in 
antedating the birth of scientific chemistry by—in 
all probability—at least 900 years , and, secondly, 
to indicating briefly the influences, both personal 
and racial, that appear to have controlled the de¬ 
velopment of chemistry in the period of investiga¬ 
tion ” 

There is nothing in the paper wdiich would incline 
any one acquainted with the works of the Greek- 
writmg practitioners nf the ‘ Divine Art ’ at Alex¬ 
andria, some 600 years before the period dealt with in 
the present memoir, to assent to the first part of the 
thesis, and it is much to be regretted that the en¬ 
thusiasm of some writers on chemistry in Islam 
should often lead them to overstep the bounds of 
reality. 

The subject matter of the memoir falls naturally 
into two parts The first contains an account of the 
chemical information contained in two treatises 
WTitten by Muhammad bin Zakariya ar-Razi, who is 
generally known (and will in what follows be called) 
by the name of Phases (although this is really his 
address), and an encyclopaedia of sciences written about 
A.D. 980 by Abu ‘Abdallah Muhammad bin Ahmad 
bin Yusuf al-Katib al-Khwarazml, the Arabic text 
of which was published by Van Vloten m 1895 ; an 
English translation of the part of the latter dealing 
with alchemy is given. 

Phases was born in a.d. 866 at Pay, and was, like 
many other Arabic writing men of learnmg, a Persian. 
Phases’ treatises on alchemy are said by our present 
authors to be scientific works m the modern sense 
of the word,” and free from that “ veil of mysticism 
with which even Jabir had continued to conceal from 
public view the mass of chemical facts that had 
gradually accumulated in the Hear East up to the 
middle of the eighth century a.d.” It may be useful 
to notice at this point that the writings of Jabir ibn 
Hayyan do, in fact, eontam a good deal of childish 
mysticism, and that the claims put forward for his 
‘ rationalism ’ are exaggerated. 

One of the sources of Phases’ information, according 
to our present authors, was the “ Book of the Seventy,” 
a Latin translation of which in the Pans MS. Latin 
7156 was mentioned by Hoefer in 1842 (“ Histoire de 
la chimie,” vol. 1, p. 409, 1842 : “Liber de Septua- 
ginta translatus a magistro Penaldo Cremonensi de 
lapide animali ”—a treatise which, says Hoefer, 
“ pouxrait beaucoup int^resser les amateurs de la 
science hermetique. II a 6t6, selon toute apparence, 
traduit de Tarabe ”). It was published by Berthelot 
in 1906, after he had suggested m 1893 that it was the 
woik of the same title attributed to Jabir ibn Hayyan 
in the “Ehtab al Fihrist” of al Nadim. This has 
been confirmed, since the present memoir was written, 
by Julius Puska, who has discovered the Arabic 
original. “ The substances, apparatus, and processes 
mentioned by ar-Pazi are, almost without exception, 
found in the * Book of the Seventy.’ ” The authors 
proceed to demonstrate in detail the indebtedness of 
Phases to Jabir ibn Hayyan. 
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The second part of the memoir deals with tlie 
interpretation of the word Kh arsliii, which is mentioned 
as one of the metals in the treatise jniblishod by Van 
Vloten It IS there said to be “a rare metal, almost 
unprocurable ” It is associated with the planet 
Mercury, and this leads the authors to a discussion of 
the planetary idols of the Sabians of Haiian, which 
arc described in a treatise of Al-Dimishcp {d a.d. 13271 
translated by Chwolson, and also in full by Mohron 
(“Manuel de la cosmographie du moyen age,” 
Copenhagen, 1874), m which the idol of Mercury “ is 
made of an alloy of all the metals as well as of 
KharsTm, and in the hollow of which much quicksilver 
IS poured ” (Mehren translates Khaisini as “ Chinese 
porcelain,” as does Cliwolson). The literal meaning 
of Kharslni is, according to the authors, “ the Barb, 
or [poisonous] arrow-head of China ” ; it takes the 
place of glass in Jabir’s list of the metals, and after 
an exhaustive examination of the oi.hor sources of 
information (m which they refer to “ a- lurthor 
possible source of Arabic alchemy, viz., tho Chmose 
School of Alchemy which was flourishing at least as 
early as b c. 200, and of which the chief exponent, 
Ko-Hung, wrote his treatise on Taoist Philosophy 
and Alchemy, called the Pao p'o tsz' m ad. 330”), 
they conclude that “the original KharsInT of ar- 
PazI represented the metal now known to us as zinc.” 
They also refer to “ the Chaldiean olomont in ar- 
Razi’s chemistry, as indicated by the inclusion of 
KharsTnl m the list of metals,” and suppose that 
“ the ancient civilisation of Moso])otamia had still 
survived in his time at Harran ” (a part of which 
comprised the Sabian planetary religion montionod 
above), and that Chinese mforraabion was also avail¬ 
able to him there. “ Greek and Chmose alcliomy 
must have had some common source of origin : and 
as the Chinese could hardly have drawn dnxH'i'ly on 
Greek (or Egyptian) sources for iihis knowI(Mlg<s 
China must either have discovered tho faxdiS for lun- 
self, and passed thorn on to some ird»(n'in<3(Iiary, like 
Babylonia, or acquired tho knowlodgo Irom tlu^ samt^ 
(or some other) intermediary. ... In a.dditiori to 
the Greek knowledge of chemistry, which rea,<*.hod him 
through Jabir, ar-Pazi also drew—-m all probaJiility 
through the Temple-priests of JFlarran m nortlunn 
Mesopotamia—on the considerable body of knowledges 
at the disposal of the ancient Babylonian and J^lgy ptaan 
priests.” 

It is suggested that such information as that 
translated m P. C. Thompson’s “ Chemistry of the 
Ancient Assyrians ” may have been transnutiod 
directly, together with unspecified olemont-vS from other 
civilisations. This suggestion is clear*ly worth Follow¬ 
ing up, smee the usual o|)inion that chemistry is 
largely of Egyptian origin was jiut forward at a tiimo 
when practically no information cxistcKl as t,o tho 
technical knowledge of that i)oo})lo. Exaggiu’aJiMl 
claims for “ a Babylonian origin of alchemy,” such as 
those of Eisler, are still without coiilinuation, hut tho 
possible contributions from Mesopotamia grow mor <3 
probable with fuller knowledge. In this connexion 
there is an interesting suggestion of Puska (“Tabula 
smaragdina,” p. 22) that the icaLpuml (’ia<fKd of the 
Greek alchemical MSS. refers to the colorations of 
metals in the mterior of the earth, which woi'o formerly 
engendered by the action of the planetary sjiirits, but 
in the period when these actions had coa'sod, could bo 
effected by the ^ divine art ’ of chemistry. This, in 
turn, seems to be related to tho old Babyionia.n belief 
in “spirits of mineral treasures” living under tlio 
earth, and related to the fire god. 

The Chinese element assumed by our authors is 
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awaiting investigation, and it may be that Rhases 
account of Kharsini refers to mercury as a compound 
such as corrosive sublimate, which would correspond 
better with the Sabiaii account and wath the poisonous 
properties of tKe material. I-Tsmg (a.d. 671-695) 
seems to know corrosive sublimate, the production of 
which in China may have been early. 


It has been possible only to mention one or two of 
the numerous interesting matters dealt with in the 
memoir, and the authors have performed a most useful 
and valuable service in its publication Students of 
this difficult period in the history of chemistry will 
await with keen interest the further memoirs which 
Principal Stapleton promises. J. R P. 


The Empire Mining* and 

T he first Empire Mimng and Metallurgical Con- j 
gress was held in 1924 at Wembley, on the 
occasion of the Biitish Empire Exhibition, and the 
second will open at Montreal on Aug. 22 These 
conferences are for the discussion of scientific, tech¬ 
nical, and economic problems connected with the 
mineral industry, and they have m view the develop¬ 
ment of the mineral resources within the Empire 
They are arranged by an Empire Comicil consist- 
mg of delegates from five constituent institutions 
domciled in Great Britain and five domiciled oversea. 

The convening body for this second Conference is 
the Canadian Institute of Minmg and Metallurgy. 
Invitations have been widely accepted from Great 
Britain, South Africa, Australia, and elsewhere 
within the Empire, while in addition many membeis 
of one or other of the institutions resident m the 
Umted States will attend. Probably, therefore, m- 
cludmg ladies, there will be some 750 participants 
The venue of the conference in Canada is a parti¬ 
cularly happy one, not only because this year is the 
diamond jubilee of the Eominion’s Confederation, but 
also because the mmeral mdustry in Canada has risen 
so rapidly to a position of great importance that it 
may be regarded as being on the threshold of further 
important developments. 

The congress will begin by a session at Montreal 
on Aug. 22, and it will end by return to the same 
capital city on Sept. 28 Intermediate sessions will 
be held at Toronto and Winnipeg m succession, 
the major portion of the conference then proceeding 
westward to Vancouver to visit Edmonton on the 
return, at both of which places there will be further 
sessions, while the remaining participants will turn 
eastward from Winmpeg to hold a session at Sydney 
in Nova Scotia. There will be, accordmgly, full 
opportunity to visit all of Canada’s important mmeral 
fields from the Atlantic to the Pacific. 


Metallurgical Congress. 

With the gi-eatest sympathy, mteiest, and assist¬ 
ance from the Dommion and Provincial Governments, 
as well as from the Canadian mineral industry itself, 
the presentation of Canada’s mineral resources to the 
visitors will undoubtedly be as complete as the best 
possible auspices can ensure. 

The wider question of the Empire’s mmeral re¬ 
sources will be the feature of the discussions at the 
openmg session at 3Iontreal, when papers dealing with 
it will be presented, particularly from the Institution 
of Mmmg and Metallurgy, London So important, 
mdeed, does that Institution consider the question to 
be that it has foiwarded to the Conference the follow- 
mg resolution • “ Resolved : That the Council of the 
Institution of 3Immg and 3IetallurgA’ being of opinion 
that the questions raised in the Paper submitted to 
the Institution by Sir Thomas Holland on a ‘ Proposed 
Review of the 3iineral Resoui’ces of the Empire ’ are 
of vital importance to the British Empire as a whole, 
and to the Domimons, Dependencies, and Colonies, 
as units, think it desirable that they should receive 
serious consideration and discussion by competent 
authorities withm the Empire.'* 

Apart from this outstanding question, the Con¬ 
ference has been presented with an abundance of 
valuable papers from the other institutions and 
from prominent individuals, on the closer problems 
of the industry, scientific, technical, and economic, 
wherefrom all participants, whether from the home¬ 
land or from overseas, are assured of a lively and 
sustained interest m the proceedings That mterest, 
the dehghtful tour, and not least the friendliness 
promised both m Canada and on the way Here, 
constitute a sum of entertainment which explains 
the large number who have seen their way clear to 
attend. 

It is understood that the next of these Conferences 
will take place in South Afiica in 1930. 


Mycorrhiza. 


D r. 31. C. RxlANTER concludes her senes of papers 
oil mycorrhiza in the 3Iay issue of the J^ew 
Phytologist" The final chapter is devoted to a 
consideration of the significance of these structures, 
and the nutrition of mycorrhiza plants. The author 
holds a brief for the view that the relationship 
between fungus and host plant is a reciprocal one 
beneficial to both symbionts, and implies an exchange 
of food material with a credit balance on the side of 
the vascular i3lant. 

Evidence is adduced from experimental work on 
the relationship m forest tiees, orchids, and heaths. 
In the case of conifers, the fungi concerned show 
marked stimulation in contact with the roots, due no 
doubt to the small quantity of exudates, particularly 
phosphatids, present. The infected root, on the other 
hand, seems to absorb inorganic salts as well as, or m 
raw humus soils, better than, the uninfected roots. 
It IS pomted out that the struggle for existence often 
centres about competition for suitable compounds of 
nitrogen, and the mycorrhiza habit enables the plant 
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to draw efficiently on sources of mtrogen m the soil 
otherwise unavailable for its use. 

On the other hand, there is no evidence that any 
of the known root fmigi of trees can assimilate free 
nitrogen. 3Vhile conifers can utilise ammomum com¬ 
pounds. more complex organic mtrogenous compounds 
are more readily utihsed by the root fungi, and on 
acid humus soils, where such compounds constitute 
the chief source of nitrogen, plants with mycorrlnza 
are well eqmpped m competition with other forms. 
Orchid mycorrhizal fungi differ from those of comfers 
m retaining the power of autonomous existence. 
Seedling development is, however, conditional on 
infection. In the case of ehlorophyllous forms, 
whether or not the matui’e plant can thrive m the 
absence of infection is an open question, but with 
non-chlorophyllous species, complete dependence on 
fungal symbionts is a condition of existence, as the 
food material of the plant must come from the humus 
in the soil. 

The structui'al features of heath mycorrhiza 
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resembio tiios© of coiiii0rfc3 more tliaii of oichiils. 
Calluna grows m hamus soil wliere there is a dehcicncy 
of mineral salts, particularly nitrates, and mycofrhiza 
liave been toiind most profusely developed in. soils 
with abundant humus, more sparsely in chy 
situations, so it is possible that the benoficial etioct 
upon the host may be directly related to soil condi¬ 
tions. Here again the niycorrhiza probably functions 
similarly to that of trees, enabling the plant to draw 
upon organic reserves m the humus. 

Ill its evolutionary aspects the relationship now 
existing in orchids and heaths is considered to have 
originated in parasitism on the part of certain soil 
fungi. For this hypothesis it is necessary to assume 
that the invading strains were relatively mild in their 
action, and that the hosts had a relatively high 
resistance to parasitic attacks. Given this, it is 
easy to reconstruct the first stages of a symbiotic 
association. 


University and Educational Intelligence. 

Casibridge. —^The John Winbolt Prize in engineer¬ 
ing has been awarded to 0 Hinton, Trinity College, 
and W. H. D. Manning, Sidney Sussex College, for 
a joint dissertation on ‘‘ Transverse Oscillation of 
Bridges ’’ 

Sydney. —^Prof. K. S. Wallace, professor of English 
language and literature in the University of Mel¬ 
bourne, has been appomted vice-chancellor of the 
Umversity of Sydney. He will succeed Sir Mungo 
MacCalluin, who, at the special request of the 
Senate of the Umversity, has consented to continue 
to discharge the duties of the office during the present 
year. 


The following research scholarships at the Hudders¬ 
field Technical College are being offered by the 
Huddersfield Education Committee: A Drapois’ 
Company’s, in dyeing, value £100 with remission of 
fees; a Joseph Blamires, for research in colour 
chemistry, value £100 with remission of fees; and a 
British i)yes, for research in colour chemistry, value 
£75 with remission of fees. Particulars and forms 
of apphcation are obtainable from the Technical 
College, Huddersfield. 

In the seventh series of “ Methods and Problems 
of Medical Education,” recently issued by the Rock- 
felier Foundation, the School of Medicine and 
Dentistry of the Umversity of Rochester, Rochester, 
N.Y., is described, with full details and plans of the 
buildings and many illustrations. The building 
embodies many novel features, and efficiency with 
economical construction has been the aim throughout. 
Corridors have been kept at a uniform width of 8 ft., 
and the distance from floor to floor is 11 ft. 2 in. 
Throughout all parts of the school the inner surface of 
the binlding w^ls are faced with an inexpensive grey 
* sand-lime ’ brick, which reflects the proper amount 
of light for general laboratory work. Partition walls 
are constructed of ‘ sand-lime ’ brick of single thick¬ 
ness, strengthened by steel door frames anchored to 
floor and ceiling. JSTo plaster has been used except in 
toilet rooms, all walls, columns, and ceilings are 
untouched by paint, and aU pipes are exposed. The 
cost per cubic foot, including everything except 
equipment, is 89 cents for the school and 62 cents 
for the hospital, and equipment costs 4 cents for the 
school and Just over 6 cents for the hospital, per 
cubic foot. 

Prop. H. B. FaitthajVX, professor of zoology in the 
Umversity of the Witwatersrand, has published in the 
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Month African Journal (vol 23, p. 595) the address he 
(loliv<M-od 111 1920 at a joint mooting of Sections D anii 
F of the South African Association ha thcj A<lvan('(^- 
ment of Scionco on the question of the Uvxching of 
animal biology m the Transvaal. In the course oi the 
address he says, on ihe autliority of Dr. Skaifo, that 
in the Cape Piovince animal biology is now a itoni- 
pulsory subject m all the seciondary and high schools, 
and that in. 1925 no loss than 2000 cam 1 1 < laics took 
the subject in the junior certificate oxaminatiou In 
this respect the Transvaal apparently lags behind, and 
Prof. Fantham gives m his address reasons why biology 
should be taught in all the liigh schools throughout 
South Africa, and some practical suggestions as to the 
materials that might be used to illustrate the principles 
of the subject, in the Report of the British Associa¬ 
tion m 1921 a statement, drawn up by iiho Zoology 
Organisation Committee, was pubhshotl on the teaching 
of natural history in the schools of Great Britain, in 
which similar reasons wore given for tlio inclusion of 
the subject m all schools and a practical course was 
suggested. There has boon, some imiirovomciit since 
the date of the Edinburgh meeting, but, education 
authorities in Groat Britain am still far behind the 
Cape Province in their aiqireciation of the value of 
animal biology as a school subject. Prof Kant ham's 
suggestions for courses on animal biology indicate the 
wealth of material there is m South Africa for teaching 
purposes and is of interest to zoologists, but tho school 
authorities would probably bo more impressed by a 
shorter and more concise proposal for a course of st-udy. 
It IS obvious that no school could over cover tho ground 
of his list of possible studios, and tho head-masters will 
look to the |>rofessional zoologists for something more 
limited m scope that it would bo jiractical to oairy 
out in the limited time and oipupmont at their disposal. 

Research m secondary^ education in i-ho Ibiitcd 
States is hold to bo of such import.amJo t/O tho na-tion 
that a national cummittei^ has hocn formed for (iic- 
purpose of promoting and guiding it. ''rhe K<Ml(‘ra.l 
Bureau of Bducation, which is roprcserit-inl on Mic. 
committee by its Commissioner, J. »l. digm't, and liy 
E. E. Wxudos, who acts as scKjrotary to tho (amiimttciv 
has recently issued as Bullotiu, 1926, Ni>. 21, an out¬ 
line, sponsored by tho comniiit/oo, of methods of 
research, mtoiided for tho giudanco ot sclioo! prineifiaJs 
and teachers who wish to investigate souk? pliase of 
secondary school work. Tho bulletin jioints out- that, 
helpful and mdisponsablo as is laboratory rosoareh, 
its experiments ai^e usually porformod on solectod, 
groups under conditions which often simulate very 
^imperfectly those of actual school life ; liki^wisc^ that 
much research can bo carried out only in t-ho class¬ 
room. Hence the importance of helping the school 
principal to develop m himself and his t-oaelicrs an 
attitude of scientific research toward i-ho problems 
that confront thorn and to acquire tho roipusite 
techmque for conducting anti reporting luvostigations. 
Chapters on tlio conditions ossonl-ial to scuuiiilie 
research, the qualifications for the research worker, 
and types of research problems, are followed by a 
criticism of the questionnaire metiiod of invosiigation 
m which wholesome warnings are given as to its many 
demerits. A useful outline of desirable procedure to 
be observed in reporting tho investigation and its 
results follows, and there are a descriptive list of 
established research agencies and a bibliography of 
fifty recent publications. So many problems con¬ 
nected with secondary education in Groat Britain 
require immediate attention to-day that this bulletin 
(Government Printing Oilico, Washington, D.G, 
10 cents) should And readers among English secondary 
school principals. 
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Calendar of Discovery and Invention. 

August 15 , 1869 .—^Imperishably associated with 
the name of de Lesseps, the construction of the Suez 
Canal was regarded as one of the greatest works 
undertaken First suggested by de Lesseps ni 1854, 
work w'as commenced in 1858, and on Aug. 15, 
1869, the waters of the Mediterranean mmgled with 
those of the Red Sea Wlien de Lesseps died, 
Enguieeying referred to the canal as bemg ‘Mar 
more truly the woik of LessejDS than was the railway 
of Stephenson, the steam engine of Watt, and the 
spimiing machme of Hargreaves.” 

August 16 , 1822 .—The discovery of thermo¬ 

electricity was first made knovui by Thomas Seebeck 
(1770-1831) on Aug. 16, 1822 Seebeck’s early ex¬ 
periments were made with cojiper and antmiony and 
then extended to other pairs of metals. 

August 16 , 1814 .—Brewster, while on a trip to 
Pans, recorded in his diary on Aug. 16, 1814, a visit 
to the Institute, where the business included a report 
by Poisson, a proposal by Legendre, and a long 
paper on iodine by Gay-Lussac. Of some of the 
famous men of science present he left mterestmg 
notes, describmg Legendre as a very taU and very 
thin man, with an expressive and intelligent coun¬ 
tenance, white powdered hair, tied and curled above 
the ears”; Poisson as ''a young and active little 
man, vnth a sweet and expressive countenance ” ; 
Delambre as '‘a little, oldish man, very yellow; a 
little marked with the small-pox ” ; Monge as 

below the middle size, stoops, has a full face, and 
wLite curled hair ” ,* and Lamarck as “a good- 
lookmg old man, mth a light coat and an embroidered 
waistcoat, little and rather crooked.” 

August 17 , 1807 .—Fulton’s famous CUrynont —^the 
first regular passenger steamboat m the world— 
made her trial trip on the Hudson on Monday, Aug. 
17, 1807. Fulton’s own statement ran: “I left New 
York on Monday at 1 o’clock and arrived at Clermont, 
the seat of Chancellor Livingston, at 1 o’clock on 
Tuesday ; time 24 hours ; distance 110 miles. On 
Wednesday I dejDai’ted from the Chancellor’s at 9 
m the morning and arrived at Albany at 5 in the 
afternoon ; distance 40 miles ; time 8 hours ; the 
sum of this is 150 miles in 32 hours—equal nearly 5 
miles an hour.” 

August 18 , 1854 .—^To Charles Bourseul (1829-1912), 
a French postal employee, we owe one of the first 
suggestions for a telephone. In an article m Illustra¬ 
tion, Aug. 18, 1854, he suggested usmg \nbratmg 
plates to establish and interrupt comiexion with an 
electric coil which acted S 5 nnpatheticaliy on a second 
vibratmg plate. 

August 19 , 1868 .—During the total solar echpse of 
Aug. 18, 1868, Janssen, ‘‘inspired by the beauty and 
brmiancy of the variously tmted prominence-lines 
revealed to him by his spectroscope, exclaimed to 
those about him, ‘ Je verrai ces hgnes-la en dehors 
des eclipses.’ ” On the following morning he carried 
into execution the plan which formed itseK m his 
mind while the phenomenon which suggested it was 
still before his eyes, and, says Miss Agnes Gierke, 
“ During the whole of that day [Le, Aug. 19], and 
many subsequent ones, he enjoyed, as he said, the 
advantage of a prolonged eclipse.” 

August 20 ,- 1841 .—^In the study of physiological 
chemistry none did more important work than 
Liebig m Germany and Dumas and Boussmgault in 
France. Liebig’s report to the British Association 
on animal chemistry was made in 1842, while another 
important contribution was the lecture of Dumas 
and Boussingault, “ Statique Chimique des filtres 
Organises,” delivered on Aug. 20, 1841. E. C. S. 
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Societies and Academies. 

London. 

Geological Society, June 15 —J E Richey : The 
structural relations of the Mourne granites (Ireland). 
The Moume Mountauis are some 13 miles long by 
about 5 miles wide, and mclude many peaks of more 
than 2000 feet in height The granite-massif of m- 
ferred Tertiary age is mtruded uito Silurian shales, and 
truncates a north-westerly basic dyke-swarm The 
massif consists of at least four distmct mtrusions, 
composed of different granite varieties. The Western 
Granite extends outwards on all sides below a slightly 
domed roof of shales, cappings of which rest upon 
the granite. The Eastern Gramtes are deeply eroded 
enough to show bounding walls as well as roofs. 
Floors are nowhere seen These Eastern Granites 
are arranged one withm the other, with a marked 
excentricity towards one side. The outermost granite 
is the oldest, the innermost the youngest. Features 
observed by Traill are that granite-margins transgress 
the beddmg of the Silurian shales, and that the 
direction of the dip of the shales is unaffected by the 
intrusion oi the granites. The absence of xenoliths, 
except at actual margins, and the plane surfaces of 
contacts, axe other noteworthy features. The spaces 
occupied by the various gramtes have been provided 
by subterranean cauldron-subsidence of the pre- 
existmg rocks The intrusion of the Eastern Granites 
successively one withm the other may be then 
explained by assuming renewed subsidence of the 
first-subsided block.—W. F. Whittard : The strati¬ 
graphy of the Valentian rocks of Shropshire : the 
mam outcrop. It is the first of these that is described 
in this paper. The tlireefold classification of Salter 
and Aveime has been adopted, but their nomenclature 
has been modified : the rocks are subdivided as 
follows : (3) Purple shales; ( 2 ) Pentamerus beds ; 
( 1 ) Arenaceous beds. The Arenaceous beds extend 
from near Carduigton north-eastwards to the Wreldn, 
and consist essentially of conglomerates, grits, and 
sandstones. Evidence is given for a southerly 
derivation of the pebbles comprising these beds, and 
a north-easterly longshore drift is postulated. The 
Purple shales consist almost entirely of 
maroon, or green mudstones or shales ; shelly hme- 
stones and calcareous sandstones occur irrespective 
of horizon. The Yaleiitian rocks are displaced by a 
series of dip-faults, but no folding, other than that 
caused by slip, has been detected. The Valentian 
rocks of the main outcrop seem to have been deposited 
in partly isolated or protected waters. The few 
graptolites so far obtained show that only Upper 
Valentian rocks are exposed. 

Cambeidge. 

Philosophical Society, July 25.—C. E Wynn- 
Williams • A valve amplifier for ionisation currents. 
A method of usmg a valve for ampHfymg ionisation 
currents 100,000 tunes is described, which avoids the 
instabilities usually associated with such apparatus. 
Used in conjunction with a galvanometer of sensitivity 
200 mm. per microampere, the system behaves m a 
similar manner to a low capacitor quadrant electro¬ 
meter of sensitivity 6350 mm. per volt, shimted by a 
leak of 360 megohms, the valve of fcbe latter bemg 
shghtly greater for negative currents than for positive. 
—C. F. Sharman • A differential retarding potential 
method for the study of the energy distribution of 
slow electronic emissions. A discussion, given m a 
previous paper (Proc, Oainb. PML Soc,, Pt. 5, voL 23, 
p 523), of the respective merits of the magnetic 
spectrum and of the ordinary retarding potential 
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metliorl for the investigation of elechroii cner^;^" dis¬ 
tributions IS here elaborated, and the ddUcuItios 
peculiar to the low eneigy region (from zero to 20 volt'S) 
are pointed out. Kesults of the ap])l]cation of the 
method to the secondary electrons excited m a co])per 
siirtace by primary elect roii beams of energies trom 
200 volts to 800 volts are described —W, L. Webster 
The Hall effect m single crystals of iron. Experiments 
wei‘e made to detciinnie whether tJie Hail effect varied 
with the rlirection in the crystal for which it was 
nieabiired. The Hall potential was measured lu four 
thin plates cut trom single crystals, with cpiite different 
orientations For all ot them, the Hall coefficient v as 
the same within the limit of experimental error, having 
a value -0 97 >'10'^—L H. Thomas The ]irodue- 
tioii of dial act eristic X-rays by electronic im])act 
Two corrections are made to Kosseland's formula tor 
the variation of tlie intensity of characteristic X-rays 
V ith the enejgy of the exciting electrons The velocity 
111 Its orbit of the electron knocked out ol the atom 
and the increased velocity ol the impinging electron 
are taken into account. The tormulye are eonpiared 
vith Wooten's experimental results for the lino 
of molybdenum.— F. P. White : Snnpiexes and other 
configurations upon a rational normal curve —R. W. 
Ditchburn : Xotes on speetro-photometry 

Pabis. 

Academy of Sciences, July 4 —Hadamard * The 
shuffling ot cards.—H. Deslandres : The law of dis¬ 
tribution of magnetic storms and of their elements 
Consequences regarding the constitution of the sum— 
J. Costantin ; An attempt at a theory of the aliitude- 
eure (plants).—Paul Sabatier • Tiie inversion of the 
role of catalysts,—Riquier : The integration oi the 
partial differential equation of the second order linear 
in /•, s, f, in the case wiiere the coefficients ot the three 
differentials depend only on tlie vaiuibles .r, if —Jul(‘s 
Andrade : The maximum of isoehronxsm realisabh^ 
to-day by elaHic regulating oigans. — d. Lebel • 
Analytical functions and the deformation ot tb(' para¬ 
boloid of revolution.—Octav Onicescu . The rc’ipre- 
sentatioii of a function on an ensemble of saturation 
of dimension zero—^A. Veronnet : The impossibility 
of a Pomsot movement for an isolated heterogeneous 
fluid mass —-Andre Planiol • The production of shocks 
in the heads of connecting rods —P. Fatou . Periodic 
orbits—Jean Mascart • Observation of the partial 
eclipse of the smi of Jmie 29, 1927, at the Lyons 
Obseiwatory.—Y. Nechvile : The frequency of the 
apparent movements of stars —Fernand Baldet: The 
nucleus of the Pons - Wiimecke cornet (1927c).— 

B. J. Struik and Xorbert Wiener : The relativist 
theory of quanta —Nageotte: The elementary plates 
of myeime in the presence of water.—J. CayrH : The 
contact metal—cuprous sulphide.—^Thaclee Peczalski: 
Theory of the sub-electrons.— Mslx Morand : The 
distribution of the electric field in the dark space.— 

C. Bouhet: Tlie application of the general method 
of Ghaimiont to the measurement of the elliptical 
polarisation produced by reflection at the surface of 
iiC|iiids.—Tsukamoto: The transparency of fused 
silica for ultra-violet radiations. The absorption of 
ultra-violet rays of short wave-length by fused sihca 
appears to be variable from one specimen to another, 
a ^difference probably due to impurities. But even 
with the purest material used, prepared by fusing 
clear quartz, the absorption is still stronger than with 
crystallised quartz.—Bovis : The absorption spectnmr 
of bromine m solution. The band 0*414g aj^pears 
in the absorption spectrum of bromine in all states, 
gas,^ liquid, and in solution, but the ultra-violet band 
0-260y IS only given by bromme m solution. —H. 
Volkringer; The contmiious spectrum and band- 
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s])ectrum of meremy—Jean Thibaud : Th<‘ spectro- 
grajilue f'oimi^xiou of the domain ot the X-mys with 
the uUra-violei by the aid of rul(‘(! gratina-, -l\rarj«> 
A (ia Silva ThcMleformaiion of the/ (uirvc 

in ])uu‘ argon hy the addition of oKwa^ n The 
experimental relations ionnd bet.wiK'u voltage and 
saturation CLirii'ni of pure argon and adnuxluri's vith 
ox.\gen aro given graplueally. ~--A Tian . Eipu- 
libijum in a g«iseous pliaso between aiad am! base: 
tho volatility product.- Amand Valeur and Paul 
Galliot Tlie oxidation of cacodyl oxaica The 
gradual oxidation of cacodyl oxide hy nuuns of 
oxygen gas gives cacodyhc acid as the mam product 
together witli irnnethylarsine, mononadliyLirhUio 
oxide, and arsenions acid. ~ Shioldvor Grundt: 

The estimation oi lead as cya,nid(‘ Herz and Xeu- 
kirch have' projiosod to ('stimate h'ad as lhi‘ (‘vamde 
by precipitation with potassium evanide. A repeti¬ 
tion ol these txjX'rimr^nts showia! tJiat- lead cyanide 
IS not. foiined nndiT tfiese conditions : the' precipitate 
weiglied is a lead basic carbonate, wlncli happiais to 
contain tho same {xa’i'entagi' oi liMd as PhltX"^)^.— 
F. Blondel . Tho red oaiihs and tin' phenunKsai of 
alteration of ro(‘ks m Fiench lndo-(hjn<i --A. 
Loubiere The coal iloi'a of the Albi lia-sm ffdio 
plants found aie intermediate hi'twocm 1h(‘ Steplnimaa 
and the Westphalian, and riqui'si'iit. a Imcd not 
liitlicrto reeogniseil in Prancix — Mile II. Popovici: 
Some remarks on tho elaioplasts of tiu' Hepatics.'-— 
J. Chaze : The appearance and localisation ol mcotmo 
in tho young tobacin) plant. No trace oi lucotiuo 
can be found in the soetl, hut. tho alkaloid a^ipi^ars m 
tho first stages ol germination In sei‘dlings 3 mm. 
long, lueotine is visible a lit.tlo abova^ th(‘ growing 
point of t.lio root, m thi‘ absorbent, hairs It. exists 
a,Iso, ])ut in smalUa* quantity, m thi" cot.yledons,— 

D. Chouchak ; The antagonism het.wi'on < nltivatod 
plants ami t.ho haidta’ia, of the soil in (lieir mineral 
nutrition.--(toorgi^s Tiulfaut and N. Bczssonotf ; Tin' 
mcasunaiuMit of the assnnilahihty of various phos¬ 
phates hy tlK'ir aet.ion on the bactiaial lixation of 
nitrogen. Fluoridt's do not interh're with tho 
biologi<*al fixation <if mt.rogmu and may oven (‘xi'naso 
a lavourablo aot.ion. non“a.ssnni!a,bihty ot the 

natural phosphates is due to thin* insohihility and 
not to a toxic action of ('almiun tluoride Daniel 
Auger . Tho electrical riuid.ion of plant- cihs t.o 
polarisation—J. Dadlez : hU'scMiridi on th(‘ ]u*o- 
duction of ozone m tho air by ultra-violet, rays, -C. 
Levaditi and J. Longinesco * Tho rola-tions fxdwi'en 
the s[)irilhcidal and trypanoiadal aidivily ol tlie 
elements and thoir oloctrocheinical olassifiinfion. 

KoMn. 

Royal National Academy of the Lmcei, IMay I.-—' 
E Cartan • The geodetic deviation and (‘(‘rt am allied 
notions.—P. Burgatti: Tho causes of the luminosity 
ot falling stars This phenomenon appi^ars to bo 
mainly of electrical, and not of thermal, (diaraoter.— 
Giorgio Abetti: Activity and height of th(‘ solar 
chromosphore m 192G.—H Nasini and (h Porlezza : 
Determination of tho concent.ration of act.ive hydrogen 
ions m Italian mineral waters. The (loioVimetric 
method offers advantages m the determination of the 
hydrogen ion concentration of nunoral waiters and 
yields constant results The pH value a]q)ears to 
be of little value in investigating the solutions repre- 
sentmg the various stages of the extraction of boric 
acid at Lardai’ello.—S. Franchi: Emile Argand’s 
covered fault of Mon to Rosa ami the penno-triassic 
anticline Aecegho-Col Longet in the Houth<n'n (httian 
Alps—Zambomni and V* Caglioti: Double 
sulphates of rare earth and alkali metals (ix.). Sul¬ 
phates of neodymium and rubidium. Study of a 
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portion of the sybtem Xd 2 (S 04 )^ -Rb^SOj over 

the 25"^ isotherm mdicates the existence of the com¬ 
pound ]!Srd 2 (SOi) 3 , Rb 2 kS 04 , BH^O, which is pertectly 
isomorphous with the analogous double salts akeadj 
examined and, like these, exhibitr^ t\’pical faces 
replaced by vicinal faces The eiystailographic con¬ 
stants aie a ,b c—0 3015 1 0*1)21, 40' — 

L. Cambi and L Szego Spectrograpiiic study of 
complex iron cyanides (i ). The absorption spectra 
of the fempentaeyanides and of certain ferropenta- 
cyanides reveal maiked divergences in the mani¬ 
festations of the affinity m complex ions, notwith¬ 
standing the iormal analogies based on tlie co- 
ordmatioii theory.—S Baglioni . Investigations on 
human phttsiolog;^’' at the Central Military School of 
Physical Education,—G. Ascoli Diiiehlet’s problem 
in spilieiical and hypersplierical fields.—E. Pini 
Inve^tlaatlon ot the primitive fimetioiis by fmictions 
of seveial \ariables—J Dubourdieu: Cartesian 
co-ordinates along a curve—C. Poll: The jumcpdes 
of analytical mechanics —F Sbrana . The spherical 
vortical motion of an incompressible fluid.—B 
Finzi • Energetic interpretation of a noteworthy 
exception to Kutta-Joiikowski's theorem.—Ch Armei- 
lini-Conti : Comparison of the colorimetric cata- 
lo^gues of Hagen, Sestini, Ostiioff, and Ivinger — 
Eredia . Variation of the wmd velocity from the 
ground to a height ot 4000 metres, accoidmg to 
soimdings earned out at Vigna di Valle (Home).— 
H. Carrara ; A new type ot X-ray reflection — 
Carrelh • Paramagnetic double lerTaction—L Mazza 
The jiioducts formed dining the working of lead 
accumulators In eonj unction with the results 
already olDtamed, those now furnished by investigation 
of the negative plates of lead accumulators confiiin 
Gladstone and Tribe's double sulpliation theory, and 
show that the other chemical theories are totally or 
]>artially invalid. The active substance constitutmg 
the charged positive electrode is composed of leacl 
dioxide identical m crystalline structure with that 
obtamed by chemical means, the almost black colour 
resulting from prolonged overcharging depending 
solely on the increased dimensions ot the crystalline 
particles. The spongy lead forming the charged 
negative electrode has the crystalline structure of 
massive lead and is not an allotropic modifleation. 
Discharge of the accumulator leads to the formation, 
on both electrodes, of a product identifiable by its 
crystalline structure with lead sulphate, but probably 
of colloidal dimensions; this is mixed vuth con¬ 
siderable proportions of lead dioxide and lead resi3ee- 
tively.—U. D'Ancona : Influence of the concentration 
on the loss in weight of young eels fasting ui sodiiun 
chloride solutions.—Peghon and M. Sacchetti: 
The Peronospoia of lilac (Flujtophtlioia Syringce^ 
Kiebalin).—R. Savelli How a semi-mutant is 
resolved.—S. Campanile; Investigations on the 
seasonal variations of inorganic nitrogen compounds 
existing in the Lake of Castelgandolfo. Owing to 
the development of a rich plankton vegetation the 
j)ro]iortion of nitrates m this lake dining the warm 
•weather is less near the shores than in the central 
parts. The fall of meteoric w^ater also has a bearing 
on this phenomenon, which is contrary to what is 
usually observed.—^D. Cattaneo : Uitramicroscopic 
investigations on the crystalline lens (ii.). Modifica¬ 
tions of the uitramicroscopic structure by the action 
of salts, alkalis, and acids. 

Geneva. 

Physics and Natural History Society of Geneva, 
June 2.—W- H. Schopfer. Researches on the sexuality 
of the heterothallic Miicorinece. ^Studying the hetero- 
thallic species Miicor hemails, the sexual physiological 
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dunoipliism of this species is confiimed. The toxic 
effect of copper sulphate is different on the two sexes 
—A Borloz • A ciitical study of the methods of aiial\^sis 
of antipyiiu aivl jiyiamidon. After an examination ot 
the known methods, the author recommends for the 
analvsis ot a mixture of these two substances the 
method of Pegiiiiei-Lemaii'e, but avoiduig the neutral¬ 
isation by hydrochloric acid and metliyi orange before 
the preci]>itation with picric acid.—E Briner and Ch. 
Boissonnas : The energy yield ot the formation of 
, ozone by the silent rh-'Cliarae In laboratoiy re¬ 
searches, the power absoibed m the ozoniser has been 
too otten roiitiised with the product ot the voltage 
by the current. The true yields are up to ten times 
greater than those hitheito calculated, and their re¬ 
lations with the pressure are diffeient —L. A. 
Deshusses , A eorrection of the Avery-Beaiis method 
(the estimation of arsenic in Schweiiifuitli aieen). 
The companion of the results of this method with 
tlio^e of the graiimetric method or by distillation of 
arsenic trichloride in the presence of methyl alcohol 
has proved that the A very-Beans method has a 
systematic plus enor —P. Wenger and M. Gysin . 
The es^tiination of caiboii dioxitle in lunestones. The 
limestone is attacked by a boiling solution of sulphuric 
acid (approximately 5 per cent.) and the carbon 
dioxide IS fixed by caustic potash. Unlike liydro- 
chloiic acid, the sulphiuic acid is not earned over 
into the j)otasli tube because its vapour pressure is 
too small. 

Sydney. 

Royal Society of New South Wales, May 4.—W. G. 
Woolnough (Presidential address). The general 
chemical prmciples invohTcl m the weathering of 
rocks during the last stages of highly perfect pene- 
lilanation are discussed, and it is shown that, if the 
rainfall of the region is markedly seasonal in distribu¬ 
tion, the conditions favour the production of : (1) A 
very deep zone of completely leached rock, consisting 
essentially of kaolin and silica, (2) a sub-surface 
deposit tj’^Dically concretionary in structure of amor¬ 
phous silica, alimiina, and iron oxide. All the alkalis 
and alkaline earths are completely removed in solution. 
An attempt is made to prove that the very wide¬ 
spread ‘lateritie’ and siliceoub crusts so ubicpiitous 
over western and northern Australia, aie parts of a 
single chemically-formed depoMt, produced under the 
conditions x^^'^GiIated in the first xiart Such crusts 
have been referred to a numbei of different geological 
formations, ami endless confusion has resulted. It is 
believed that 'Desert Sandstone,' 'Laterite,' 'Upland 
Miocene,’ and other formations in different States may 
be brought mto harmony wuth one another. For the 
formation thus pioduced the name of " Duricrust ’ is 
suggested. Reasons are adduced for assigning the 
Miocene age to the structure. The ' Duncriist' is of 
economic importance as it juehis precious 0|3al, fire¬ 
clays, road metals, water sux>plies in and regions, and 
|iossibly bauxites of economic value. Its surface is 
mostly extremely barren, and its destruction lias 
given rise to the great stony jilains (gibber |)lams) so 
wudeljr developed in the interior of the continent. 
Remnants of it give rise to the ' tent hills ’ and ' table 
hiUs ’ so characteristic of Central Australia 

Vienna. 

Academy of Sciences, June 17.—D. R. R Burt: 
The ability of various regions in the body of Pehnato- 
hydra oligactis to form head or foot; determination 
of the totipotent region. Tissue rings were trans¬ 
planted from one part of the hydra and grafted on to 
the head or foot region of another specimen.— W. M 
Diener ; Neiv observations on the geological distribu- 
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tion of fossil calcareous algse —A. Hintrmger: The 
separation of seeds from the placenta and from the 
pericarp respectively.—E Biel. Climatography of the 
former Austrian littoral —^A. Kalian and E. Goitem : 
Hydrochloride formation m glycerine and glycol and 
the esterification of the mon-oxy- and of the 2, 5- and 
2, 6-di-oxy-benzoic acid as well as of x^henyl-acetic 
acid.—Schumann • On vectorial adjustment of 
closed geodetic figures m the plane m the case of 
arbitrary weights for distances and directions.—A. 
Pongratz • Researches on x^erylene and its derivatives. 
—^A Zmke, G Gorbach, and 0 Schimka : Researches 
on perylene and its derivatives —O. Dischendorfer : 
On o-nh-ro-benzal-di-/:i-naphthol.—x4. Birula* Scorpions 
of the Anglo-Egyxitian Sudan 

dime 30—E." Chwalla The stability of girder 
struts.—^E. Feigl and M. Furth : The comjiounds of 
nickel with o-phenylene-diamine and 1,3, 4-toluylene- 
diamine.—L. Schmid and E. Ludwig * Two stearine- 
like substances in Asclepias synaca identical witli a- 
and /3-am\mn —K. Przibram : Further experiments 
on the coloration of compressed salts. Many salts 
sold as chemically pure give pressure colours —A. 
KiesUnger . Glacial lakes in Eastern Carmthia. The 
characteristics of such lakes are level terraces mostly 
of lake sand.—A. Kieslinger : Prelimmary report on 
tectonics of middle Carmthia.—L. Kober : Geology 
of the Horthern Apenmnes and the adjacent Alps. 
—^A. Winkler: The tertiary basm of south-west 
Styria in the older Miocene —0. Richter : Sodium, 
a necessary nutritive element for a marine micro- 
aerophil luminous bacterium. 


Official Publications Received. 


British. 

Aeionautical Reseaicli Cominittee R<"ports and Memoranda No 
1053 (E 21) Torsional Vibration in Eiigines Eftects of titting a 
Dampei, a Flywheel, or a Cra^k^haft-dr^\en Suporehaiger. By B 0. 
Caitei (B 4 Engines 57 and a, b and c —T. 2227 and a, b and c ) 
Pp 37-flO plates Is' [hi. net No 1082 (Ae. 261). The Prossiues 
round a Cylinder rotating m an An Current By Dr A Thom (A 3 t 
Autogyros, Helicopters and Rotois, 1 —T. 2347.) Pp. 12+8 plates 
M net (London . H M. Stationery Oflice ) 

City and Guilds of London Institute Report of the Council to the 
Members of tlie Institute, 1927. Pp lvi+85. (London: (iresliam 
College) ^ 

Foreign 

Shinsae Yobo Tyosakwai HOkoku (Reports of the Impenal Earth¬ 
quake In^esugation Committee.) No 100, Cl Pp. 210+253 plates 
No. 100, 02 Pp 211-401+215 plates No 100, D. Pp 8+303+200 
plates (Tokyo* Department of Education ; 

Journal of the College of Agriculture, Hokkaido Imperial University, 
Sapporo, Japan. Vol 20, Part 1 * Uber die Bntstehung des Corpus 
luteum beini Kanmclien. Von Shiro Kurashige. Pp 47+4 Tafeln. 
(Sapporo.) _ 


Catalogues. 

A Catalogue of Hare and Valuable Books (mostly Antiquarian 
^inphlets. Excerpts, Periodicals and Plates on all brancbes of Natuii 
History, with a large proportion of works on Ornithology. (No ' 
New Senes.) Pp. 24.* (Eastbourne: The Naturalist’s Library (A » 
Bateman)) ’’ ^ 

Catalogue of Atlases, Maps, Sea Charts, Road Books, Military Plain 
Early Maps, and Books of Geographical Interest. (Ni 
408 ) Pp. 61+6 plates (London . Francis Bd'wards.) 


Diary of Societies. 

SATURDAY^ August 20 

North of England Institute of Mining and Mechanical Engineers 
at 2.30 —Annual Meeting ’ 


AuiniA 24.—At 9 30 A M —S J Denyei Virulence Tests m the Iilentilica- 
tion of B. niphthoKc 

A Saundcis , Diversions of an Overseas Laboiatoiy Assistant. 

J McLean. Raie Ficcal Organisms wlucli simulate Pathogens* 

Anqn^t 25 —At 9 JIO A M.—F Lei'son The Pti'paiation ot I’lague Vaccine 

S Linfoot Laboiatoiy Woik m a Hpa Hospital 

E Sieelo, J McLean, and othois Discussion on Laboratory 
Economics. 

E C Haddon . The Dim ct Reaction 

8. J Denyci Dilliculties encountered in the Diflorentiation of 
Paiatyphosus A, B, and C 

H Gooding . On Mounting Pi ail Museum Rpocimcns on Wa\ Plates. 

V C Not hold Tissue Cultivation Tecbnupic 

Aui/ubi 2G —At 9.30 a m —Demonstrations of B\hibits 

Empire Mining and Metallurgioal (kiNGiiuss 

Monti eiil Meefniq^, Auqust 22 and 23—Sir Thomas Holland Proposed 
Review of the Mineral Resuuices of the Empire—G. M Came and 
C S Pa.scoe Magnesia Refractones foi SIecd Furnaces—A Staiislield* 
Smelting Titanifeioms lion Ores —W A Tooliey Portland Cimient 
in Cdimila —Mining and Metalluigical Practice m Australia —Health 
Safety Pioblems 

Toronto Mi'etinqh, Auqust 25 and 2b —C Oohiison Winning and Relmmg 
ofPiocioiis Metals trom Siidbuiy Ores —R 0 Stanley Nickel, Past 
and Present—A. A Cole The Silvei Mining Industry ol Canada — 
J G Morrow The Cascade Method ot Pouring Steel —A Mavio* 
gordato and II Pirow Deep Level Mining and High Tempoiaturos. 

Witnnpeq Meetinq, i^eptnrtlm 3—G B Cole The Ih'velopment ot Gold' 
Mining m Canada—W A (Quince Methods ol Eliminating Barren 
Rock Irom Ore at the Sub-Nigel Mine —C R Davis, J L Willey, and 
S E, T. Ewing Notes on the Opeiation of the Reduction Plant at 
West Springs, Ltd—E J Laschingoi A New Form of Au Meter and 
the Measurement of Coinpiessed Air 

Vancouver ^feetinq, Sepiunher li —C P Browning Canadian Coppei and 
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Safety in Mines.^ 

T is satisfactory to note from the Eifth Annual 
, Report of the Safety in i^Iines Research Board, 

! just issued, that researches of an important char- 
[ acter are heing actively pursued, and especially 
i that the Board appears to be taking a wider view 
! of its duties than was at one time the case. It 
has been pointed out more than once that the 
tendency of the Research Board was to trust too 
imphcitly to laboratory investigations, and that 
as an almost necessary consequence many of the 
researches were confined to chemical or physico¬ 
chemical problems. What is particularly needed 
to-day is mvestigation of mechanical problems. 
These are of such a nature that their proper 
mvestigation can be carried out only in the pit, 
and laboratory work can do little more than give 
an mdication of the direction in which the researches 
would need to be prosecuted. 

The most fertile cause of undergromid accidents 
is still, as it has been for many years, that occa¬ 
sioned by falls of ground. an investigation, 
sufficiently complete and searching to enable 
suitable remedies to be suggested, is necessarily 
a lengthy and wearisome one, and one which can 
only be carried out underground. It is, therefore, 
gratifying to observe that investigations of this 
type are being actively pursued. The results 
obtained by the d 3 mamometer-prop, the object 
of which is to measure the actual roof pressures 
experienced in the mine, will be looked forward 
to with great interest, though every experienced 
mnier knows that it is not the amount of pressure 
' only which matters ; a roof which weighs heavily, 
but can be so controlled as to take advantage of 
that very weighting for the purposes of coal getting, 
is likely to be a source of much less danger than 
the roof which presses less heaTuly, but is apt to 
break up vfithout warning. 

Among the reports of results of investigations 
issued during the course of the year was an exceed¬ 
ingly valuable one on the East Mdland Coalfield, in 
which the results obtamed by steel props were 
recorded and their more general adoption, at any 
rate on an experimental scale, was advocated. 
Such props are attractmg considerable attention, 
and it is to be hoped that the Safety in Mines 
Research Board will continue to investigate the 
respective advantages and drawbacks of the 
different types of props which are being put on 

^ Mines Department. TifUi Annual Report of the Safety in Mines 
Research Board, mcludmg: a Report of Matters dealt with by the Health 
Advisory Committee, 1926. Pp- 55. (London • H.M. Stationery Offtce.) 
. 9d!. net 
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the market. It may be noted that the Board 
has had tests carried out on quartered props, 
which show that these props are as strong as 
round props of the same sectional area. It may 
be doubted whether it was worth while carrying 
out these tests, seeing that the subject has been 
fully dealt with in Germany, and the German 
reports show exactly the same conclusion as has 
been reached in Great Britain (see Gluckauf, 1926, 
p 1409). It is, however, some satisfaction to find 
that the results which have been obtained by 
the British and German investigators have led to 
identical conclusions. 

Another subject on which the Safety in Mines 
Eesearch Board is initiating an mvestigation, is 
wire ropes, and this may be described as an 
investigation of fii'st-rate importance. It is true 
that coUiery accidents due to the failure of wire 
ropes are exceedmgly rare, and that they stand 
almost at the opposite end of the scale to that 
which accidents from falls of ground occupy. 
Nevertheless, it may fairly be said that there is 
no article in common everyday use about which 
our ignorance is so profound as is the case with the 
wire rope, and any information concerning wire 
ropes will be eagerly welcomed. No fault can 
be foimd with the objects of the wire rope com¬ 
mittee, namely, to discover means of prolonging 
the life of the rope and of foretelling probabilities 
of failure; but the method which the committee 
proposes to adopt, namely, to examine samples 
cut ofi from the ends of windmg ropes when 
re-capping takes place, is decidedly open to 
objection. 

Whilst it is a fact that winding ropes very 
rarely fail at the cappings, it is nevertheless 
certain that the end of the rope where it enters 
the capping is liable to much more severe corrosion 
than any other part of the rope ; where ropes are 
capped by running in white metal, local galvanic 
action may be expected, and, in any event, this 
is the point at which acid water, however produced, 
is most liable to accumulate. On the other hand, 
the end of the rope is never exposed to bending 
stresses, which afiect every other portion of the 
rope as it passes over the pit-head pulleys and round 
the winding drum. These stresses, with the con¬ 
sequent alternation of stress, are bound to have a 
jnore or less injurious effect upon the rope, and 
this effect will he entirely missed by investigations 
confined to the end of the winding rope. There 
is no doubt that winding and haulage ropes con¬ 
stitute a vast field for investigation, and it is 
l^hly satisfactory to learn that a systematic 
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attack upon these problems has now been com¬ 
menced. 

Among other researches of importance is one 
upon the improvement of the lighting efficiency 
of safety lamps, both electric and flame lamps.,^^ 
and the report certainly suggests that a very 
considerable measure of success has already been 
attained. The publication of the full account 
of this work will he looked forward to with much 
interest. Eesearches upon coal dust and firedamp 
explosions and upon mining explosives are, of 
course, being steadily continued. Naturally, tins 
aspect of the work is very closely connected with 
operations at the Buxton Eesearch Station,'the 
official opening of winch took place only a few 
weeks ago. There is no doubt that the geo- ^ 
graphical position of this station is an immense 
improvement upon Eskmeals, and the experience 
gained by the latter station will no doubt have 
been fully utilised in the design of the new station, 
so that this may be fully equal to all the work 
required of it, both as a testmg station and as a 
research station. 

Important results may be expected from the 
electrical researches in progress, the ultimate 
object of which is to obtain electrical appliances 
which shall be absolutely safe for usenn under¬ 
ground work even in fiery pits. Other subjects 
which are briefly dealt with in this report are 
researches on the spontaneous combustion of coal 
and the investigation of certain defects in mine 
rescue apparatus, which have been found in 
practice to cause inconvenience; the report 
indicates that remedies for these defects will in 
all probability be forthcoming as the result of 
these researches. There is a brief reference to 
the constitution and the work done by the Health 
Advisory Committee, which has now been brought 
into closer relationship with the Safety in Mines 
Eesearch Board by the appointment of Sir Edward * 
Troup as chairman of both. 

The report contains two interesting appendices, 
one being a programme of the researches of the 
Board which are either in progress or under 
consideration, and the second a report on the 
co-operative researches that are being carried on 
, jointly by ,the United States Bureau of Mines 
and the Safety in Mines Eesearch Board. It is 
sincerely to he hoped that this scheme of co- _ 
operation will be further extended until it embraces 
all the researches carried on in all the coal-mining 
countries of the world upon objects identical with 
those of the British Safety in Mines Eesearch 
Board. 
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Forestry in India, 

The Forests of India By Prof. E. P. St ebbing. 
In 3 vols. YoL 3 : The Progress of Conservancy 
and the Development of Pesearch in Forestry, 
1901-1925; including Brief Eeviews of the 
Progress of Conservancy m the several Presi¬ 
dencies and Provinces between 1871-1900. Pp. 
xix-f705-122 plates. (London* John Lane, 
The Bodley Head, Ltd., 1926 ) 42^. net. 

HE third and final volume of “ The Forests of 
India is divided into two parts, the first of 
which deals with the period 1871-1900. and con¬ 
tains brief descriptions of the main features which 
afiected progress in forestry m the different pro¬ 
vinces. The period covered by this section of the 
book corresponds more or less to a defimte stage 
in the development of Indian forestry It is the 
period of reservation and demarcation of an area 
to be permanently mamtained under forest 

In reading Part 1 of this volume it is important 
to realise that India is not homogeneous. Apart 
from differences in geographical, topographical, 
and chmatic conditions, which result in different 
forest types and therefore different forest values, 
the provinces themselves were in varying stages 
of development and had different histones. 
Different forms of land tenure existed, and the 
people differed in local customs and methods of 
cultivation. Prof Stebbtng devotes a separate 
chapter to each province and gives us an outlme of 
the difficulties to be overcome. 

In all countries the history of progress in forestry 
is the history of the education of the people, and in 
India a second factor existed, the need for educating 
the civil authorities. All through we find instances 
where the latter w’ere antagonistic, or at least 
iinsjmipathetic, to the Forest Department, and 
although this may appear to be an unusual feature, 
it has its explanation in what is described as a 
supersensitiveness on the part of the civil authori¬ 
ties on the question of the rights of property ’’ and 
their reluctance to interfere unnecessarily with 
local customs. Examples are quoted where this 
attitude was undoubtedly carried to extremes ; 
but considering the past history of India, this 
feature was largely unavoidable and its delaying 
effect may not have been unduly great. 

The factors which w^ere primarily responsible 
for progress were economics, and examples are to 
be found in most provinces. The visible effects 
of the destruction of forests on the w’^ater supply 
and erosion, the increasmg demand for and the 
diminishing supply of cheap fuel and timber, were 
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the things which finally convinced local govern¬ 
ments of the need for defining a policy with reference 

to forest areas. 

During the thirty years under review, Lidia was 
fortunate in havmg at its disposal the services of 
three very able Inspectors - General, Brandis, 
Sehlich, and Pibbentrop Prof. Stebbmg quotes 
largely from the reports of these officers, particularly 
those of Brandis, whose energy and driving powers 
w*ere amazmg. 

It is impossible to deal with all the aspects of 
the developments which are mentioned m Prof. 
Stebbingh book ; but perhaps the most striking 
fact is the dependence of progress on the close co¬ 
operation between the Chief Forest Officer and the 
local government on one hand, and on the main¬ 
tenance of friendly relations betw’'een the Divisional 
Forest Officer and the local inhabitants on the 
other. Where these two conditions exist, the 
progress of education goes on smoothly and with 
the least delay. 

In other branches of forestry developments were 
also taking place. In Burma, the United Provinces, 
and the hill divisions of the Punjab, forests were 
being worked imder regular ‘ working plans,’ and 
in Ajmer-Merw’ara and the plains of the Punjab 
we find the first attempts to re-afforest areas, 
where the destruction of forests had proceeded too 
far. 

By the end of the last century the progress was 
such that the area under forest compared favour¬ 
ably with that in other countries in Europe and 
elsewhere, the general lines of forest policy had been 
definitely laid down in all provinces, and the forest 
service was firmly estabfished. Part 1 of this 
volume is a striking tribute to the first three 
Inspectors-General. 

In Part 2, Prof St ebbing deals wuth developments 
between 1901 and 1925, and in the opening chapter 
he gives a short review on the administration of 
India during this period. In the following chapter, 
which is devoted to forest administration, he points 
out how sylviculture, working plans, utilisation, and 
research now take precedence over reservation, 
protection, and forest legislation. On p. 262, 
while acknowledging the debt owed to the first 
three German Inspectors-General, he would have 
us believe that the very ra^ud progress in recent 
years dates from the change to Enghsh Inspectors- 
General and, in particular, from the inauguration 
of the Imperial Eesearch Institute in 1906. If 
this is to imply that the formation of a research 
branch is the cause of the rapid development, this 
is an opinion which will not be accepted by many 
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forest officers iii India, and it is preferable to con¬ 
tinue to look upon the progress made as a natural 
evolution governed by economic factors, such as 
the growth of Indian industries and the stimulus 
of the War. 

The figures on p 622 in the chapter on yield and 
revenue for imports of railway sleepers, which 
increased in value from less than Rs30,000 in 
1919 to nearly Rs40,00,000 in 1923, speak for 
themselves. The sanction of the large sum of 
money for the new Research Institute was feasible 
only on account of the economic need for expansion 
in research, particularly m the branch of forest 
economy. We find the same rap d advance in 
other branches, sylviculture, working plans, and 
utihsation, the sphtting-up of territorial charges 
and increases m stafi, due not to forest research 
but to the forests becoming economically more 
important to India. 

The chapter on forest research is of particular 
interest and well Ulustrated by photographs, which 
give some idea of the scale on which the new 
Research Institute is equipped. The author also 
deals with advances in sylviculture, afiorestation, 
fire-protection, working plans, and exploitation, and 
in Chap. xiii. discusses forest education and the 
training of probationers for the Indian Forest 
Services. In this chapter he expresses opinions 
which will not find favour with all, particularly on 
the subject of '' training under subsidised German 
Forest Officers ” and on the value of tours on the 
continent of Europe. 

On the question of Indianisation and the future 
training of Indian probationers, now 75 per cent, 
of the annual recruitment at Dehra Dun, Prof. 
Stebbing appears pessimistic In Chapter xvi., 
on sylviculture, he admits that ''at the present 
day work on as high a plane as anything on the 
continent of Europe is to be seen in India.’' 
He proceeds to qualify this statement by "the 
proviso that these methods have been so far only 
applied to a comparatively small area,” and gives 
it as his opinion that " India is not yet in a position 
to afiord as valuable a training ground as exists in 
Europe, because with few exceptions no Indian 
forest has yet passed through a whole rotation ” 
Some of those who have had experience in teaching 
forestry at Dehra Dun and have also re-visited 
continental forests, will be inclined to think that 
Prof. Stebbing has been too emphatic on this point. 
Whatever views are, however, held on this point, 
it is now the accepted policy of Government to 
train three-quarters of the future probationers in 
India, to be followed by a visit to the continent 
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after three years in a division, and, as is pointed 
out, it rests with those responsible for the selection 
of the right type of probationer and for the control 
of the new training centre, whether the future is 
to be retrogressive or otherwise. 

Prof. Stebbing’s book contains a vast amount of 
information on all aspects of Indian forestry and is 
essentially^ a historical record of a department 
of which India may justly feel proud. It is as a 
history rather than as a critical work that the book 
is of value. 

Little need be said on the arrangement of the 
book or the subject matter The author has had 
to deal with a large subject, covering a period of 
time durmg which conditions were changing very 
rapidly He must have experienced considerable 
difficulty m selecting from the mass of official 
reports and papers those which could most suitably 
be included to illustrate hah a century of forest 
progress. 

Prof. Stebbing is to be congratulated on having 
compiled a history, which gives so many concrete 
facts about one of the departments the activities 
of which are carried on far from the public eye, and 
on the excellent photographs with which the book 
is illustrated. In his preface the author expresses 
the hope that he has been able to show that the 
Indian Service can take rank with some of the 
most organised forest services in Europe, and those 
who read his book will agree that he has achieved 
his object. C. E. Simmons. 

Band Spectra. 

Bulletin of the National Research Council, Vol. 11, 
Part 3. No. 57 : Molecular Spectra in Gases. 
Report of the Committee on Radiation in Gases 
Pp. 358. (Washington, D.C : National Academy 
of Sciences, 1926.) 4 dollars. 

NE of the most formidable obstacles to the 
progi’ess of science at the present day is the 
manner in which it is progressing. The continuous 
increase in the number of research workers and in 
the scope of their investigations cannot bo a source 
of unalloyed satisfaction to the earnest seeker after 
knowledge, who before ever he begins a research 
must delve long and laboriously in the files of 
countless periodicals in order to discover just where 
he should begin. There are abstracts, it is true, 
but they are seldom adequate; in practice one 
finds them chiefly useful in facilitating reference 
to the papers really relevant to one’s purpose. 
From this point of view they are often extremely 
valuable, hut from tune to time in the develop- 
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inent of a subject tlie need becomes urgent of a 
pause to review the results obtained and to con¬ 
solidate the advances made. It is a difficult task, 
demanding much, labour, critical judgment, and 
breadtli of vision. A mere compilation is not 
eiiougli, for m the study and co-ordination of so 
mam^ researches numerous problems are bound to 
arise which call for immediate mvestigation with 
the object of removing discrepancies or establishmg 
generahsations Yet the compiler must exercise a 
nice discrimination in embarkmg on such researches, 
for publication cannot be long delayed if the work 
is to be up-to-date and not imdiily littered with 
'' notes added in proof.” Obviously, then, it is 
not a task to be undertaken hghtly, but on the 
other hand, if well done, it should be of mestimable 
value, not only to the worker in the particular 
region surveyed but also to those in neighbouring 
fields as well 

The time was undoubtedly ripe for such a review 
of band spectra In the last ten years a rich 
harvest of results has been reaped, but scarcely 
garnered, and the phenomena in question are of 
such a complex character that no survey could be 
adequate unless planned on a rather considerable 
scale. For this reason the iNTational Research 
Council did wisely m entrusting the task to a com¬ 
mittee rather than to an individual. In the pre- 
' sent case the consequent loss of homogeneity is cer¬ 
tainly outweighed by the gain in authoritativeness. 
There are five contributors * tw’o of them (Kemble 
and Rage) deal with the theoretical side of the sub¬ 
ject, and the other three (Colby, Buge, and Loomis) 
mainly with the experimental, under the headings 
of infra-red absorption bands, electronic bands, 
the isotope effect, and fluorescent band spectra. 

The second of these sections is by far the largest, 
comprising in fact more than half the book. This 
is natural enough, since bands of the electronic 
type {i e. involving changes of electron configura¬ 
tion) are both the most complex m structure and 
the most accessible to investigation. Prof. Birge’s 
task must have been an exceedingly difficult one, 
particular^ in view’ of the rapid progress which 
has recently been made in the interpretation of 
optical bands, but he would probably be far from 
regretting the undertaking, for the researches 
which presented themselves in the course of the 
work have had some notable results. For example, 
they led him to the recognition of the essential 
similarity between molecular and atomic electron 
transitions, a conclusion of great importance and 
fruitfulness Congratulations are due to him upon 
an extremely valuable piece of work. 
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The other sections also contaui much that is 
interesthig and suggestive. Li the account of 
infra-red absoiqitioii bands (Colby) one would have 
been grateful for a little more information concern¬ 
ing the far infra-red region, so full of difficulty and 
promise. The section on fluorescent band spectra 
(Loomis) deals actually with that of iodine only, 
but the facts described are certainly of sufficient 
interest to justify the allocation of a w'hoie chapter 
to them. It seems to the wwiter that the discussion 
here is not quite so easily followed as could be 
wished, but this may be a merely personal difficulty. 
Chapter v., also by Loomis, is a very useful account 
of the isotope effects occurring hi band spectra. 
Up to the present these observations have served 
mainlj" to confirm band spectrum theory, the 
isotopic constitution of the elements bemg already 
well established, but it is not improbable that they 
ma.j find wider apphcations in the future. 

The final chapter, by Prof. Kemble, is a masterly 
survey of cert am theoretical aspects of the subject. 
The account of Hiind's recent work on bands wnll 
be found particularly valuable, and the section on 
the Zeeman effect also calls for special mention, 
providmg as it does a basis for discussion and 
extension of the rather perplexing results aheady 
obtained in this connexion 

One of the most valuable features of the Report 
is the systematic notation scheme which has been 
used throughout. Progress would be greatly 
facilitated ff this were universally adopted by 
writers on the subject. The volume is admirably 
produced, and misprhits are very few. There is a 
reference to the “ first measurement ” of the MgH 
band A5211 as by Watson and Riidnick (mstead 
of by Fowler), but this may be nothing more than 
a slight ambiguity of construction The biblio¬ 
graphy, whilst professedly incomplete, is very 
extensive, but it is a great pity that no index is 
provided. 


Sex Physiology for the Laity. 

Sex in 2Ian mid Animals, By John R. Baker. 
Pji. XVI + 175 -f 4 plates. (London: George 
Routledge and Sons, Ltd., 1926.) 76*. 6d, net. 

HE need for an inexpensive book on sex 
addressed to the interested layman and 
written by a trained biologist has long been re¬ 
cognised. It is true that there are many popular 
books dealing with this subject, written during 
recent years by sincere enthusiasts whose chief 
claim to authorship wmuld appear to be an ir¬ 
resistible yearning to help their fellow-women; 

Hi 
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but the extent of the ignorance of established i 
biological fact and the easy disregard of scientific 
method exhibited by these authors have forced 
the professional and responsible biologist to accept 
the task of democratising the laiowledge that he 
possesses. Biologj'-, and esx3ecially sex-physiology, 
is the field in which any and every one exercises 
his or her opinions. The chemist or physicist 
can speak of his science without interruption, for 
ill it there still is magic, but let the sex-physiologist 
speak and his voice is at once dronned in violent 
controversy. Impressionistic, anecdotal, micntical 
doctrine, born of desire and supported by in¬ 
sufficient and inexact observation, denies the 
logical inferences of dispassionate experimentation, 
and the people, eager for information and for 
guidance, are led along the road that leads to 
disappomtment and disillusionment, wdiile the eyes 
of many still remain blinded by hope. 

To the general public sex is still, in spite of the 
abundant fruits of the last five-and-twenty years 
of most profitable research, one of the great 
mysteries. It is high time that the layman should 
be told that, though as yet all concerning the 
details of the processes of sex-determination and 
sex-diferentiation is not knoTO, it is the case 
that the salient and significant features of these 
processes are already apprehended. The study 
of the chromosomes and of the internal secretions 
has revealed the precision and the wonder of the 
mechanisms concerned, and the advance in know¬ 
ledge concerning sex has been such that already 
it is possible to control the expression of certain 
of its aspects. It is desirable that this knowledge 
should be placed before the public, v-ffiose lives 
are continually affected in one way or another by 
one or more of the various manifestations of 
sexuahty; it is desirable that there should be 
made available a fair statement of current scientific 
opinion concerning sex; it w'as high time that 
some professional biologist, well equipped for the 
task and with Bj fiair for interpretnig scientific 
terminology into language readily understood by 
the man in the street and the woman in the home, 
should place his services at the disposal of those 
who desire to learn. 

Mr. J. B. Baker, provoked by the manifest need 
for such an exposition, has discussed the facts 
adequately, frankly, and rationally. In his book, 
addressed to students of biology and of medicine, 
the subject matter is well chosen and well arranged 
and the language is simple. It is written especially 
for those who look to others for their creed, 
Amoog the well-sustained conclusions of many 
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authorities are dispersed the personal opinions of 
the author concerning not only the biological but 
also the anthro|)ological, psychological, and socio¬ 
logical aspects of his subject, and it is not always 
easy to distinguish hetuxcii generally accepted 
facts and reasonable but personal point of view 
concerning the possible implication of these facts 
in relation to human affairs The author writes 
with courage and with competence as one willing 
to accept the responsibilities of leadership and as 
one who sees the goal of human endeavour. In 
his praiseworthy attempt to democratise scientific 
knowledge he has deliberately avoided nioticiiloiis 
accuracy and any profound consideration of elabo¬ 
rate detail, and so the real significance of the general 
principles of the subject is not obscured. 

Since his teaching cannot be reconciled with the 
preferences and prejudices of the multitude who 
dedicate their activities to the dissemination of 
their own speculative but attractive theories and 
methods of controUing sox, the author must not 
expect that his teaching will be as widely followed 
as it deserves to be. He has, however, the satis¬ 
faction of having written a book that must be of 
great value to any one who, being eager to hear 
of what is Imown and of what is reasonable, seeks 
to sit at the feet of somebody ^vho himself has 
contributed ciuite notably to our knowledge oL.- 
sex h \ A. K. Crew \ 

A Contribution of Science to Religion. 

Religion in the Malcmg : Lowell Lectures, lO^iL 
By Prof. Alfred North Whitehead. Pj). 160. 
(Cambridge * At the University Press, 1926 , 

65. net. 

N the preface to this volume the author refers 
to the four lectures on religion delivered in 
Kang’s Chapel, Boston, during February 1926, in 
which the train of thought which was applied to 
science in his Lowell Lectures of the previous year 
C' Science and the Modern World ”) is here applied 
to religion. It is stimulating to road this book 
from the pen of one who can speak with such 
authority and experience m the realms of mathe¬ 
matics, science, and philosophy. 

The work is divided into four chapters, the first 
of which, Beligion in History,” begins with the 
definition of religion : the theme developed is that 
religion is solitariness. 

Collective enthusiasms, revivals, institutions, 
churches, rituals, bibles, codes of behaviour, are 
the trappings of rehgion, its passing forms. They 
may be useful, or harmful; they may be authorita- 
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tively ordained, or merely temporary expedients. 

end of religion is beyond all this. . . . 
What should emerge from religion is individual 
worth of character ” 

The emergence of religion is traced and four factors 
are exhibited—^ritual, emotion, behef, rationalisa¬ 
tion. ' The bible is by far the most complete 
account of the commg of rationalism into 
religion A and the effect of travelling and tradmg 
facihties eventually produce a world-consciousness 
The same growth can in essence be traced m India 
and China In the last section of this chapter 
rational religion is described as the wider conscious 
reaction of men to the iimverse in which they find 
themselves Generahty is the salt of religion 
The dogmas of such religions as Christianity and 
Buddhism, especiall}" with regard to the problem 
of evil, form the subject of the second chapter, 
Religion and Dogma ” The contrast is seen in 
Buddhism as a metaphysic generating a rehgion, 
whereas Chnstiamty has always been a rehgion 
seeknig a metaphysic The life of Christ is not an 
exhibition of overruhng power , its glory is for 
those who can discern it and not for the world. 
Its power lies in its absence of force It has the 
decisiveness of a supreme ideal, and that is why 
the history of the world divides at this point of 
time. There are three concepts on which religion 
is founded, namely, that of the value of an uidi- 
vidual for itseK, that of the value of the diverse 
individuals of the world for each other, and lastly, 
that of the value of the objective world. To the 
query of value and the attainment of light, comes 
the answer that religion is world-loyalty. In the 
greatest of all religious dogmas—^What do you 
mean by ‘ God ’ ^—there are three simple render¬ 
ings of this concept. the first that of the eastern 
Asiatic concept of an impersonal order, and then 
the Semitic concept of a definite personal entity, 
and lastly the pantheistic concept. If the modem 
world is to find God, it must find Him through 
love and not through fear ; the author emphasises 
the help of St. John in this direction, rather than 
the God of vengeance. 

The third chapter is metaphysical and leads up 
to God and the moral order: value and the 
purpose of God, body, and mmd. The fact of the 
instability of evil is the moral order in the world. 
The order of the world is no accident; value, 
beauty, zest of life, peace of life, and the mastery 
.of evil are all hound together, and the rehgious 
insight is the grasp of this truth in relation to the 
completed ideal of harmony, which is God. 

Finally, Prof. Whitehead investigates the applica- 
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tion to rehgion of a contrast between ‘ dogmatic' 
and ' empiric ’ Again, the divergence of the two 
trachtions of Buddhism and Christianity is traced, 
with a reference to absolute idealism as a reaction 
for Buddhist metaphysics on the part of Western 
mentahty Meaiiwhiie science had appeared as 
a third organised system of thought, and both 
Christianity and Buddhism, havmg unduly shel¬ 
tered themselves from each other, were unable 
to reveal the requisite fiexibiht}^ of adaptation 
demanded by the rise of science Such men as 
Origen and Erasmus in the Christian Church have, 
at any rate, recogmsed the central importance of 
this adaptability The hook closes with references 
to the nature of God as the complete conceptual 
reahsation of the realm of ideal forms. The 
kingdom of heaven is God God in the world is 
the perpetual vision of the road which leads to the 
deeper realities, God upon Whose wisdom all forms 
of order depend 

It IS certamly to be hoped that Prof White¬ 
head's work will be carefully studied by all who 
mould current theological opmioii H. D A. 


Our Bookshelf. 

Metallurgy of Cast Iron : a Complete Treatise for 
Engineers, Foimdrymen, and Students. By J. E. 
Hurst. (The Speciahsts’ Series ) Pp. xvi-f31i. 
(London: Sir Isaac Pitman and Sons, Ltd , 
1926) Ids net. 

Cast iron has a very limited literature in com¬ 
parison with steel, and it is only lately that any 
considerable attention has been given to its 
scientific study, although isolated workers have 
attempted from time to time to elucidate its com¬ 
plex problems. The author of this little hook has 
an extensive practical experience of the subject, 
and has been responsible for several improvements 
in techmcal practice. He therefore speaks with 
authority on matters conceriimg the foundry. 
Cupola and moulding practice are not dealt with, 
and the book is devoted to the chemical and 
physical characteristics of cast iron in their rela¬ 
tion to its use in the fomidry. The chemistry is 
not always correct, but the errors wiU not mislead 
the practical reader to any serious extent. The 
vexed question of the relations between sulphur 
and manganese deserves more detailed considera¬ 
tion than it receives here, but it is a point on 
which an author scarcely dares to be dogmatic. 

In view of the author’s personal experience, it is 
surprismg that so little is said of castmg in per¬ 
manent moulds, especially by the centrifugal 
process, whilst one also misses a discussion of the 
various methods now adopted, mainly on the 
suggestion of German inventors, for obtaining 
strong and tough irons by heating the mould or by 
using high castmg temperatures, after controlling 
the chemical composition according to definite 
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rules Maurer's ciiagram is open to objection 
because it does not take into account the varying 
thickness of castings, but it is a useful guide, and 
can be modified to give graphical methods of 
calculating compositions viiich have proved to be 
of real use in the foiindr3", so that it should have 
been mentioned The statement concernhig vis¬ 
cosity on p 27o is incorrect, and is based on a 
misunderstanding The work of Wimmer on the 
viscosity of molten cast iron was perhaps pubhshed 
too late for inclusion. C. H. B. 

Die Massanalyse Von Dr J. M Kolthoff. Unter 
i^Iitwirkimg von Dr. H Menzel. Erster Teil : 
Die tJieoretisclien Giundlageii der Massanalyse, 
Pp. xii4-254. (Berlin: Julius Springer, 1927.) 
10 50 gold marks. 

Dr. Kolthofr, of Utrecht, lias undertaken in an 
able manner the task of producing a readable 
volume deahng with the fundamental prmciples of 
volumetric, anatysis from the point of view^ of the 
ionic h}"pothesis and the law of mass action The 
justification of such a work is that by the applica¬ 
tion of these principles new methods of analysis 
may sometimes be deduced by direct rather than 
by empirical reasoning This is particularly true 
of reactions involving neutralisation, precipitation, 
and the formation of complex ions, with which 
the first part of the book cleals. Oxidation pro¬ 
cesses, on the other hand, are more elusive, since 
the range of indicators which will detect a definite 
oxidation - potential is at present somewhat re¬ 
stricted. Attention is dhected to the promising 
results, published by W. M. Clark and others in the 
U S, Public Health Eeports, on the use of indigo- 
sulplionic acids and indophenols. In many cases, 
however, the disturbing influence of catalysts 
or of induced by-reactions has to be taken into 
aecoimt 

Special attention is also devoted to the theory of 
indicators, to titration errors and to adsorption 
phenomena, and a chapter deals with the apphca- 
tion of volumetric analysis to organic chemistry 
The author is mainly concerned with titrations 
requiring indicators, but potentiometric methods 
are briefly described in the last chapter. Tables 
of useful constants form an appendix and there are 
numerous references to modern literature in the 
foot-notes. The German text has been produced in 
collaboration with Dr. Menzel, and a later volume on 
the practical application of the methods is promised 

Kings of the HUtites By Dr. D. G. Hogarth 
(The British Academy : The Schw^eich Lectures, 
1924.) Pp. viii -f 67. (London . Oxford Uni¬ 
versity Press, 1926.) 6s. net. 

Dr. Hogarth has published his Schweich Lectures 
for 1924 practically in the form in which they were 
delivered before the British Academy, his reason 
being that owing to the still imperfectly pubhshed 
state of the results of excavation, the time has not 
yet come for fuller treatment. In this he has been 
wise, for, well argued as are his conclusions, his 
method^ of treatment in lecture form serves to 
emphasise their still extremely tentative character. 
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His kings of the Hittites are iliose of tiie Biblical 
narrative, the rulers of the southern Mittites, to 
whom reference occurs m the (hronicles of the 
historic age as liold(u*s of States to the north of 
Palestine" ill the earlier period of the Jewish 
monarch}^ His purpose lias been to illustrate 
their civilisation and to try to discover their origin 
and racial character 

The evidence upon which Dr Hogarth draw\s is 
that imperfectly published, as aircad}/- stated, from 
the sites of Zenjirli, Sakjegciizi, and (hrchemish. 
In discussing the connexion with the Cappadocian 
Hittite, Dr Hogarth is inclined to see a common 
origin rather than a direct connexion For this 
origin he suggests wo should look towards the east 
at the earty part of the second millennium b.c. with 
a leaning towards its identification with the Mitanni. 
Dr Hogarth by no means iniiiimiscs our lade of 
knowdedge of this people, and his readers will tully 
agree as to the need for exploration of the northern 
area of Mesopotamia, in which tlieir influence wars 
dominant, before we are likely to deal with any 
approach to finality in tins and the other prob¬ 
lems which he discusses. 

La technique photograpJdque Par L -P Clcrc. 
Preface de Ch. Fabry. In 2 vols. Tome 1. 
Pp XX -I- 458 + 2 planches (Paris Paul Montel, 

1926 ) 100 francs les deux vols. 

During the last decade or twm there have been 
notable additions to our knowledge of the funda¬ 
mental facts upon which the practice of ])boto- 
graphy depends, and some of tlu'. pi’obkuns of 
tw’enty years ago have been at least partly solvc^d. 
Added to this, new needs have arisen, and tiu'se 
have led to the production of new apparat us and 
new^ methods of working. It follow's iluit for sonu^ 
few years the want of a modern text-book has been 
acutely felt by students and their tc'ueJuu’s, and it 
is exaetty this w'ant tliat has been met by M. Clcrc 
We hope that it will not be very long ])cfore a 
similar text-book is produced in English. M. Clerc 
knows well, from his experience as a teacher, what 
the student of photography needs, and bo has used 
his knowdedge of this and of the subject with great 
discretion. He has not neglected old facts to make 
room for new^ or so shortly summarised the new 
as to make the references to them unintelligible. 
The illustrations are good and well chosen—^not 
from manufacturers' catalogues. The subjects dealt 
with in the first volume are liglit and vision, and the 
apparatus, materials, and processes used in making 
negatives, leaving the consideration of x>i*hiting 
methods for the second volume. C. J. 

Reptiles and Amphibians their Habits and Adapta¬ 
tions, By Thomas Barbour Pp. xx + 125+52 
plates. (London : George G. Harrap and Co , 
Ltd , n d ) 105 6d. net. 

This is one of the few books deahng with a neglected 
branch of natural history, and, though it aims 
chiefly at interesting a wider pubhc in these much 
misunderstood animals and is consequently rather 
of the ' semi-popular ’ type, it will form a welcome 
addition to the library of the more serious student. 
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As its author candidl}-" admits, the book lacks con- | 
tiiiuitv, but gives a very readable, though necessarily i 
incomplete, account of the principal morphological, j 
physiological, and habitudmal modifications which \ 
the recent reptiles and amphibians have midergone | 
The whole work is profusely illustrated and, though ! 
errors are not entirely absent, the text is essentiaUy ! 
somid ; one can only therefore regret the occurrence I 

of such a sentence as this: “-and marvellous ' 

developments have been attained, though by | 
infinitely slow degi'ees, to enable these fascinating j 
creatures [snakes] the better to fit mto the environ- | 
mental niche pointed out to each plastic form by 
the inevitable finger of evolution ” It would be 
interesting to know whether Dr. Barbour really 
believes that the evolutionary changes an animal 
has undergone determine the environment it 
occupies. There is no mdex 

Feuchtigheitsmessniig. Von Dr Hermann Bon- 
gards Pp. vii + 322 -f 2 Tafeln (Munchen und 
Berlm : R Oldeiibourg, 1926.) 17 gold marks, s 

The measurement of the humidity of the air as 
effected both at an ordmary climatic station and 
by soundmg balloons is not very satisfactory, 
different methods of estimating evaporation also 
give different results. So this systematic account 
of the various processes of measurement that have ; 
been developed is of real value not only m a 
meteorological department, but also to such com¬ 
mercial enterprises as control the quantity of 
moisture m the air of their factories 

After a lucid statement of the physics of gases 
and vapours, Dr. Bongards groups the processes of 
measuring humidity according as they are de¬ 
pendent on {a) absorption, {b) saturation, {c) partial 
condensation of the water vapour, {cl) evaporation, 
and (e) the hygroscopic properties of bodies, he 
also briefly describes the effect of water vapour on 
the optical, electrical, and other physical properties 
of bodies The comprehensive nature of the treat¬ 
ment may be inferred from the fact that there are 
126 diagrams or illustrations of instruments , where 
advisable their theory is fully discussed and 
practical advice in their handling is offered The 
necessarj" tables are provided, and full uidexes make 
the volume easy of reference 

Permanent Consultative Committee on Official Sfaf- 
zstics Guide to Current Official Statistics of the 
United Kingdom: being a Systematic Survey of 
the Statistics ajipearing in all Official Publications 
issued m 10 and inceitain Selected Publications 
issued in 102U Vol 5 (1926) Pp. 273. (Lon¬ 
don : H. M. Stationery Office, 192L) Is, net 

The charge can no longer be made against Govern¬ 
ment departments that official statistics are 
hidden in departmental publications of which only 
the initiated are aware. This valuable volume, 
issued at a nominal price, is a complete guide 
to ail official statistics published during the past 
year. It consists of two parts, a subject index and 
a list of publications arranged under the headings 
of the departments of issue. The subject index is 
full and well suppHed with cross references. No 
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worker in need of Government statistics should 
have any difficulty in tracmg what is available by 
the help of this volume. It is a work of reference 
which deserves a wide circulation 

Bonnies niimeriques de hiologie et de physiologie et 
chimie vigifales Redigees par Prof. E F. 
Terrome et par Prof. H Cohn (Tables anniielles 
de constantes et doiinees numeriques, Extrait du 
Volume 5, arniees 1917 a 1922) Pp. vm 4-1537- 
1675 (Paris Gauthier-ViUars et Cie ; Cam¬ 
bridge At the University Press , Chicago, Ill : 
University of Chicago Press, 1926 ) 56 francs 

The present section of this work deals with animal 
and plant jihysiology and biochemistry, and con¬ 
sists of tables extracted from papers published 
during the 3 "ears 1917-1922, arranged under 
appropriate headings. Vert’ varied mformation 
mat^ be found within its pages Thus weight- 
relationships, the chemical composition of organisms 
and their organs and tissue fluids, and the toxicities 
of drugs are all included. The greater part deals 
with plant pht’siologt’ and chemistry, but data on 
enztunes and the biociiemistiy of vegetable products 
are frequentR of use to animal pht’siologists The 
data are given in French, but the table of contents 
is also given m English, German, and Italian They 
are compiled from a selected list of about sixty 
different journals. The work should be useful for 
quick reference on airy particular subject. 

Vorlesungen uber landwirtschaftliche BaLierioIogie. 
Von Prof. Dr F Lohnis. Zweite, neubear- 
beitete Aufiage. Pp. viii4*400 + 10 Tafehi. 
(Berlin: Gebruder Borntraeger, 1926.) 22*50 
gold marks. 

The first edition of this book was published in 1913 
and was regarded as a landmark m the develop¬ 
ment of agricultural hacteriolog}’. Since that 
date, although the subject has advanced rapidty, no 
further edition has appeared, if the small book 
written in English in collaboration with Prof. Fred 
of Wisconsin be excepted. The present edition 
will therefore be welcomed b}^ agricultural investi¬ 
gators, for though retainmg the general form of 
presentation adopted for the original edition, the 
general results of the last fifteen 3 "ears’ research are 
nicorporated, making the book esseiitialty a modern 
text-book. 

Piactical Physics By T G. Bedford. Pp. x + 425. 
(London: Longmans, Green and Co., Ltd., 
1926 ) 105. 6d net. 

The course of practical ph\"sics described hi this 
book, which is based on manuscript notes used in 
the Cavendish Laboratory", covers the first y^ear^s 
work of the average student preparing for Part 1 
of the Natural Sciences Tripos Most of the ex¬ 
periments are simpler than those performed m the 
following year, which are unfortunately only 
partialty described in Dr. Searle’s text-books. The 
short introductory" section contains valuable general 
instructions, and the hook will be particularly 
valued by those teachers of physics who have had 
the privilege of passhig through Mr. Bedford's class. 
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Letters to the Editor. 

\The Editor does nor hold himself responsible for 
opinions expressed by Ins correspondents. Neither 
can he undertalc to return, nor to correspond with 
the ivnters of, rejected manuscripts intended for this 
or any other part of Xattoe. No notice is talen 
of anonymous comnmmcations.] 

* Double Innervation of Striated Muscle. 

Ix tlie Proceedings of the Anatomical Society of 
Great Britain and Ireland, just published in the 
Jomnal of Anatomy, there is a record (page 498) of 
a eoirimunicatiou by Prof. H. H. Woollard on the 
imien^ation of voluntary muscle, which is of unusual 
importance from its bearmg upon a question that is a 
matter ot widespread controversy at the present 
moment My puipose in directing attention to Dr. 
Wooliard’s observation, however, is not so much to 
emphasise its intrinsic bigniticance as to suggest the 
possibility of an interpretation other than that 
adumbrated in his preliminary note. 


oi neives proceeded to the same muselo jQbies. Tlien 
the matter began to attract witlesproad ationt-ioii, 
which was largely duo to the fact that the attempt 
was being made to interpret the phenomena oi muselo 
tone in 'terms of tlie assumed sympathetic nature 
of the non-medullated nerves Alter Prof. Boeke 
brought Ills preparations to I^ondon in 1921, my 
colleague J P. PIdl suggested to the late ProL 
Kulcliitsky, who had just como to Avoik in tins 
Department, the desirability of investigating once 
more the pioblem that had boon the subject ot Ins 
first original work thirty years earlier. 

In 1924, Kulchitsky published the T*esults ot this 
new^ losearch on the innervation ot the muscles m 
snakes, in which ho demonstrated once more, as 
Tclieriev and many others had done proviousi>', that 
the two types of nerves did not pass to the same 
muscle fibres In other words, ho was unable to 
discover any muscle fibio rei'oiving both kinds of 
nerve fibres Hence tlicio emerged a shai p couflug 
between the results obtamod by Boeke on (‘\- 
tnnsic muscles of the eye in mammals and by 



For more than fifty years the problem has been 
discussed whether striated muscle has a double nerve 
supply (in addition, of course, to the sensory nerves 
connected with the muscle spindles). Interest m 
this question has been re\uved during recent years 
by the observations of Prof. Boeke, of Utrecht, who 
claims that each individual muscle fibre is provided 
with two nerves, a meduUated somatic fibre and a 
non-medullated fibre, which he regards as being 
sympathetic in origm. 

When, in 1879, Tcheriev directed attention to the 
fact that the two types of efferent fibres, which 
twenty years previously Lionel Beale and others had 
detected in motor nerves, proceeded to different kinds 
of terminals, the meduUated (Beale’s dark-bordered 
fibres”) to the end-plates of Kiiehne, and the non- 
medullated (Beale’s “ fine pale fibres ”) to grape-hke 
endings, httle attention was paid to the observation. 
For the opinion was then current that the fine muscle- 
fibres—even perhaps the spmdles—and their nerves 
were the embryonic forms of the larger muscle fibres 
and their meduUated nerves (see Koelliker’s Crooman 
Lectui*e in 1862). 

In 1909 and the succeeding years Boeke revived 
intsEwt in the matter once more, He dissented from 
urn earlier observations by claiming that both kinds 
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Kulchitsky on the subcutaneous muscle of the body 
in snakes. 

During the last three years the cpiestiou of the 
innervation of striated muscle has become a matter 
of acute controversy. Doubt has boon thrown upon 
the existence of non-medullated fibres m motor nerves, 
and in particular upon the claim that the non- 
medullated fibres were derived from the sympathetic; 
and alternatively the suggestion has been made that 
the type of innervation found by Kulchitsky in the 
snake might not be fomid m mammals. 

Using the methylene blue method of staining, 
Dr. Woollard (after a very prolonged and laborious 
search) has been able to demonstrate (see Fig. 1) 
in the case of the superior rectus muscle ot the rabbit, 
a double inneivation conforming to that described by 
Kulchitsky m the case of the snake. The rabbit’s 
eye-muscle, hke that of the snake’s body, consists of 
two kinds of fibres, coarse and fine. In both cases 
the coarse fibres are more than double the diameter 
of the fine fibres, and whereas the coarse fibres receive 
meduUated nerves proceeding to typical end-plates, 
the finer muscle fibres receive mnly non-mednllatecl 
nerves proceeding to grape-hke endings, placed 
epilemmally upon the muscle fibres. Moreover, these 
endings are disposed, in such a way (a number of them 
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being eoimeeted with a smgle nerve fibre -^adespread , 
on several muscle fibies) as to make it impossible ! 
that they could develop into the ordinary end jil^tes. j 
Incidentally, the new observations of Kiitcintsky and j 
Woollard that the mediillated fibres end ht^polemm- j 
ally and the non-medullated epilemmally, settle ; 
once for all the old dispute of sixty years ago (Kuehne, * 
Koeiliker, Beale, Margo, Rouget, XaiinjTi, and Engel- ! 
maim) as to wiiether motor nerve fibres did or did not j 
perforate the sarcolenima. As some do and others j 
do not, each group of controversialists had some i 
evidence to support their claims. { 

The iiiiportance of Dr WooIIard s demonstration i 
lies in the fact that it lemoves once for all the doubt | 
as to the existence of this ttyje of double innervation i 
in mammals. It also proves that the two types of { 
muscle fibres (and associated nerve fibres) are morpho- ! 
logically distinct one from the other. In his com- 
mmiication, however, Dr. WooIIard lays particular 
emphasis on the fact that he has found this tj'pe of 
double innervation only m the case of the eye- 
muscles and not in any other part of the body 

It IS miportant, however, not to lose a sense of j 
perspective in estimating the meaning of this observa- j 
tion Ill 1882, Dr L Biemer, of the Umveisity of | 
Strasbourg, described (Archiv f. milr Anatoh'ue, { 
Bd. 21) non-medullated nerves endmg in the 
muscles of the tongue and limbs in the tiog (see m 
particular liis figures 13 and 20) m preciseh’ the same 
manner as Dr WooIIard has depicted in the case of 
the eye-muscles of the rabbit The coincidence is ■ 
most striking and significant. I 

In view of these facts, esxiecially when taken in I 
conjunction with the difficulty Dr WooIIard himselt ! 
exi3erienced m discovering such endings in the eye- 
muscles, the failure to obtam satisfactory proof of the 
presence of such neive fibres in other mammalian 
muscles should not be assumed to imply their absence 
they are found so widespread m Ihe muscles of 
the trunk, limbs, and tongue ot amphibia and reptiiia 
and 111 the ocular muscles of mammals, there is a 
presumption that one is dealing with a morphological 
fact that applies to all striated muscles. But it 
remains for future research to provide conclusive 
evidence for or against this moip>liological inference 
—a problem that Dr. WooIIard proposes to mvestigate 
m the Dniversity of Adelaide. 

G. Elliot Smith 

Universitv College, 

London, W C L July 20. 


Banded Structure in Aluminium and Copper. 

It is a well-established fact that copper, gold and 
silver, in the native state, exhibit twiimmg on the 
octahedral plane 

I Iiave recently exammed, by means of X-rays, 
structures in aluminium which resemble lamellar 
twinning, and a sample of native copper which con¬ 
tained large well-marked lamellar twins Such 
structures are always to be found m copper and its 
alloys, as well as gold and silver, if the metal has been 
worked and annealed, but are rarely foimd m cast 
metals In aluminium they are rarely met with, 
although this metal has the same crystal lattice The 
onentation ui both parts of the ‘ twin ’ were deter¬ 
mined. Two samples of aluminium were investigated, 
which showed the same relationship existing between 
them. These appeared to have one dodecahedral 
plane in common, but the one could only be derived 
from the other by turning one upside-down and 
rotating through an angle of 60°. The plane of 
junction between the crystals had no relation to the 
crystal structure of either. This was also the case 


in the eoppei bample. Heie there appealed to be no 
impoitant ciystal plane or diiectioii which was 

common to both paits. 

It has always been assumed that the handed 
structure in these metals reprefeeiiteci twimimg on 
the octahedral planes of the crystal, but the examples 
quoted above show that this is not alwat’^s so It 
will, of course, be necessary to compare a number of 
samples of all the metals mentioned with the vietr of 
arrmng at anv definite coneiiisions 

C F. Elam 

Acarine Disease and the Muscles of the 
Honey Bee. 

Three years ago. Dr. Remiie suggested to me that 
as a part of the research on acariiie disease of the honey 
bee, I should attempt to describe certain pathological 
appearances in the indirect iiiuseies of the wings, smc© 
visible iiathological conditions of these muscles are 
oiten, but not invariably, associated with acarine 
disease The results ot^ the investigation will be 
published m two parts shortly, and this letter contains 
the amiomicemeiit ot some of the mam conclusions 
with a plea to biochemi-ts to study these particular 
muscles of the bee m detail, since they seem to lead to 
an exceptionally clear path to the cause ot contraction 
of muscle. 

Before the pathological appearance of muscle could 
be accurately Jebcribed, it was necesbaiy to know the 
; appeal ance "of muscleb which were deemed healthy 
j smce they were removed from lively bees which showed 
I no signs of any of the known bee diseases. A thorough 
review of thediteratuie showed that on the histology 
of the muscles there was no work sufficiently detailed 
or accurate to be accepted as a basis on which to 
deseiibe pathological conditions. In fact, the muscles 
have been greatly neglected, and no description exists 
which meludes, with the appearance of the contractile 
elements, an accoimt of the nuclei, sarcosomes (reserve 
‘ food ’ material placed between the contractile ele¬ 
ments), innervation, traclieation, attacimient to in- 
tegmnent, and blood supply of any of the muscles of 
the bee. The literature on the muscles is very 
mcomplete, scattered, and often maccurate, and even 
the somatic muscidattu’e has been so neglected that 
many of the most important muscles are not recog¬ 
nised. 

The first part of my paper attempts to deal with the 
name, function, imiervation, tracheation, method of 
attacliment and probable blood supply of every 
muscle or system of muscles m the three castes of Apis 
mellifera L. of different races, and it meludes his¬ 
tological descnptions of fresh and variously prepared 
fibres as well as a brief description of their chemical 
composition and a not© on their appearance under 
polarised light. The course of air tlirougli the tracheae 
and the physiolog^^ of the nervous system m regard to 
the musculature is also considered. The second part 
of the paper deals with pathological conditions of the 
muscles. 

Histologically the muscles of the adult bee can be 
classified as eitheT fibrous or tubular. Fibrous muscle 
is characterised by its fibre bemg very easily split into 
1000-2000 sarcostyles (fibrils) winch are the apparent 
contractile elements of the muscle. The nuclei are 
scattered in many rows throughout the thickness of 
the fibre. Correspondmg to the transverse stnation 
of the fibre, there occur layers of semi-fluid substance 
(sarcosome substance) which seem to be utihsed 
directly during the contraction of the flbre. Fibrous 
muscle IS confined to the four large muscles attached 
to the walls of the thorax. These muscles are called 
the indirect muscles of the wings, smce by alteiing the 
1 shape of the thorax they raise and lower the wmgs for 
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flight. Tiibiilai’ muscle mcliicles all the other muscles 
such as somatic, splanchnic, cardiac, doisal diaphragm, 
vential diaphiagm, and muscles of the reiorodiictive 
oigaiis Its fibre is iisualiy a tube t\uth a iiariow 
lumen m winch lies a single row of nuclei. Tlie sarco- 
styles foimiiig the wall of the tube are very firmly 
bound together and I have not detected sarcosomes 
between them. There is no unstriped muscle in 
the bee. 

Two different pathological states of fibrous muscle 
may be associated with acarme disease in bees They 
differ ill appearance and have their origin m different 
physiological conditions. They may occur together 
or smgiy or be absent iii a bee harliouring Acarapis 
woodi Bennie m its tracheae 

The case in which some muscle fibres degenerate, 
becoming white, brittle, and unable to contract, is duo 
chie%’ if not entirely to the blocking of the first 
thoracic spiraele(s). Tlie diseased condition of the 
muscles can be produced experimentally (cf. White, 
Trans Roy, Soc. Edinburgh, 52, 1921)' by aitificial : 
blocking of the anterior spiraele(s). The obstruction 
of the spiracle(s) mterferes with the forward direction 
of the respiratory current of air, and with the obstruc¬ 
tion IS associated an inhibition or complete arrest of 
active flight. Young bees seem able to resist the 
consequences of the loss of flight better than old bees. 
In the case of ‘ crawlers ’ whose tracheae do not 
contaui many mites, and in the case of active flying 
bees whose tracliese contam numbers of mites, it 
seems to be a matter of how the mites lie in the 
trachese and of many other factors which have to be 
determined for each bee. 

Once flight has stopped the bee ceases to defsecate, 
thereby setting up many troubles of metabolism m 
ail parts of the body. The fibrous muscles are the 
seat of veiy active metabolic changes. A supply of 
oxygen is essential for long-continued muscular 
activity, and from the histology of fibrous muscle it 
seems legitimate to assume that most of the oxygen 
would b© received from the tracheoles while the rest 
comes from the blood. The semi-fluid sarcosome 
substance consists apparently of albumin, glucose, the 
respiratory pigment, cytochrome, lecithin, and perhaps 
other hpms and probably various inorganic salts It 
apparently acts as a reserve ‘ food ’ substance, passing 
in and out of the sai^costvles in a perfectly regular 
manner, dependmg on their state of contraction, and 
it is also very mtimately united with the tracheoles. 
Presumably it is being constantly replenished by the 
blood and tracheoles in a healthy bee. Should the 
blood be loaded with toxins as^ the result of the 
non-defecation of the bee, it seems probable that it 
would deposit some of its poison m the food-store for 
fibres, and tins would be extra harmful 
if the fibres were already suffering from an impover¬ 
ished oxygen supply from the tracheoles. 

The waste products of metabolism resulting from 
muscular contraction can only pass away via the 

ft tracheae. ^ Dtaang acarme disease the lumen 
oi the tracliese is liable to become obstructed, and if 
so a path for vital reactions is closed. When this 
happens the sarcosomes lose their orderly arrangement 
and become very much enlarged by coalescence wdth 
one another, probably because thev are chemically 
very unstable and require the balance wdiich is 
applied only by the properly functioning tracheae. 
Once the stability of the sarcosomes is affected, the 
contractile elements depending on them are thrown 
out of action, and so the muscle fibre suffers a change 
leading to death i! the obstruction of the trachea 
continued for long. 

The other ease, in which portions of muscle fibres 
assume a brown or black colour, seems the effect of 
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oxidation of a substanco in llio blood, probably 
dioxyphenylahuiine, wlucli turuH black in tho firoseuco 
of oxygen, an alkahno oxidase, and wuter. 'Idio dark 
pigmentary coioni of the boo, and probably also the 
blackening of the trachea^ in a(*a,rino disoasf\ are 
probably due to the same substaiK‘o. The riarkenmg 
of the muscle, 7 e deposition of pigment in a fibre, 
does not seem to affect tlio contractibility of the fibre 
or to iiiterfoie gieatly with its normal metabolism. 
It IS the normal reaction to duect injury of normal 
tissue bathed with blood, and it caii be produced 
experimentally with ease. It assumes its deepest 
colour wdiere apparent!}^ there is most oxygon, t e, 
near a trachea The same holds tuic wlien it is 
associated with acai'ine disease, when ])j‘esumabiy it 
is the result of mechanical injury to the muscles by 
the mite In acarme diseasi^ the darkening very 
rarely occurs alone Almost always it- is near a 
trachea in the centre of a fibre or part ot a, fibre winch 
IS degenerating and becoming whitisfi and biittt^ 

UuY D. Mouison 

Marischal College, 

University of Aberdeen. 


Discovery of Stone Implements of Lower 
Palaeolithic Age in Ireland. 

Fob many years past, as is well knowm, the pre¬ 
vailing opinion among archaeologists has boon that 
no traces of pafeolithic man have come to light in 
Ireland; and it has been generally believed that he 
never lived in that country. During recent visits 
to Bosses Point, Sligo, I had considerable opportunities 
of examining the coast sections and the beach matorial 




Pig. 1 —Three Mews of larKO raelnlr m liinestono iK/in 
llortsea Point, 

there exposed, and I have been so fortunate as to 
discover a senes of implements, and flakes, in lime¬ 
stone which, by their provenance and forms, I do 
not hesitate to refer to the Lower Paheohthic (Early 
Mousterian) period. 

On the western, or seaward, side of tlie middle 
limestone promontory at B-osses Point, which separates 
Drumcliff and Sligo Bays, there are to be seen the 
remains of a rock-shelter. The shelter has a south¬ 



westerly aspect, and now occupies an area of about 
47 feet by 9 feet. The floor is 5 feet above present 
high-water mark, whilst the roof is 8 feet above. 
These measinements are taken at the back of the 
shelter. Covering what is left of the roof is an Early 
Ueolithic raised-beach consisting of powdered vsholls 
to a depth of 1 foot. The outer margin of this beach 
rests in a hollow in the Boulder Clay wffiich formerly 
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covered a portion of the headland, but was partially 
eroded in Early JSTeohthic tunes Under the large 
blocks of rock, evidently fallen from the roof of the 
sheltei, I found more than 100 unrolled flakes and flake 
implements made of limestone. Some of these flakes 
are very large and weigh so much as 36 lb The 
artefacts discovered may be classified as follows ; 

Levallois-like flakes. 

Side racloirs (Fig. 1). 

Fan-shaped racloirs (Fig. 2). 

Choppeis. 

Ovate hand-axes. 

Pointed hand-axes (Fig 3). 

Square-ended scrapers. 

A little more than a mile to the south of the above- 
mentioned site, upon Coney Island, the remains of a 
large cave may be seen. It is now 50 feet wide, 
4 feet high, and 6 feet from back to front The 



Fig 3 —Massne hand-axe m hmestone from Rosses Point Sligo 


cave faces north-east and its floor is below the level 
of high tides, with the result that the contents have 
been drifted out and along the coast for a distance 
of half a mile, and are now found there uiDon the 
beach These implements, two of which are remark¬ 
able examples of Lower Palaeolithic workmanship, 
are, as would be expected, rolled, and exhibit on their 
surfaces marks due to collision with other stones 
In addition to an examination of the sites at 
Rosses Point and at Coney Island, I have carried out 
a close investigation of the sections of Boulder Clay 
visible upon the coast, and at Ballyconnell, situated 



5 miles to the north-west of Rosses Pomt, I discovered, 
in situ, at a depth of 39 feet from the surface of the 
ground and embedded in Boulder Clay, a core, with 
facetting upon both platforms, and a massive flake 
used as a hollow-scraper, formed of hmestone. One 
of these specimens (Fig. 4) weighs 12 lb., and exhibits 
glacial striae on both faces. The occmrence of the 
artefacts in Boulder Clay affords conclusive evidence 
of their antiquity, and, apart from any other circum- 
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stances, makes it in the highest degree probable that 
the other specimens of the same type from Rosses 
Pomt and Coney Island are older than the Boulder 
Clay represented at Ballyconnell. The section at this 
place shows the following strata : 

Landwash, 4 feet. 

Boulder Clay, 35 feet. 

Hobizon of FiiAbe Implements 

Boulder Clay, 7 inches. 

Middle Limestone. 

From the researches I have carried out it seems 
clear that the specimens : 

(a) are of undoubtedly human ongm. and of Lower 
Palaeolithic (Early Moustenan) tx'pes , 

(b) are older than a deposit of "Boulder Clay present 
upon the Sligo coast; and 

(c) have a considerable distribution, and are not 
j contoed to one site only. 

i The surfaces of the artefacts exhibit a different 
colour from the freshly broken limestone, and some 
show patches of what appears to be a very definite 
patination. The material from which the specimens 
are made has a well-marked conchoidal fracture, and 
I was very skilfully flaked by the palaeolithic hmiters 
of Sligo. 

I hope in the near future to publish a full and 
illustrated account of my discovery. 

J. P. T. Bubchell. 

30 Southwick Street, 

Hyde Park, W.2, 


I HAVE examined a laige series of the remarkable 
specimens collected by Mr. Burchell in Sligo, Ireland, 
and, at his request, I add a few lines to the pielunmary 
note on his discovery. In the first place, I have no 
doubt that these specimens were flaked by man, and, 
secondly, that their forms are such as were made 
m Lower Palseohthic, Early Moustenan, times. 
Though I have not yet visited the sites wdiere Mr. 
Burchell has worked in Ireland, and am thus not able 
to testify, from peisonal observation, as to the soimd- 
ness of the geological evidence upon which he relies, 
yet I believe, after a study of his carefully recorded 
details of the provenance of the specimens he has found, 
and an examination of one of three artefacts discovered 
by him embedded, at a depth of 39 feet, m Boulder 
Ciay at Ballyconnell, that this evidence is satisfactory. 
Many of the Sligo implements are of impressive size 
and appearance, and I hope it may be possible, in 
xnew of the manifest importance of Mr Burcheirs 
discovery, to publish accurate wash-drawings of these, 
of the natural size, J. Reid IMoib. 

One House, Ipswich, 


Evolution: Emergent and Resultant. 

In adhermg to the position already outlined 
(Natube, July 16, p. 81), I should like to suggest 
further that there is a fundamental distinction 
between what happens to be mferable on the basis 
of existing Imowledge,'’ and xvhat is not inferable 
under any intellectual conditions whatsoever. (Li 
the present connexion ‘ inferable ’ is more relevant 
than ‘ deducible,’ since not deduction alone, but all 
forms of inference, are legitimate.) Wiiat was not 
inferable by their predecessors, for example, was in¬ 
ferred by Newton and Darwin themselves. But it is 
often argued that the existence and qualities of certain 
“ integral wholes ” can never be inferred and explained 
from the most complete knowledge ”—^not merely 
“existing knowledge’’—about their constituents 
possessed by any finite mind whatever. (I exclude 
mfinite mind in order to limit the discussion.) 

This position appears to me to be qmte unjustified 
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by the essential tendencies of modern research. As 
soon as knoTrledge ceases to be merely elementary 
(and with all its limitations, this at least is true of 
modern knovrledge), its realised content yields plam 
indications ot the nature, scope, and potentiality of 
knowledge as knowledge. We begin to understand 
both what knowledge is capable of doing and also 
why it possesses this capacity, even while we realise 
the drastic limits of its immediate advance , nor can 
it be objected that this issue is not strictly scientific, 
since epistemologj" stands on precisely the same 
footing as physics . how minds know, in other words, 
is fully as scientific a problem as how bodies move 
We are concerned, therefore, not only with the estah- 
lislied content of Imowledge, but also, and to a still 
more important degree, with the 'intrinsic natmc of 
knowledge. 

From this pomt of view. Prof Lloyd Morgan’s 
criterion seems to afford a merely relative distinction 
between emergents and resultants ; smce, as know¬ 
ledge expands, the fiist must obviously fall within 
the second. We reciuire, therefore, as he suggests, 
some method of regarding certain “ integral wholes ” 
as being at the same moment (a) inferable m principle 
and (b) unprecedented in character, and so undeniably 
emergent I venture to suggest that this situation 
resolves itself into the evolution of existentially new 
syntheses whose nature, and the nature of whose 
elements, are fully knowable (in principle) by finite 
minds, which can also infer that such syntheses will 
necessarily and causally precede processes hitherto 
non-existent Television exemplifies this situation 
on a relatively simple scale, and the immortal drama 
of the future on a much more complex scale ; and 
in this comiexion two further essential features must 
be considered The first is the degree of complexity 
presented by the structure of the synthesis ; the 
second, which is obviously closely associated with 
the first, IS the degree of contrast with earlier sjmtheses. 
When the contrast is slight, as in the summations 
mentioned by Prof. Lloyd Morgan, emergence scarcely 
aiises at all. 

Thus both television and the future drama are 
emeigent, because both, taken in their entirety, are 
imprecedented, despite their widely differing forms 
At the same time, each is the final cuimmation of 
antecedent tendencies, which are never (m jirinciple) 
indiscernible as data for inference ; whether they 
can be so employed or not depends on the intellectual 
cajiaeity of the investigator. In principle, therefore, 
every “ integral whole ” and all its effects are inferable 
and, consequently, also resultant But if, like finite 
mind at its first origin, any had never pre-existed, 
it would equally be emergent; while if, like the 
earth’s future revolutions, any had pre-existed, then 
it would be not emergent but resultant only. Emerg¬ 
ence thus becomes an additional characteristic, or 
c|uality of a higher order, the differentia of which is 
marked, or even absolute, existential novelty. Every 
emergent arises hke Aphrodite from the foam, un¬ 
paralleled—once again the element of contrast—^but 
not therefor© inexplicable and non-inferable. If, then 
(as a final concrete example), the biochemical synthesis 
of living organisms is effected within the next few 
decades (as is by no means impossible), these should, 
in my opinion, be regarded as emergent for two 
reasons: (a) because they would share the emergent 
quality of life as such ; (h) because, as artificial, they 
would be unprecedented; while (c) they would also 
be completely explicable and inferable from man’s 
actual precedent knowledge. 

J. E. Tubner. 

University of Liverpool, 

July 2S. 


Diamond-glass Fluorescence. 

That fluorescence may I'esult when a glazier’s 
diamond is drawn over the surface ol a pane of glass 
was shown by Foley many years ago {Science, N.S., 
vol. 13, No 332, May 3 0, 1901). This phenomenon 
may be studied indirectly m two ways . (a) by ruling 
with a diamond on the back of a photographic plate, 
(6) by placing a clear glass plate on the film side and 
rulmg on that. In either case on development a 
distinct darkened band will appear (if there was 
fiuorescence) the width of which depends on the 
thickness of the glass plate that was ruled and the 
angle of total reflection. In (a) the affected portion 
of the film IS of course on the under side next to the 
glass, and the development consequently is consider¬ 
ably slower than m (6), where the exposure is on the 
front side of the film The angle of total reflection m 
either case is given by the relation 
d=2t tan 8, 

where t is the thickness of the glass plate and d the 
width of the band. 

The phenomenon that attracted my attention, and 
prompted tins note, may be briefly described as 



follows RecentlVi while cutting photographic ])lates 
into strips for a special purpose, it was noticecl that 
the bands for the particular diamond used were 
oftentimes only half the width of those described by 
Foley , also tliat if the bands did appear on both 
sides they weie generally of unequal density ; and, 
moreover, one or the other of the bands were occa¬ 
sionally found to be discontinuous, or even both sides 
disappeared, only farther on to have reappeared 
again. It was observed that a full-width band may 
result when the ‘ cut ’ is a scratch, or even when the 
diamond glides over the surface without leaving a 
trace. In every instance when fiuorescence was 
produced under conditions other than those when the 
diamond ‘ rings clear,’ the resulting band was full . 
width. In other words, a new diamond that is perfect 
in its cutting qualities may, when fluorescence accom- 
pames the cut, produce a half band, or a full-width 
band in which one-half is more dense than the other. 
Why this results may be explained by reference to 
Fig 1. 

In Fig. 1, a, the diamond is shown held at the cutting 
angle and drawn to the left. The resulting cut or 
crevasse opens in advance of the cutting edge, and 
ultimately may open up entirely through the plare, 
as shown. This crevasse forms a totally reflecting 
surface confining the light emanating from the point 
of contact (which is at the side of the diamond and 
not at its tip) wholly on one side, as shown in Fig. 1, h. 
The band begins abruptly at 0, increasing in density 
to the right, and ends abruptly when the critical 
angle is reached at D. 

If the other side of the diamond produces fluores¬ 
cence also, then the total width of the band is 20D. 
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However, this half, as stated before, may differ Ti^adely 
in density from the first If the diamond is a poor > 
one and scratches or merely rubs the glass surface, j 
the resulting band, if present at all, is always of 
width 20D 

Others may also have observed the one-sidedness 
of this phenomenon when using a new glazier's 
diamond. Chas. T. Knipp. | 

Cavendish Laboratory, 

Camhiidge, July 20 


Atmospheric Electricity. 

In Xatuee of Mar. 5 (Suppt , p 6), Dr Chree ga\’e 
an excellent review of my book “ Die elektrische 
Leitfahigkeit der Atmofephare und ihre Ursachen 
(Vieweg und Sohn, Bramischweig, 1926), which will 
appeal in English within this year I am much 
pleased to see that Dr Chree, who is an authoiity 
of world-wide reputation in atmospheric electiicity, 
finds my book valuable and not inferior to the recent 
French monographs on atmospheric electricity by the 
late B Chauveau and by Dr. Mathias and his co- 
workers 

ISTeveitheless, I should like to make a few comments 
upon Dr Chree’s review in order to remove one or 
two misunderstandmgs. Dr. Chree seems to object 
to my use of the term Kennelly-Heaviside-layer " 
instead of ‘‘ Heaviside-layer.'’ I thought I was 
justified in using the first expression because m the 
American journal Science (1925) it was stated that 
Kennelly was the fii'st to postulate the existence of 
the conductive layer m the upper atmospheie, and 
not Heaviside. If in this I am wrong, I will gladly 
alter this m the English edition of my book 

At the end of Ins review Dr Chree says • " Dr. 
Hess does not, however, seem to notice that if the 
somewhat seiious defect m the Ebert apparatus, 
which he accepts as provetl by Prof. Swann, really 
exists, then much of the infoimation which appears 
m the present book and elsewhere respecting negative 
ions must recj[iure eorrection.” To this I must add 
that in choosing the munerical data on ionic numbers 
for my book I tried to select only those taken in places 
where the ax:)paratus was well screened from the 
electric field of the atmosphere Observations taken 
under these conditions are fortunately more numeious 
than those unscieened m the open air, and therefore 
I believe that the data given in my book require no 
correction whatever From my own experience I 
should think that the effect of the earth’s field dis¬ 
closed bv Swann was ovei estimated m some cases, 
and that the distribution of ions, as found in electric¬ 
ally well-screened places (under the leaves of trees, in 
open windows, verandahs, etc ), is not very different 
from that m the open air V. F. Hess. 

University of G-raz, 

Austria 


With regard to the ‘ conducting layer, my objec¬ 
tion was to associating it with the name of either 
Heaviside or Kennelly. It would probably be best, 
as ill the case of the ' penetrating radiation,’ to attach 
no personal name, but if a name is to be attached, 
the claims of Balfour Stewart, as I have aheady 
explained in the columns of Katuee, seem to me to 
com© first 

With regard to results from the Ebert apparatus, 
I noticed no explicit statement in the text that only 
those stations had been included where the apparatus 
was specially sheltered, and in at least one or two of 
the cases mentioned I had reason to believe that the 
contrary was the case. I am personally melmed to 
share the doubt now expressed by Prof. Hess whether 
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Prof. Swami s imfavoiirable conclu'sions are in actual 
practice fully justified. Some experiments, in fact, 
made at Kew Observatory by Mr E H. Xiehols 
(“Terrestrial Magnetism and Atmospheric Electricity,'’ 
1916, p 87) did not eonfiim Prof. Swann's conclusions 
But there seems no reference to these in Prof Hess’s 
book, and I had supposed him to accept Prof Swami’s 
conclusions without reserve. My own view is that 
an independent investigation mto the conditions 
under which the use of the Ebert apparatus is wholly 
satisfactory would be useful I am glad to hear that 
we may expect an English version of Prof Hess's 
valuable book C. Cheee. 


The Depth to which Whales Descend. 

When a whale is attacked, it usually attempts to 
escape by ‘ sounding * or going vertically down ; the 
rope it takes out on these occasions is a good measure 
of the depth it descends to, and the attacking boat, 
owmg to the strain on the line, an indicator of its 
jiosition under water 

The Right-whales appear to descend to gi^eater 
depths than the Fin-whales, and on this account to be 
more easily caxjtured. When the Greenland whale is 
attacked, it usually leaves the surface and descends 
immediately; it takes out rope veiy quickly and soon 
reaches a great depth. After a timq it reappears 
near where it went down in an exhausted conclition 
and is easily captuied. Large ones appear to descend 
to a depth of 700-800 fathoms and remain under water 
nearly an hour. Sometimes the Greenland whale 
dies at a depth of 800 fathoms, and sometimes, as 
related by Scoresby, if the depth of the water is not 
sufficiently great, it strikes the bottom while descending 
and kills itself in this way ; in both cases it has to be 
hauled up dead 

It is only when it is attacked in very deep water 
with the hand or simple gun harpoon, as m former 
davs, that the Gieenland whale descends to a great 
depth and that the boats engaging in its capture 
reqmre to carry a very long line; in water of moderate 
depth a much shorter one suffices This fact is surely 
m itself a sufficient answer to those who, on purely 
theoretical groimds, deny that whales can descend to 
great dejiths. 

The blubber of whales appears to be related m some 
way to the depths to which the}” descend. In the 
Greenland whale, for example, it is very much thicker 
than in its congener the narwhal; perhaps its great 
thickness enables it to withstand the pressure at 
great depths ? R* W. Gray. 


Ophion luteas* 

The shrill soimcl of this fiy is here a sure nocturnal 
herald of the Dog Days. "Xearly six years ago I 
described in ISTatitre (Nov. 10 and Dee. 1, 1921) how 
some members of my household had been stung by 
the fly ; but it was not mitil last night that I was 
favoured by its attention. The weather being very 
sultry, I was sleeping under a single sheet when I 
was awakened by a sharp stab in my thigh. Clapping 
a hand on the place, I imssed the intmder; but im¬ 
mediately after was stung on the left arm and this 
time caught Ophion luteus 

The incident would not be worth recordmg were 
it not that it i>uzzles one to understand what can b© 
the motive in this fiy, when not molested, in thrust¬ 
ing its ovipositor mto a human being. It would 
be interesting to hear whether other persons have 
received similar attention from this or any other 
species of Ichneumonidae. Herbert Maxwele. 

Monreith, MTiauphill, 

Wigtownshire, Aug. 7. 
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Some Colouring Agents in Glasses and Glazes.^ 

Sir Heebert Jacksok, K B E., F R.S , 

Director of Besearch., British Scientific Instrument Besearch Association 


T he colouring agents of glasses and glazes 
are very many; moreover, several of these 
agents can impart colour to glasses or glazes in 
what may be described as (fifierent ways. An 
explanation which would include all our present 
knowledge of the behaviour of any one of them 
would occupy a long time. I have chosen two 
coJourmg materials, copper and iron, and propose 
to deal with some of the effects w^hich can be 
produced by them and their compounds T should 
like also to make a few remarks on certain effects 
which can be produced by radiations such as ultra¬ 
violet light, X-rays, and gamma-rays from radio¬ 
active materials 

I have chosen copper and iron because, in their 
various modes of action as colouring agents in 
glasses and glazes, they illustrate fairly completely 
the manner in which most of the materials used 
in this connexion behave For present purposes 
I will not (&aw’ any definite distmction between 
glasses and glazes, but will use the terms somewhat 
indiscriminately. 

Copper can be introduced into a glass or glaze 
so as to produce reds, browns, yellows, greens, 
blues, purples, and black. In some instances the 
colours can be well seen by transmitted light; in 
others the material is too opaque to show the 
colour except b}^ reflected light. These various 
effects are produced by compounds of copper or 
by metallic copper itself. Of the compounds of 
copper, attention will be especially devoted to the 
two oxides of copper, cuprous oxide and cuxiric 
oxide. Cuprous oxide is the colouring agent in the 
brilliant scarlet Eg 3 rptian glass, specimens of which 
appear to be correctly attributed to at least as far 
back as the XVIII. Dynasty and up to Boman 
Egyptian times. It would appear from the 
absence of any specimens attributable to more 
recent times that the knowledge of how to produce 
this glass successfully was then lost. 

Mcroscopic examination of a specimen of the 
scarlet Eg 3 rptian glass given to me some years ago 
by Prof, J. X. Collie, and of other specimens given 
to me more recently by Mr. Horace Beck, showed 
that the colour was due to small crystals of cuprous 
oxide. Chemical examination of" the glass itself 
revealed that it was an ordinary lead glass con¬ 
taining about 30 per cent, of lead oxide, and the 
quantity of cuprous oxide varied from about 
8 per cent, to 10 per cent. Based on this in¬ 
formation the glass was successfully made after a 
few trials. During those trials yellow crystals 
were often observed in parts of the glass, and 
recently Mr, Horace Beck provided me with an 
orange yellow bead found at Eaversham, in Kent, 
the colouring matter of which was again identified 
as cuprous oxide, but mainly in the yellow form. 
The red form of cuprous oxide is the better-known 
form, and is produced when copper is heated in a 

» liiscjoiijse delivered before tbe Royal Institution on Friday, Mar. 4. 
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limited supply of air ; it can generally be well 
seen on the underside of the black scale detached 
from a piece of metallic copper which has been 
heated for a short time to a high temperature m 
air and then kept at a lower temperature for some 
time 

A ready method of producing the red oxide is to 
add a solution of copper sulphate to a solution of 
glucose and then to add caustic potash to the 
mixture. On heating the clear blue solution so 
obtamed, reduction of cu|)ric oxide by glucose 
occurs, with consequent precipitation of red 
cuprous oxide. At the first stage of heating it is 
generally possible to notice the formation of a 
yellow precipitate mingled with the red , these 
colours can be better shown by using Eehling’s 
solution, which is made up from copper sulphate, 
Bochelle salt, and caustic potash, and is a clear 
blue solution. If a small quantity of the solution 
of glucose be poured into a large quantity of 
boiling Eehling solution the red oxide is formed 
If a small quantity of Fehlmg solution be added 
to a large volume of boiling solution of glucose, 
the yellow form is produced, and is permanent in 
the sense that it may become rather more orange 
in tint but does not reach the red stage. 

Without going into the doubtful comxiosition of 
this yellow form, in resxoect of the extent to wdiich 
it may be considered hydrated, it may be remarked 
that if it is heated out of contact with air the 
yellow form persists, and is apparently com])letely 
freed from water at a temperature of about 350° C. 
The difficulty of making any statement about the 
temperature at which the yellow form can exist 
in glass will be apxireciated if a short description 
is given of the behaviour of cux)rous oxide glass 
during its preparation 

If the proportion of eux^rous oxide introduced 
into the glass be about 8 per cent., the whole of it 
dissolves in the glass at the temperature of 1000° C. 
at which the glass is made. If the glass be quickly 
chilled from this temperature, no colour, except 
the almost unavoidable green colour due to 
oxidation of part of the copper, will be seen ; the 
glass is a nearly colourless transparent one. On re¬ 
heating this glass it is possible to x3roduce, according 
to the temperature to which the glass is raised and 
the length of time during which it is heated, 
comparatively large crystals or aggregations of 
crystals of red cuprous oxide, smaller crystals of 
the same form, or particles so small as not to be 
recognised as crystals under the microscope Along 
with these are frequently obtained definite crystals 
of the yellow form, clouds of yellow particles, and, 
if the re-heating be gentle, the particles of yellow 
cuprous oxide are so small as to be unrevealable 
by the microscope, and what is obtamed is a clear 
yellow transparent glass. Here, then, from two forms 
of one and the same oxide of copper, we have a range 
of colours associated with the proportions in which 
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the two forms are mixed in the glass and with the 
size of their particles What is the inner nature 
of the diherence between the red and yellow forms 
which may account for their difference m colour 
is yet to be made out. 

Much ancient Eg 3 rptian glass does not contain 
lead, but is mainly of the composition of an 
ordinary window glass—that is to say, its principal 
ingredients are silica, lime, soda, T^ith varpng 
quantities of potash, magnesia, and alumina. It 
has not been found possible to make the brilHant 
scarlet cuprous oxide glass satisfactorily in a glass 
of this composition The temperature required 
for the proper makmg of such a glass is too high 
for the persistence of the scarlet colour, and the 
resultmg glass is of a brown or brownish-red colour. 
A scarlet coloured glass of the common soda-lime 
type could be made if the composition of the 
glass were so chosen that its fusmg point was as 
low as that of the lead glass which the Egyptians 
used. If the Egyptians ever did make such a 
glass, it would have been so unstable that it could 
scarcely be supposed any' specimens of it would 
have persisted to the present day. 

Ancient brovm glass of the soda-lime type just 
referred to appears to have been very widely 
distributed. [Recently I have been given some 
beads of this glass which, I am informed, work up 
through the sand on the coast of Zanzibar. What¬ 
ever attribution is given to the various specimens, 
they all seem to be very similar in composition 
and to depend for their colour upon the presence 
ill the glass of minute particles of metalhc copper. 
Whether the production of this brown or browmsh- 
red glass preceded that of the scarlet glass is a 
question which caimot be dealt vith here. It is 
worth while, however, to refer to one property of 
cuprous oxide. This oxide does not form salts 
with acids except with the halogen acids: hydro¬ 
fluoric, hydrochloric, hydrobromic, and hydriodic. 
With the oxygen-containing acids, if it re-acts 
with them, metallic copper is produced along with 
a cupric salt of the acid. With sulphuric acid this 
change takes place at the ordinary temperature ; 
with a weaker acid, like acetic acid, the action is 
very slow unless the temperature is raised. 

Taking these reactions as analogous to what 
may occur in a glass, and considering silica as a 
weak acid, it will be understood that if the tem¬ 
perature of a glass, either the lead glass or the 
soda-lime glass, be raised high enough, the result 
will be the production of metalhc copper dispersed 
through a greenish cupric oxide glass. If the 
percentage of cuprous oxide used were high, about 
that used for the scarlet glass, there would be 
sufficient green to make the red of copper look, 
by reflected hght, distinctly brown. With less 
copper present the colour would get nearer to a 
red, and it will be easily understood how, by using 
progressively less and less copper it would be 
possible to arrive at a glass resembhng the well- 
known red glass which owes its colour to particles 
of copper so finely comminuted as to render the 
glass quite transparent to the eye. The transparent 
red copper glass and the brilhant sang-de-boeuf 
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Chmese glazes are made under conditions which 
tend to reduce any cupric oxide which may be 
formed, so that the resultmg glass is not rendered 
^y ^ green tmt, due to dissolved cupric 
oxide, marring the brilhant red due to the dispersed 
metalhc copper. It should be added that for this 
I brilliant glass so little copper is used (it is m the 
I neighbourhood of 0 5 per cent) that any colour 
j from cupric oxide which would arise from such a 
change as is mentioned above under the action of 
silica would be so pale as to have practically no 
effect on the brilliance of the red due to the 
dispersed copper. 

I Here, then, we have again considerable variations 
in the appearance of the glass dependent upon the 
size of the particles of the colouring agent dispersed 
through it, and this is made evident wffien thin 
pieces from different portions of glaze from one 
and the same Chinese sang-de-bceuf vase are ex¬ 
amined by transmitted light Under the micro¬ 
scope, for example, some pieces are distmctly red, 
others are purple, others again are blue, and others 
look hke neutral coloured glass. Closer study 
shows that in the most brilhant red portions no 
particles can be seen by the microscope. In some 
i of the less transparent red pieces, particles are 
revealed either by a cloudiness or as discrete 
particles. In the purples these particles are larger, 
and in the blues they are still more marked, while 
in the neutral colours the particles are generahy 
seen less closely packed but distinctly larger in size. 

The colours produced by cupric oxide in glasses 
and glazes need not be dealt with in detail, as there 
is much common knowledge about these. One or 
two points not in common Imowledge may, however, 
be emphasised. In a glass of the same composition, 
cupric oxide may give a very marked blue colour 
if the glass is made at a comparatively low tem¬ 
perature (1000° C. to 1100° C.); whereas with the 
same concentration of copper and the same glass 
made at a higher temperature, about 1300° C., for 
example, there is a very marked green shade in 
the blue. It is worth pointhig out that the blue 
low-temperature glass is green while hot. 

It would lead us into too much detail to do more 
than direct attention to the possible analogies 
between the action of water in solutions of cupric 
salts and the action of the oxides of the alkali 
metals in glasses coloured by cupric oxide. The 
change from blue to green just mentioned in the 
case of the low-temperature cupric oxide glass calls 
to mind the fact that a green solution of cupric 
chloride, which becomes blue when sufficient water 
has been added, becomes green again on heating 
it. A study of the changes of colour which can 
be produced in aqueous solutions and salts, and 
of the methods of modifying these colours, has 
been of great assistance to me in shortening the 
experimental work necessary to arrive at the 
compositions of a number of glasses in which it 
was desired to produce certain colours either with 
copper or other colouriug agents. 

As an example of the change of colour effected 
by adding water to a salt, copper sulphate may be 
mentioned. This salt, ta its anhydrous condition 
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or with only one molecule of water, is colourless 
Crystals containiiig five molecules of water are the 
ordinary blue copper sulphate crystals, and the 
solution of these m water is blue If we take bone 
anhydride and an oxide of an alkali metal as 
analogous to sulphuric acid and water, a very 
similar story can be told A small quantity of 
cupric oxide does not dissolve in fused boric 
anhydride, but forms a white borate which ^ is 
dispersed through the fused mass The addition 
of an alkah wiU bring about solution and give a 
clear blue transparent glassy mass. The most 
strikmg example is to take boric anhydride and 
the alkah htliium oxide in, say, three different 
proportions, such as one molecule of hthium 
oxide to one, four, and ten of boric anhydride 
With 0 5 per cent of cupric oxide the first is a 
fine deep blue, the second is a paler blue , the 
third is still paler ; and if the proportion of alkali 
oxide be lowered until there is only just sufficient to 
bring about complete solution of the cupric oxide m 
the mass, there is but little colour to be seen at all. 

With many glasses made at a high temperature, 
cupric oxide gives an olive-green colour. Without 
going so far as to say that the dusky shade in the 
green is invariably due to some reduction of the 
cupric oxide to the lower oxide of copper, there is 
evidence of this in certain instances which I have 
come across. To take one : in makmg trials for 
a glass which was intended to be of a green colour 
with only a slight tinge of olive in it, and of a 
sufficiently fight shade to enable the fight of a 
candle flame to be seen through a 1-inch thickness 
of the glass, the furnace conditions happened to 
change on one occasion so that the glass was 
exposed to a reducing atmosphere. The resulting 
glass was so black that a bright June sun was 
invisible through a piece of the glass one-fortieth 
of an inch thick. Such a state of affairs might 
be considered to come about by the glass being 
a mixture of red copper glass with a green 
cupric oxide glass, through which mixture but 
little light could be transmitted. Now red glass 
owing its colour to finely dispersed metallic copper 
is rendered colourless by fusing it and quickly ' 
chiihng it- The black glass referred to might 
therefore be expected to become green if fused 
and quickly chilled, but it did not change from its 
intense black colour. This just gives a hint of 
the possibility of a cuproso-cupric compound being 
present in the glass analogous to, though not so 
definite as, ferroso-ferric oxide, the well-known 
black iron scale. 

Again, an analogy with solutions helps a little. 
If to a colourless solution of cuprous chloride in 
hydrochloric acid there be added a transparent 
green solution of cupric chloride, the mixture turns 
black. Although dusky greens and the black glass 
Just referred to might be accounted for by varying 
mixtures of red and green glass, the colour of this 
solution could scarcely be accounted for in the 
same way. Moreover, in experimenting with red 
copper glasses, and studying the way in which the 
red colour can be prevented from developmg by 
sudden chilling and can be produced by subsequent 
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heatmg, I have repeatedly noticed that, instead 
of obtaining a clear colourless glass m bulbs made 
from the red glass and quickly chilled, the bulb 
has been sometimes of a dusky hue and sometimes 
of a definite neutral tint As no other colouring 
agent but copper was present in these glasses, I 
am inclined to attribute the neutral shade to a 
cuproso-cupric compound Avhich is stable m the 
glass and is analogous to the compound formed 
when the cuprous and cupric chloride solutions 
are mixed, rather than to a physical mixture of 
red and green glasses 

I must not deal further with cupric oxide glasses 
except to mention that, unlike cuprous oxide 
glasses, copper glasses and many other coloured 
glasses, such as gold glasses, selenium glasses, 
cadmium sulphide glasses, and opal glasses, cupric 
oxide glasses cannot be rendered colourless by 
sudden chilling, nor, indeed, can the tint of these 
glasses be modified to any noticeable extent in 
this way An attempt to explain this difference, 
which seems to divide colouring agents generally 
into two classes, would involve a very lengthy 
account of the various phenomena which have been 
observed, and would, moreover, be to a considerable 
extent little more than a re-statement of facts 
which would involve differentiation between the 
meanings of such terms as ' solution,’ ' chemical 
combination,’ and ' dispersion,’ and would lead 
to much argument 1 must content myself with 
this short and incomplete account of the modes 
of behaviour of copper and its oxides jn glasses 
and glazes. 

Passing on now to iron, there*, arc colours pro¬ 
duced by ferric oxide, ferroso-ferric oxide and 
ferrous oxide, but L do not know of any glass or 
any material which could be called glassy which 
owes its colour to metallic iron m a fine state of 
dispersion. Starting in the first place with ferrous 
oxide, which gives the well-known green colour 
to glass of the nature of window glass, 1 need only 
point out that this colour is considerably modified 
by the composition of the glass, and without going 
into a number of details I will mention the way m 
which this tint is modified by the presence in the 
glass of zme oxide or magnesium oxide The former 
intensifies the colour produced by any given amount 
of ferrous oxide and changes the usual green into 
almost a blue. A similar change occurs with 
magnesium oxide, hut the intensification of the 
colour IS less marked Among the alkalis, lithium 
oxide also tends to give a bluish tint to glasses 
containing ferrous iron A notable example of 
this is seen in an early Chinese glaze which, through 
the 'kindness of Mr. G Eumorfopoulos, I had the 
opportunity of examining. The thinner parts of 
this glaze are practically colourless, but ibe thicker 
parts have a beautiful blue tint An examination 
of the glaze showed that it was for such glazes un¬ 
usually rich both in lithium oxide and in magnesium, 
and the colouring material was identified as iron. 
If the Chmese workers had substituted zinc oxide 
for the magnesium oxide in their glaze mixture, the 
colour would have been very much more marked. 

(To be continued.) 
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The Control of Insect Pests by Means of Parasites. 

By Dr. S. A. Neave. 

1'N recent years agriculture m its broadest sense i apples, while the fact that the best insecticide used 

for it contains arsenic has caused much loss and 
confusion to the trade in imported apples owmg 


J- has received a powerful stimulus throughout 
the British Empire owing to the tremendous 
growth of the demand for vegetable and animal 
products of all sorts, especially m the more densely 
populated countries. In consequence, more and 
more attention has been directed to the insect and 
other pests of crops and domestic ammals, and 
some recogmtioii of the vast damage they do is 
becommg general. One result of this is that 
entomology, as an apphed science, has attained a 
status and importance that would not have been 
thought possible a generation ago 

The almost world-wide attention that has been 
directed of recent years to problems of insect pests 
has naturally led to the investigation of new 
methods of controlling them Though considerable 
strides on the chemical and physical side have 
been made in advancmg our knowledge of in¬ 
secticides and of apparatus for using them (even 
aeroplanes havmg been adapted for this purpose), 
it IS now fairly vudely recognised that such methods 
are seldom more than palliatives and necessarily 


to the risk of arsenical residues bemg found on 
them. 

Though every country now has a more or less 
elaborate code of quarantme laws directed to 
keeping out msect pests, they can never be an 
absolute safeguard, and it is too much to expect 
that what has happened in temperate climates will 
not repeat itself m tropical ones with the ever- 
mcreasmg exchange of tropical products that is 
now gomg on Indeed, the history of recent years 
shows that this is already happenmg, as can be 
seen by the spread, vithin the last ten years^ of 
the dreaded Pink Bollworm of cotton mto the New 
World 

Beahsation of all this has led the modern 
entomologist to try to take a leaf out of the book 
of Nature, and to see whether what may be called 
artificial methods of insect control cannot at least 
be supplemented, and perhaps in some cases 
superseded, by utilising parasitic insects or other 


involve an annually recurrent expenditure Indeed, ! enemies to reduce the numbers of a given pest. 


it is not too much to say that the damage done by 
insects, when the cost of keepmg dovui their 
numbers is added to it, materially increases the 
cost to the consumer of nearly everythmg he eats 
and much of vegetable and animal origm that he 
w^ears or uses in other ways. Artificial control 
measures have the further disadvantage that most 
of them are unsuitable for use by the uneducated 
native populations, who are yearly producing more 
and more of the crops of cotton and other tropical 
products that are exported to other countries 
One of the primary causes of an insect becommg 
sufficiently numerous to reach the status of a pest 
is the action of man himself, who, in the processes 
of agriculture, destroys the equilibrium that exists 
under natural conditions between insects and their 
various enemies A pest wdth a somewhat different 
origin, and one often most difficult to deal vith, is 
an insect that has been accidentally or thought¬ 
lessly introduced into a new country where the 
climatic conditions may be specially favourable 
to it and the natural enemies that kept dovui 
its numbers m its native country do not exist. 
That this should have already occurred in the 
temperate regions of the New World and of the 
southern hemisphere is not surprising, and some 
of the worst pests in Canada, South Africa, Aus¬ 
tralia, and New Zealand are m fact of European 
origin and not indigenous in those countries Many 
examples of this might be cited, but one wfith which 
most people are probably familiar is that of the 
Codhng Moth, which infests apples This insect, 
though not of any great importance ui England, 
and seldom found in numbers except in neglected 
orchards, is a major pest in all the more temperate 
parts of the British Empire. Elaborate spraying 
operations have to be carried out against it, and 
these materially enhance the cost of imported 
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Though this method obviously has great limita¬ 
tions and must be applied with great circum¬ 
spection, it has the outstanding advantage that, if 
successful, its results are permanent, and that the 
expense it involves is hmited to the original cost 
of the preliminary investigation and of the breeding, 
exportation, and" establishment m its new home of 
the parasite concerned. It is not, however, sug¬ 
gested that this method can be expected to ehmmate 
altogether the necessity for artificial control 
measures except in rare cases, smce a parasite in 
the nature of things does not normally extermmate 
its host (a procedure that would mvolve its ovui 
extmction), but merely reduces its numbers to 
such an extent that a major pest may become one 
of mmor importance. 

It IS obvious that great care must be exercised 
in the carrying out of such a scheme, and certam 
cardinal principles are involved. Perhaps the chief 
of these is that in the majority of cases the parasite 
selected for introduction must be a highly special¬ 
ised one that is unhkely to affect the balance of 
Nature in its new home by attacking anythmg but 
its intended host or a species nearly alhed to it. 
It is also important to discover the most effective 
parasite of the many that commonly attack a given 
host Harm may be done by the importation of 
several parasites, all of which compete for existence 
in the same host. Though there is some doubt 
on the point, it has been stated that in Hawaii, 
where some of the pioneer work of this character 
has been carried on, when several parasites of the 
Mediterranean fruit-fly were simultaneously intro¬ 
duced into those islands, they ultimately proved 
less effective owing to the numbers of the most 
efficient species being reduced by competition with 
the others. Similarly, the utmost care has to be 
taken to eliminate all hyper-parasites, that is to 
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say, parasites of the parasite itself, for these may 
practically cancel its effect on the host, and it 
must be borne in mind that once such minute 
insects are established in a new country their 
eradication is impossible. Moreover, a parasite 
that 13 only moderately effective in its native 
country may become vastly more so in a new one 
if its h}"per-parasites are absent It will therefore 
be obvious that the successful accomphshment of 
a scheme of this character involves much careful 
and often lengthy mvestigations sometimes ex¬ 
tending over several years, and that satisfactory 
results cannot be guaranteed in advance 

The Government of the United States has 
devoted large sums in recent years to establishmg 
laboratories where work of this kind may be 
carried out, and early m the present year it passed 
an Act that appropriated no less than 10,000,000 
dollars for wnrk on the European Corn-borer, an 


mtroduced moth that is doing a vast amount of 
damage to maize, and the parasites of which are 
being bred in France for export to North America, 
In order that a start may be made on these 
lines in the British Empire, tlio Empire Marketing 
Board has recently provided the Imperial Bureau 
of Entomology with funds to maintain a laboratory 
at Farnham Royal Work has just begun there, 
but it is not to be expected that any important 
results can be attained before next year at the 
earliest, though it is probable that, as a small 
beginning, a Braconid parasite of the blow-flies 
that cause serious losses amongst sheep may be 
sent in the autumn to Australia, New Zealand, and 
the Falkland Islands. Several investigations have, 
however, been begun or are being planned, which, 
it is hoped, will benefit many other parts of the 
Empire, including Canada, Australia, Ncw^ Zealand, 
South Africa, and Kenya Colony. 


News and Views. 


An agreement between the I.G Farbenindustrie 
(the Geiman Dye Trust) and the Standard Oil 
Company of New Jersey for the exploitation of a 
new process for the production of synthetic petrol 
which the I.G. has evolved, was reported in the 
Times of Aug. 11. This agreement relates solely to 
the American markets, and further negotiations, it 
was stated, may be exjiected with European coimtries 
in respect of the realisation of the patent rights 
concerned. Much Siieculation appears to have arisen 
as to the precise natiue of the piocess in question, as 
only the most meagre information has been officially 
forthcoming. But the few details provided in the 
Times report are sufficient to identify it with reason¬ 
able certainty as that which forms the basis of a 
group of very recent patent appheations emanating 
from the I.G. This new process, described as the 
destructive hydrogenation of carbonaceous materials, 
appears to comprise nothing more than a develop¬ 
ment of the well-known Bergius method, accordmg 
to which coal or similar material is subjected to 
theimal decomposition in the presence of hydrogen 
under pressure to produce hydrocarbon mixtures of 
the nature of petroleum. But whereas berginisation 
is essentially non-catalytic, the new process is based 
upon the discovery that the mtroduction of certain 
catalysts leads to the formation of more valuable 
hydrocarbons, with increased yields and at an 
enhanced rate. 

The first of these catalysts to be protected by the 
I.G. were compounds of nitrogen, whether added as 
such or formed in situ from added mtrogen; then 
followed molybdenum and its compounds, then 
chemically combined sulphur, then tungsten and 
chromium, until now a whole host of such sub¬ 
stances have been described. Furthermore, the 
hydrogen need not he so highly concentrated as in 
the berginisation method; it may even be present 
as combined hydrogen, e.g. as hydrogen sulphide or 
methane, or it may be produced by the introduction 
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of steam which leaets with tlie carbonaceous material. 
Otherwise, the reaction conditions appear to be very 
similar to those obtaming in the berginisation method. 
Like the latter, it is applicable not only to coal and 
other solid materials, but also to the treatment of 
tars, mineral oils, or thoir distillates, and even to 
such bodies as asphalts and resms. Presumably it is 
in the treatment of heavy oil distillates and residues 
that the Standard Oil Company is mterested, for 
any process using coal as starting material could 
scarcely be an economic proposition for some years 
to come in the United 8t<atos, considering its natui'al 
oil resources. It may bo lemarkod that- the engineer¬ 
ing difficulties associated with the troabnient of largo 
quantities of materials luidor the high tomporatinos 
and pressures proposed (of the order of 500° C. and 
200 atmospheres) are very considerable, oven to an 
organisation like the I G., which has unparalleled 
experience of the technique of high-prossui*e working. 
Any estimation of the commercial importance of the 
process must therefore be reserved until it has 
definitely emerged from the experimental stage and 
more detailed information is available concerning it 

It is now twenty-one years ago since the Victoria 
Falls and Transvaal Power Company was granted 
rights to utilise the Falls for the generation of electric 
power. Hitherto the Comxiany has only used steam 
plant to x>i'oduce power, and recently it has received 
a communication from the Northern Rhodesia 
Government in which stress is laid on the principle 
that it IS not in the public interest that this source 
of power should remain indefinitely unused. The 
Company has replied that it has always been anxious 
to utihse the power of the Falls commercially as soon 
as possible. It is quite willing that the rights and 
conditions granted twenty-one years ago should be 
suitably modified or expanded, m a similar way to 
that adopted in other countries for the control of 
power undertakings. The Company was founded 
with the object of supplying the Transvaal gold 
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mines with power from the Falls. It was soon found 
out that owing to the hea\^" costs of transmission 
the scheme was then commercially impracticable 
The company has endeavoured to find an outlet for 
j)ower m Rhodesia. The vast size of the country, 
however, the widely scattered white population, and 
the fact that the Falls are situated at such a great 
distance from centres where there might be possi¬ 
bilities of export trade, present serious difficulties in 
the way of development. It is doubtless these 
difficulties that have prevented industries requiimg 
large amounts of cheap electrical power from being 
attracted to the country. 

In an interestmg paper to the Wireless World of 
July 13, Captain Eckersley, the engmeer to the British 
Broadcasting Corporation, discusses the considerations 
which led to the proposal to establish a new distribu¬ 
tion of broadcasting stations in Great Britam so as | 
to enable listeners to have the choice of alternative i 
pi'ogrammes The problem is a difficult one owing to 
the variations in the reception depending on the 
distance from the broadcasting station. If an alterna¬ 
tive programme is provided, it must be possible for 
any one to switch from one to the other with great 
ease. It is useless to give as an alternative a pro¬ 
gramme the reception of which is distinctly mferior. 
The author divides the service areas roimd a broad¬ 
casting station into zones, which he calls the ‘ wipe¬ 
out ' area, the A, the B, and the C service areas. The 
wipe-out area is boimded by the field strength contour 
of about 30 millivolts per metre. In this area, cutting 
out the local station is difficult unless very special 
apparatus is used. In the A area the field strength 
lies between 30 millivolts and 10 millivolts per metre, 
m the B area between 10 millivolts and 5 milbvolts 
per metre, and in the C area between 5 millivolts and 
2 5 millivolts per metre. 

In an -4 service area defined as explained above the 
listener is practically certain of an uninterrupted 
service, and electric trams or trams or X-ray apparatus 
will rarely affect him. In a B ser\uce area there is 
good crystal reception, but in a G ser\uce area the 
listener is often at the mercy of outside mterference. 
In liondon the ^ wipe-out ’ area is roughly a circle of 
six miles radius, with its centre at the broadcasting 
station. The space between this and a concentric 
circle of about 12 miles radius is the A service area. 
A circle of 18 miles radius mcludes the B service area, 
and the C service area is mcluded within a radius of 
30 miles Baventry having a long wave-length attenu¬ 
ates much less rapidly than London. In the future, 
much higher aerials must be used so as to improve 
the efficiency of the radiation. To get an even dis¬ 
tribution this efficiency must be improved to the 
utmost. By mternational agreement Britam has 
been allotted ten wave-lengths. The author con¬ 
siders that the best way to reframe distribution is to 
use for the main service fewer transmitters. He 
thinks that five centres of distribution, each usmg 
two wave-lengths, would be the best. 

Sixty per cent, of the total cost of farm produce is 
chargeable to power and labour; farmers cannot, 

No. 3016, VoL. 120] 


therefore, afford to neglect any possible means of 
reducmg such costs. Mr. R, Boriase Matthews, in 
the Scottish Journal of Agriculture, vol. 10, p. 271, 
discusses electricity in farmmg and gives several 
striking examples of economy that can be effected by 
Its use. He considers electricity profitable at 8d. a 
umt for light and 4d. for power, though m many 
cases, especially where manual laboui’ is at present 
employed, a considerably higher rate would be found 
economic. Electric lightmg has proved very success¬ 
ful m poultry houses durmg the vunter months, 
15-35 per cent, more eggs being obtanted at a time 
when prices are highest, oving to the mcreased hours 
of feeding and exercise, bees also have been found to 
produce 17 lb. more honey per hive per annum 
when electrically lighted and heated. Electric power 
is particularly suited to dairy work owing to the special 
need for cleanliness, and when used for cream separ- 
atmg or other daily operations where manual labour 
is at present employed, the cost of installation may be 
recovered in twelve months. Great sawng is also 
obtained by the use of electric milking maclnnes. 

Mb. Matthews states that hay can be artificially 
cured by electric power, and has a better aroma and 
greater nutritive value than the naturally cm’ed pro¬ 
duct The hay is cut green or even wet and stacked 
immediately; air is then driven m through wooden 
ducts, the moisture and heat evolved bemg thereby 
dissipated. The curing depends on temperatm’e control 
and the arresting of the process at the correct point. 
Electric plouglung is not yet used as much in Great 
Britain as on the Continent, but even at its present 
stage it compares favom*ably with all other methods 
of plougiiing. Special types of farm buildings are not 
necessary before electrically operated machinery is 
installed; in fact electric power is being successfnlly 
used in many low buildmgs in Scotland. Besides the 
enormous commercial value of the development of 
electric power m farming, there would result a social 
serffice of the first importance, namely, the raising of 
the standard of hfe in rural aieas 

Adjoining the Brent Talley Golf Links m the 
Borough of Ealmg is an estate of seven acres, the 
greater part of the grounds of which have, from 
being left almost entirely untouched for fifteen 
years or more, become a recogmsed haunt of birds, 
and many species are known to have nested theie. 
The Selbome Society has long wished to protect the 
ground m question, and at last there is an opportunity 
of acquirmg it It has been suggested that it would 
make a fitting memorial to the late W. H. Hudson, 

I who helped the Selbome Society to establish the 
Brent Bird Sanctuary at Perivale higher up the river. 
Lord Montagu of Beaulieu, Lord Avebiuy, and Sir 
John Otter are making an appeal for funds to form 
the new bird sanctuary. Donations towards the 
purchase and mamtenance of the property should be 
sent to the treasurer of the Selbome Society, Sir 
John Otter, at the Hermitage, Hanwell, W,7. 

An esteemed contemporary, Cheimstry and Industry, 
with enviable bonhomie, frequently looks out upon 
the world with a twinkle m its eye — occasionally 
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TTitli juxtaposition of tongue and cheek—and sees all 
kinds of delightful things beyond the strict lange of its 
title. Thirty of these glimioses (Dr. Stephen Miall 
calls them ‘‘Chemical Reflections”) have been col¬ 
lected and republished by Messrs. Ernest Benn, Ltd., 
for the entertainment and (or) instruction of a wider 
circle. The author, although he denies being either 
a chemist or a writer, has indeed a pretty wit and a 
sturdy commonsense which give point to his remark 
(page 21) that “it costs less to read Chemistry and 
Industry than to take stalls to see ‘ No, No, Nanette.’ ” 
Thoughts on an oyster jostle with the coking of coal; 
hohdays (two of them), science and religion in the 
United States, bad tiade, the scope of organic chem¬ 
istry, the late Laboin* Goverimient. and one or two 
outstanding personalities are all ‘reflected’ as m a 
mirror, which, to be candid, has not always a plane 
surface. That, however, naturally makes the re¬ 
flections all the more amusing, 

Mr. H. Barkley, of the Commonwealth Weather 
Bui’eau,read a paper on “ Some Correlations between 
Ramfall and Production m Australia,” to the 
University of Melbourne Agricultural Society, on 
June 10. Mr. Barkley began with a consideration 
of area rainfall in Australia; he showed from observa¬ 
tions made over a period of years the jjossibility of 
ascertaining the frequency distribution of rainfall in 
any chstnct He pointed out that a calculation of 
the probability of rainfall in excess of a certain 
mimmum in one year followed logically from such 
data ; the use of such calculations made the risks of 
the pastoral industry ascertainable. Turning to the 
wheat crop, Mr. Barkley showed that in the curve of 
annual yields there is a steady rise, due presumably 
to the introduction of supeiior methods of cultivation, 
and that the mean curve can be calculated , from 
this curve there is an 80 per cent, correlation between 
August-September precipitation and final yield. Crop 
estimates based on this method have the great meiit 
of being early. In the season 1926-27 they were 
wnthin 10 per cent, of the yield finally reported. 
Rams m October and November have some mfiuence 
on the yield, but chiefly in increasing gram size and 
water content. Dealing with the pastoral industry, Mr. 
Barkley showed that grazing capacity per acre is in the 
western half of the State correlated with rainfall, and 
that average fleece weight varies in conjunction with 
that of January and February. In the eastern half 
of the State, where the rainfall is considerably higher, 
and in the central district, where hand feeding is 
frequent, the results are divergent. As regards 
lambing, observations on certain large estates show 
the existence of a close correlation between the 
combined precipitation of January and April and 
lamb-production. 

The full programme has now been issued of the 
meeting on Sept. 1-4, at Basel, of the Swiss Society 
of Natural Sciences. Dr. Fritz Sarasin will deliver 
his prmidential address on Sept. 1, and special lectures 
wiH be given by Profs. A. Brachet, L. Courvoisier, 
Duparc, and H. E. Sigerist, as was announced in 
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our issue of June 11, }> 866 The fourteen sections 
into which the scientific work of the meeting will be 
divided, together with the names of the sectional 
presidents, are as follows Medical biology (Prof. 
R Stachelm, of Basel) , chemistry (Prof. H Rivier, 
of Neuchatel); physics (Prof. P. Debye, of Zuiich) ; 
geoifliysics, meteorology, and astronomy (Pi'of. S. 
Mauderli, of Bern) , mathematics (Piof F. Gonseth, 
of Bern); pharmacy (J. Lang, of Davos) ; geology 
(Prof A. Jeannet, of Neuchatel); mineralogy and 
X3etrogra29hy (Prof M Rhemharfl, of Basel), palaeon¬ 
tology (Dr A. Tobler, of Basel), zoology and ento- 
mology(Prof A Reiehenspergei, of Freiburg) , general 
botany (Prof E Wiiczek, of Lausanne) ; systematic 
botany and plant geography; anthropiology and 
ethnology (Prof R. Zeller, of Born), history of 
science and medicine (Prof G. Sonn, of Basel). 
Excursions of special interest to geologists, petro- 
giaphers, and botanists respectively have been ar¬ 
ranged as well as numerous social functions. The 
chairman of the reception committee is Dr. J. 
Roux, Naturhistonsches Museum, Aiigiistinergasse 
2, Basel 

The third meeting, since the War, of the Inter¬ 
national Commission for the Exploration of the 
Upper Air is to bo held at Leipzig on Aug 29- 
Sept, 3. The previous meetings were at Beigen in 
1921 and m London m 1925. Sir Najiier Shaw is 
president of the Commission, in succession to Prof. 
V. Bjerknes ; the socretaiios ar© Dr Th. Hossolboig, 
director of th© Meteorological Institute of Oslo, ami 
Mr R. (i R. Lempfert, assistant director of tho"" 
Meteorological 01‘fice, London. The local arrange¬ 
ments are in the hands of Prof. Dr Woickmami of the 
Geophysical Instituto of the Umvorsity ot Leipzig. 
The principal businoss of tho mooting is to consider 
ways and means for the ro-estabhshrnont of tho 
publication of the results of the international co¬ 
operation in aerology in continuation of tho agree¬ 
ment arrived at in St. Petersburg in 1904 which was 
interrupted by the War. In accoidanco with in¬ 
structions of the Commission, a specimen volume of 
“ Comptes rendus des jours mternationaux, 1923,” 
has been prepared, and with the aid of contributions 
from the Meteorological Section of the International 
Union of Geodesy and Geophysics, and from other 
soui’ces, has been printed for circulation In its 
main features, the volume follows tho precedent of 
th© “ Roseau Mondial,” an annual volume of ob¬ 
servations of pressure, temperature, ami ramfall for 
the globe, which is published by th© Meteorological 
Office, Air Ministry, and dates back to 1910; hut 
th© specimen volume contains two new features: first, 
a folio of maps of the distribution of pressure over 
each hemisphere on the thirty-six “international 
days” of 1923; and secondly, a folio of “ tephi- 
grams ” or representations of the results of observa¬ 
tions of registering balloons on the international days 
expressed as curves referred to absolute temperature 
and entropy as co-ordinates, and therefor© specially 
expressive of the energy of dry or saturated air in the 
atmosphere on those days. 
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The Ghem^ker-Zeitung of June 22 contains a special j 
supplement dealing with the progress of mdustrial j 
inorganic chemistry in the years 1924-1926 The ; 
review is by no means confined to progress m Ger- | 
many but extends to other countries. The nitrogen - 
problems are dealt with in very considerable detail > 
Then follow a lengthy account of progress in the ' 
manufacture of dyestuffs during 1926 and a report on I 
synthetic sweetening substances during 1925-1926. ! 
The value of these reports is greatly increased by the ! 
numerous references to patent literature and to other | 
journals. 1 

The Report of the National Reseaich Council of ! 
the United States for the year ending June 30, 1926, | 
shows that the expendituie of the Coimcil for the year | 
was approximately a million dollais, about a third j 
of which was disbursed for Research Fellowships. , 
These are awarded to candidates who have gained 
the Rh D. degree or its equivalent and have shown ; 
marked ability m research. For the year 1925-26 ; 
the number of fellowships awarded was: in physics | 
26, chemistry 26, mathematics 11, medical sciences j 
36, anthropology 4, botany 11, zoology' 11, psychology 1 
7, seed germination 1. Others are appointed in : 
co-operation with orgamsations affiliated with the ' 
Council, for research m agricultural and industrial I 
problems. In agriculture 7 fellowshiiis were awarded. | 

i 

Volume 18 of Co?itnbuUo7is fioin the Jefferson | 
Phijs'ical Laboratory of Harvard University contains | 
reprints of forty-three papers by the staff and j 
students pubhshed during the year 1925. Seven 
of these i elate to the effects of high pressure on i 
viscosity, compressibility, or magnetic susceptibility, ; 
three to band spectra, ten to X-ray phenomena, 
three to the Hall and related effects, four are on 
photo-chemical problems, and several deal with the 
atom and its structure. About a third of these 
papers are due to the work of the four National 
Research Fellows at the Laboratory. Prof. Bridg¬ 
man’s paper on the effect of pressures up to 12,000 
atmospheies on the viscosities of forty-three pure 
liquids is one of the longer papers and forms a valuable 
addition to the information which is being got together 
by the Research Committee on Lubrication of the 
American Society of Mechanical Engineers. A short 
paper describes the equipment of the Cruft High 
Tension Laboratory for pi’ecision X-ray research, and 
the volume includes obituary notices of Profs. Sabine 
and Trowbridge by Piofs. Hall and Lyman respectively. 
No one with this volume befoie them can doubt the 
value of the Jefferson Laboratory as a centre for 
research. 

Undeb the will of the late Thomas L. Gray, the 
Royal Society of Arts is residuary legatee of his estate 
for the purpose of founding a memorial to his father, 
the late Thomas Gray, who was for many years 
Assistant Secretary to the Board of Trade (Marine 
Department). The objects of the tiust are “The 
advancement of the Science of Navigation and the 
scieirtific and educational interests of the British 
Mercantile Marine.” The Council now offers a prize 
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of £100 for a valuable imiirovemeiit m the science or 
practice of navigation proposed or invented in the 
years 1927 and 1928, and a prize of £50 foi an essay 
on The Practice of Navigation in the Mercantile 
Marine ” The essay must be based on the actual 
methods used by the writer during his career, with 
special reference to the instruments used as aids to 
navigation, and the effect of stowage of cargo on the 
steermg, speed, and safety of the vessel. Essays must 
be tjqied or clearly written and must be sent m under 
a motto, accompanied by a sealed envelope enclosing 
the author’s name. Competitors must send in their 
essays not later than Dec. 31, 1928, addressed to the 
secretarj^ of the Royal Society of Arts. 

We have received from Messrs. Brown and Son, 
of Alembic Works, Holloway, London, N , the four¬ 
teenth edition of their catalogue of laboratory appar¬ 
atus and ecpiipment. The greater part of the volume 
13 devoted to apparatus suitable for mdustrial research 
laboratories and the larger technical institutes 
Illustrations are given of benches and other fittings 
supplied to the laboratories of H M. Government, the 
Imperial College of Science, the University of Liver¬ 
pool, etc Considerable space is devoted to ovens 
and stills, combined or separate, smtable for large 
or small laboratories Electrically heated ovens, 
vacuum ovens, and high-pressure steam ovens, m- 
cubators heated by gas or electricity, centrifuges, 
explosion cupboards with sliding steel doors, elec¬ 
trical tube and niuMe furnaces, mixmg machines for 
stiff pastes, end-rimner mills, tiltmg boilmg-pans and 
cold storage chests will be found in the bst. Special 
features are patent self-sealing autoclaves, designed 
to withstand pressiues up to a thousand atmospheres, 
rectifjnng stills for alcohol and other licjuids. with 
capacity ranging from five to fifty gallons, and 
electrically heated Soxhlet extractors for ordinary 
laboratory use or for quantities up to twenty gallons 
of solvent. 

Readebs interested m early maps and geographical 
books should see the latest catalogue (No. 498) of 
Mr. F. Edwards, 83a High Street, Marylebone, W I, 
which gives particulars of upw'ards of 1200 items, 
some of great rarity. Reproductions of the most 
mteresting maps are given. The catalogue will be 
sent free upon application 

Applicatioks are invited for the following appoint¬ 
ments, on or before the dates mentioned :—Inspectors 
of stores for the Indian Stores Department—The 
Secretary to the High Commissioner for India, 42 
Grosvenor Gardens, BW.l (Aug. 22). A junior 
technical officer at the Royal Aircraft Estabhshment 
to assist in the experimental development of electrical 
equipment for use in aircraft—The Chief Superin¬ 
tendent, R.A.E., South Farnborough, Hants (Aug. 27, 
quotmg A, 199) An advisory agricultural economist 
in the University of Reading—The Registrar, The 
University, Reading (Aug. 27). An assistant inspector 
of weights and measures in the Weights and Measures 
Department of the City of Nottingham—The Town 
Clerk, The Gmldhall, Nottingham (Aug. 29). A lecturer 
in radiology, a lecturer in anaesthetics, a demonstrator 




272 


NATURE 


[August 20 , 1927 


for the prosthesis room, and a demonstrator for the 
conservation room of the Cairo Dental School—The 
Director, Dental School, Mimstry of Education, 
Cairo (Sept. i). An assistant lecturer in mechanical 
ensineermg at the Bradford Technical College—The 
Principal, Teelimcal College, Bradford (Sep>t 5), 
An adviser in agricultural zoology and a research 
assistant for soil sun^ey Tvork in the department 
of agriculture of the University College of North 
Wales-—The Secretary and Begistrar, University 
College (Department of Agriculture), Memorial 
Buildings, Bangor (Sept 10). A professor of dentistry 


m the University" of Otago, New Zealand — The 
High Commissioner for New Zealand, 415 Strand, 
W C 2 (Sept 15) An assistant lecturer in [ihysics in 
the University of Manche»ster—The Registrar, The 
University, Manchester (Sept 20) An assistant 
lecturer m economies at Auckland University College, 
New Zealand—Tiie High Commissioner for New 
Zealand, 415 Strand, W.C.2. A jimior assistant 
physicist, imder the directorate of radiological research 
of the Research Department, Woolwich—The Chief 
Superintendent, Research Department, Woolwich, 
S.E.18. 


Our Astronomical Column. 


C0NJTJXCTI02^ OF JOFITER AND UnANtJS -These 

two planets reach opposition next month, and are 
now observable well before midnight. They have been 
in south deehnation for many yeai’s (six and forty-two 
respectively) and have now returned to the equator 
On Aug. 19 Uranus is 49' due north of Jupitei, so it 
is an easy opportunity to identify the former planet 
It IS visible to the naked eye m a clear sky with acute 
sight, if one knows exactly where to look. 

Maxfmtoi of Miba. —This remarkable variable star 
is due to attain its maximum at the end of September , 
as it will then be nearly opposite to the sun, the 
conditions for observation will be veiy favourable. 
It is already visible to the naked eye, but it is not 
high enough for convenient observation until after 
midnight It wiU be interestmg to compare Mira with 
neighbouring stars during the next few weeks, and to 
note its gradual increase m light. The star attains 
the second magnitude at some maxima, the third at 
others 

Sky Iixumination during the Total Solar 
Eclipse of June 29.—It has been observed m 
several eelqDses that the recovery ot light at the end 
of totahty appears to be far more rapid than its 
decline at the begmnmg of it. iMiss Catheime O. 
Stevens, vTitmg horn 3 Heron Court, Richmond, 
Surrey, refers to the total solar eclipse of Jime 29 
in particular, and ascribes the effect to the fact that 
the shadow cone pierced the atmosphere at an angle 
so acute that it reached the atmosphere vertically 
above any locahty m advance of its arrival at the 
place itself, and so caused a good deal of gloom before 
totality. Allusion has already been made to this | 
effect in Nature of July 9 in explanation of the fact 
that the descent of darkness and return of light at 
Colwyn Bay happened some seconds before the actual 
begimiing and end of totality. It may also have had 
an effect in causing the return of light to be more 
rapid than its withdrawal, but in this case the effect 
ought to be reversed at an evening eclipse, the with¬ 
drawal being more rapid than the return. Such an 
effect is seldom if ever noted. It was certainly not 
the ease at the afternoon eclipse at Algiei'S m 1900, 
but in that case the air was so transparent that 
atmospheric effects would be much less conspicuous. 

Comets.—N o further news of Gale’s comet has 
come to hand, and it is to be feared that the object 
h^s been lost. It is, however, possible that un- 
repoited observations have been made in the^ southern 
hemisphere. 

Senhor Mello e Simas has published some researches 
on the conjectured identity of Comet Comas Sola with 
1890 VII (Spitaler). He has earned the position of 
the former back to 1912, when it made a near approach 
to Jupiter, and finds that it was about four astro¬ 
nomical* units from the position of the latter, brought 
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up from 1890, with perturbations by Jupiter up to 
1901. He concludes that the two comets are not 
identical, but this cannot yet be considered as 
definite ; Spitaler’s comet was a difficult object in 
1890, and the observations were neither numerous 
nor very exact. It is, therefore, quite possible that 
its accepted period is sufficiently m error to permit 
of the two comets being identical. The orbit of 
comet Comas Sola is much better known, since this 
has been well observed under favourable conditions 
for more than half a year ; it would seem, therefore, 
to be the safer course to start from this end, and work 
back with different assumed periods, to see wdiether 
any of them would fit with Spitaler. 

'VAstrojiomie for August contains an article by 
Mme. Flammarion on comet Pons-Wmneeke, wfith 
icproductions of two photographs taken by M. F. 
Quenisset on June 23. The comet appears as a 
largo nebulosity, some 25' in diameter, slightly ex¬ 
tended to the north, that is, towards tiio sun Tlie 
nucleus was of mag. 9. On June 26-27 a tail 1° long 
was photographed, m P.A. 230°. The coiaol was 
easily visible to the naked eye as a small white trans¬ 
parent cloud, not unlike the Andromeda nebula. 

Dr. G. Merton has obtained the following ])hoto- 
graphic observation of comet Grigg-Skjcllorup 

July 5 96768 U.T., R A. (1927 0) 17^^ 19^^ 38 76«, 
N. Deck 39° 36' 27-5". 

He gives the following continuation of tlie ophemons 


(Oh): 

R A. 

N Bed. 

logr 

log A 

Aug. 20. 

ISh 3im 8^ 

12° 22 7' 


9*9290 

24. 

18 36 12 

10 49*7 

0 2261 

9*9563 

28. 

18 41 10 

9 23 2 


9 9830 

Sept. 1. 

18 46 29 

8 3*1 

0*2454 

0*0090 

Search ephemens for 

Schaumasse’s Comet 

(from 

B.A,A. Jour,, March 1927, p. 240) : 

Perihelion, Sept. 27 0. 

OUU.T. R.A. N. Oecl. logr. 

log /\ 

Aug, 22. 

8h 18 9'“ 

21° 25' 

0*1022 

0 3206 

30. 

8 51*6 

20 31 

0*0898 

0*3121 

Sept. 7. 

9 24-7 

19 13 

0*0798 

0*3055 

15. 

9 57 7 

17 33 

0 0728 

0*3007 

23. 

10 30 5 

15 34 

0*0693 

0*2982 

Aug. 22. 

Perihelion, Oct. 5*0, 

21° 2U 0*1165 

0 3174 

30. 

8 32*7 

20 41 

0 1022 

0-3071 

Sept. 7. 

9 5*6 

10 39 

0 0898 

0*2978 

15. 

9 38*7 

18 14 

0 0798 

0*2911 

23. 

10 11 7 

16 29 

0-0728 

0*2863 


The comet will be low m the north-east j‘ust before 
dawn. It is very desirable to find the comet this 
year, as the circumstances will be more unfavourable 
for observation at the next return in 1935. 
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Research Items. 


Eaely Man in America —In the Scientific A men- 

can foi August, Mr. Harold J. Cook returns once more 
to tile question of tiie aiitic[iiity of man in America. 
He recapitulates the circumstances of the discoveiy of 
the Xebraska tooth in the tertiary deposits of the 
divide between the Xortli Platte and Xiobrara Rivers 
near the Agate Spring Fossil Qiiaiiies These de¬ 
posits were discoveied by the wiater and Dr, W. D. 
Matthew in 1908 and have proved rich in mammahan 
remains of tertiary age, some showing distinct re¬ 
lationship with Asiatic forms Fresh discoveries j 
weie made year by year until the ovuier of the land | 
ordered the work to stop. Work by Mr. Albert j 
Thompson, of the American Museum of Xatural 
History, on an adjacent ranch produced from amons: 
the remains of a characteristic pliocene fauna e\u- 
deiices of human culture in the form of artefacts of 
green bone of contemporary animals Of these 
implements some are drilled, many shaped or shaip- 
ened m vaiious forms, while others have been used 
for pounding. Such is the result of a prehimnary 
critical study by Prof. Fairfield Osborn and Mr 
Thompson. The resemblance of these implements to 
those of modern Indian workmanship has already 
been pointed out. In January" last investigations 
were begun on a site farther south at Fredeiick, 
Oklahoma, on a ridge of sand and gravels lying on the 
eroded surface of Permian Period Red Beds. The 
geological evidence shows that the top of the highest 
hill in this area was once the bed of a nvei. It is now 
one hundred feet above valley level and two hundred 
and eighty feet above the present Red River. Three 
periods of deposition on the old P».ed Bed floor are 
shown. In Bed A, associated wuth typical pleistocene 
animal remains were stone implements made by man, 
showing a degree of cultui*e comparable with that of 
the modem Indian nomads of the plains. This 
evidence would, therefore, support the view that the 
Indian has changed little over a very long period of 
time, and meet the arguments of those who refuse a 
high antiquity to the Indian on account of the modem 
character of the remams, skeletal or other. This 
discovery is dated tentath^ely at a period of 365,000 
years ago and affords the most conclusive evidence of 
Glacial Age man yet found in America. 

Caxcer ITS Treatmeot, —The Irish Radium 
Committee has issued its Report, compiled by Dr. 
Walter Stevenson and !Mr. Maurice Hayes, on the 
treatment of cases of cancer by means of radium and 
radium emanation durmg the year 1926. A large 
proportion of the cases was unfortunately at an 
advanced stage and a palliative effect only could be 
hoped for : in this respect the treatment is attended 
with considerable success In a small number of 
cases, with or without operation, the treatment has 
apparently effected a cure. Rodent ulcer is parti¬ 
cularly amenable, and certain non-cancerous condi¬ 
tions, such as ulcers, local sepsis, sciatica and others, 
were much benefited {Sc Proc. Roy, Dublin /S'oc,, 
vol. 18, Xo. 39, 1927, p. 443). The Mmistry of 
Health has issued a Report by Dr. Janet Lane- 
Cla^qion on a statistical mqmry into the results of 
treatment of cancer of the uterus {Reports on Pub, 
Health and Med. Subjects, Xo. 40). The Report is 
based on the examination of data pubhshed prior to 
March 1926, contained m 848 articles derived from 
sixteen different countries and dealing with some 
80,000 cases of the disease. The principal findmgs are 
(1) that patients do not seek adwce until an average 
period of 6-9 months has elapsed after the first 
occurrence of symptoms, (2) that rather less than 
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hah the patients wlio then apply for treatment are 
at a stage at wliieli effective oiieratioii is practicable, 
(3) that the results of operation at an early stage of 
the disease are roughly twice as good as those m 
patients whose disease is still practicable for operation 
but who apply late, and (4) that cancer of the cervix 
is not more seiious m younger than m older women. 

Mixers’ axd QxrARRYMEx’s Phthisis. —Inhalation 
of dust containing sharp particles of silica or cpiartz 
mduces in those subjected to it either a condition of 
fibrosis of the lungs oi the same condition complicated 
with tuberculous infection—the true mmers’ phthisis. 
The last-named variety in the Rand mines has been 
the subject of a study bv IMr. Mavrogordato Down to 
1905 the dust particles in the air of the mines averaged 
150 mgm. per cubic metre of air, wutli a phthisis 
incidence of 30 per cent. Since then, by the compul- 
bory use of certain measures, the dust particles were 
reduced to 20 mgm. m 1911, to 5 mgm. m 1913, and 
to 2 mgm, ill 1921, with a fall in the phtlnsis incidence 
to 14 per cent, in 1915, 10 per cent, in 1916, and 
3 per cent, since 1921 {Publications of the S. African 
Institute Jor Med Research, Xo. 19. 1926). A similar 
effect from the inhalation of cpiartz particles derived 
i from slate dust is apparently seen in the high incidence 
i of phtlnsis among the slate workers m the Chv\Tfai 
I Rmal District of Carnarvonshire, winch is the subject 
of a Report by Dr. T W. MAcle to the ]\Iiinstry of 
Health {Repoihs ori' Pub. Health and Med. Subjects. 
Xo. 38, 1927). The phthisis death-rate among the 
slate cpiarr^anen and w'orkers of Gw^^ttfai reaches a 
maximimi at about sixty years of age, being then about 
8 per 1000, whereas the general death-rate for males 
fiom phtlnsis m England and Wales at that age is 
only about 1.25 per 1000. Males other than slate 
workers of Gw;^Tfai of the same age have a phthisis 
death-rate only a trifle more than that for England 
and Wales. 

Migration in Aphides. —^In Science Progress for 
April and July, Dr. J. Davidson, of the Rothamsted 
Experimental Station, discusses the biological and 
ecological aspects of migration in aphides. True 
aphides of the family Aphidid^ (as distinct) from the 
Phylloxeridae) may be separated into non-migratmg 
species, whose whole life-cycle is spent upon one type 
of plant, and migrating species. In the latter case 
one portion of the hfe-cycle occurs on one type of 
plant (primary host) on winch the fertilised eggs are 
laid, wlnle the remainder of the life-cycle consists 
only of parthenogenetic generations which occur m 
association with other types of plants (intermediate 
hosts). The primary hosts are trees or shrubs, while 
the mtermediate hosts may be herbaceous plants or 
other trees and shrubs. The complete life-cycle is 
practically confined to species occurring in temperate 
climates. In warmer countries such as Formosa, Java, 
and the southern United States the sexual phase 
is frequently suppressed, and continuous partheno¬ 
genetic reproduction is the rule. The migrating habit 
seems to have developed in relation with changes in 
the world’s flora. Those species which are primarily 
non-migrating, such as members of the tribes Lachnini 
and Calhptermi, exhibit certain primitive characters. 
The migratmg species, on the other hand, exhibit 
varying degrees of specialisation in habit and form 
correlated with the extent to which the migratory 
habit has developed. In general, those species asso¬ 
ciated with herbaceous i^iants represent the most 
recent development in aphid evolution. 
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The Contbol of the Tsetse-Fly —the 
Bulletiii q/ Entomological BesearcJi for June 1927, 
Drs. LI. Lloyd, W. B. Johnson, and P. H, Rawson 
have an important paper dealing with experiments 
in the eoiifroi of the Tsetse-fly in Xorthein Nigeria 
An interesting experiment was earned out m which 
wild game was excluded from a good secondary focus 
of Tsetse-hy by means of a strong fence. This set up 
a state of starvation in the case of the species moisitans 
and to some extent in tacJunoides There was marked 
reduction in abundance of both sjiecies of the Tsetse, 
especially of morsitans. It is considered that game 
destruction, if it could be effectually accomplished, 
would lead to the disappearance of the latter species, 
but not tachinoides. It is for this reason that a policy 
of game destruction is not recommended; it is 
suggested, on the other hand, that a policy of laissez- 
faire towards the game in Noithein Nigeria so that 
the increase of wnld Ungulata is checked, would tend 
to restrain the increase and spread of the Tsetse. A 
successful experiment in defeired grass burning is 
described. The late swnepmg fire was found to result 
m a great mortality of the flies and their pupae m 
both the species of Tsetse It scarcely affected the 
growth of established thicket, but probably checked 
the expansion of such and the formation of new 
thicket. It is considered that late grass burning, 
well organised, might have a good effect in Tsetse 
reduction in Northern Nigeria, but there are great 
difficulties involved. 

Animal Life in Hot {Speings —Prot. 0. 1. Brues 
has surmnarised {Quart. Review of Biology, voL 2, ' 
No. 2, 1927) the main facts relating to animal life in 
hot springs. Thermal waters contain only a small 
amount of dissolved oxygen and they are otteii 
impregnated with salts m solution, usually either 
calciimi carbonate or silica. Compared with plants, 
animals lia^’e considerably less poiver of adjustment I 
to Ingli temperatmes, and even the most resistant 
forms of animal life are unable to endure the dogroo 
of heat at winch certain plants tluTve Of tho insects 
winch occur in hot springs the author refers to beetles, 
some of winch have been reported from ivater at 
llo'^ F., and to the lar\m of Clnrononius, winch he 
found abundant in the mud of a shallow^ thermal pool 
at a temperature of 120° F. m Yellowstone Park, 
A few’ Crustacea have adopted a thermal habitat, 
e.g. species of Gammarus and of Cyclops and an 
isopod (Exosphaaroina). This last is especially inter- 
estmg, because a closely related extinct genus is 
preserved in hot spring dejiosits ot lower Oligocene 
age, mdicating a long thermal ancestry. Molluscs 
such as Pliysa and Limneea are also known to mhabit 
hot springs. Tadpoles of a frog were found m Yellow¬ 
stone Park in water at a temperature of 101°—106° P., 
that is, several degrees above the temperature at which 
unacclimatised tadpoles of the frog and the toad die. 

Plankton Peobxtction. —There is an obvious need 
for some quick method of estimatmg the production 
of plankton in the sea to supplant the present laborious 
process of counting the diatoms themselves. It seems 
possible that such a method may be found in a study 
of the oxygen content of sea-waW and its relation to 
the photosynthesis of the diatoms present. To this 
end preliminary observations were carried out by 
T. Gaarder and H. H. Gran m an investigation of the 
production of plankton in the Oslo Fjord m 1916 and 
1917 {Cons. Internat. Bap. et Proc. Verb., 42, 1927), 
Hydrographic and plankton observations were made, 
and at the ^ same time, by suspending flasks of sea 
water with its contained plankton at different depths, 
artiiciai cultux-al experiments wrere set up. Results 
obtained in the open waters could not be regarded as 
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conclusive on accoimt of the constant changing of the 
w’ater masses in the f]ord brought about by currents. 
In the flasks the greatest reproduction among tlie 
diatoms m March took place at 2 m. and 5 m., and there 
was htill sufficient increase at 10 m for the oxygen 
output to balance tho uptake through respiration 
Ill March the necessary nutritive substances occurred 
in the sea w’ater in sufficient quantities in proportion 
to the consmnption by the diatoms, but in September 
they were insufficient to produce a profuse develop¬ 
ment of diatoms. Addition of phosphates and nitrates 
to the water m the flasks in September caused a rapid 
production of 100,000 cells per litre m 3 days. 

Plant Chimaeeas. —Numerous chimairas have 
been produced by Jvlessrs Jorgensen and Crane 
{Jour. Genetics, vol. 18, No 2) in Solanuni, using 
the w’ell-lmo-wn metliods of Winkler. The species 
grafted together wore S. lycopersiciirn, S sibynihii- 
folium, S. luteum, S. nigrum, and S. guinecnse These 
species have different multiples of twelve chromo¬ 
somes, a.s Winkler originally show’ed ior some of them, 
so that the parental tissues can bo identified m the 
chmnera by means of the dividing colls. A new’ 
result IS the discovery that in many forms, wdiieh 
w’cre legarded as sectorial chimieras only, the super¬ 
ficial layers of a sector belonged to tho other species. 
Such forms are really incomplete penclmals, and it is 
proposed to call them menclmals. The morphology 
of the various chimieras is described, and it is showm 
that the peiTcliiials generally show somatic instability, 
reverting to tho pure form wdiicli forms the core. 
In one case, however, in S. lycopersicum-luteum, in 
winch there w’ero probably three or four outer layers 
of luteiini, reversion took place through transitional 
stages to the pure kit cum. 

Cjieomosome Attractions in Plants. —The ar-- 
rangemonts of the chromosomes at rocluctjon ha.ve 
been studied by Dr. Belling {Jour. Genetics, vol IS, 
No. 2) ill Datura, and other plants, ospociafly m 
tnploid, trisomie, and haploid ])iants. Jn liaploid 
individuals the ehromosonu^s show’ no mutual attrac¬ 
tions. In dipinids, corrosponclmg ends of ('hi’oino- 
somos attract eacii other, whiles the two (^nds of the 
same chiomosome slniw’ different attractions. Long 
chromosomes may also show attractions at. other 
points. From a study of triploids m winch trivalc'iit 
chromosomes are formed, the thxeo memliors show 
the five expected arrangements, Tho fact that the 
triangle configuration does not normally oetair 
mdicates that the attractions of the two ends of a 
cliromosome are different. On this hypothesis, eight 
configurations would be expected in totraploids and 
they have been found. The trisomic {2)1 ~\- 1) muta¬ 
tions of Datura give rise to certain secondary forms 
in winch one of the chromosomes of the trivalent 
has the same attraction at both ends and conse¬ 
quently forms a small circlet. It is suggested that 
tins has arisen tlmough crossing-over m the iniddio 
betw’een two homologous chromosomes lying parallel 
but with reversed orientation. There is also a sugges¬ 
tion of crossing-over between non-honiologous chromo¬ 
somes, producing an isomorphic strain winch in 
crosses oombmes to form a ring of four chromosomes. 
These are further steps in showing that genetical 
variations have a cytological foundation. 

Tertiary Cephalopoda from Japan. —Cephalopod 
remams are rare in the Tertiary rocks of Japan, only 
three species havmg hitherto been dosenbod. Tvro 
new forms, Aturia aturi, var. tohmagai, and Nautdns 
{s s )faponiciis, are now added to the list by S Shimizu, 
whilst a species hitherto identified with A tier la zigzag 
has been given separate rank as A. yokoyaniai by 
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T Xagao {Science Repts,, TohoLu Imp, Untv , Sendai, | 
Ser. 2, vol 9, Xo. 2). Excellent plates aecomioany 
both papers 

Teetiary Mollusca,— ^In 1909 the first 
part of Cossmann and Pissarro's woik on the ^loiiusca 
of the Hamkot Senes, comprising the Cephalopoda 
and Gastropoda, was piibhshed in the Palceontologca | 
hidica (Xew Series, vol 3, pt. 1 j. The second poition j 
on the Braciiiopoda and Lamelhbranchiata (with \ 
some species from the CkirdHci heavnionti beds) has 
now, alter many vicissitudes, been issued [Pal Ind , 
Xew Sei . voL 6, mem 2; A tiansiatioii was niadie 
by the late Dr E Yiedenbmg from the origmal 
French and the two MSS sent to M Cossmann tor 
revision in 1915 . but were lost- without trace, probably 
smik with otiiei mails Fortunately a duplicate 
translation wa^ found among Dr. Vredeiibuig s 
lit ei ary lemaiiift, and from that the present part has 
been piepared One brachiopod and twenty-five 
lamellibranchs, nme of which belong to the Cretaceous 
Ctndita beaumouti beds, aie debcribed, mcludiiig 
eighteen believed to be new ^peeles, and figured on 
four plates. 

Oil in Australia —The vexed question of petrol- 
emn in Australia is once again mooted by the appear¬ 
ance of another report, this time dealing vith portions 
of the Kimberley Division of West Austraha, with 
special reference to the possible occmTence of mineral 
Oil in the Fitzroy Basin, and written by Mr. T. Blatch- 
ford, Assistant State Mining Engineer. Mlule we 
have notlnng but praise for the painstalnng etlorts 
and perseverance of the many experts in their search 
for petrolemn in this eontment, the prospect ot ulti¬ 
mate location of commercial oil-pools, especially in 
the West, seems inevitably slight, if on first principles 
alone, and a perusal of tins report of another possible j 
area does not incline one to a change of opimon. In the 
present instance the most hkely beds would seem to 
be those of Cambrian age, with which some discovered 
bitumen outcrops are apparently connected, more 
particularly the Upper Cambrian beds overlying 
liasalt flows. The author states that suitable struc- 
times exist m the area, and other conditions are 
favourable, though pro\nng the presence of oil will 
necessitate boring probably to 4000 or 5000 feet. 
Two trial borings tlmough similar rocks in a contiguous 
dibtiTct, at l\It. and the Ord Biver Basm, 

were unsuccessful, the Mt. 'W;^'Tine bormg bemg 
abandoned at 2400 feet without meetnig oii-bearmg 
beds, the Ord Paver bore bemg shut down m basalt. 

Photometric Measuee^ients during the Total 
8olae Eclipse op June 29.—During the total solar 
eclipse on June 29, Mr. J. S Dow made many 
lihotometric observations of the total illumination 
Although he was not quite m the centre of the belt 
of totality, ho was favoimably situated to observe the 
phenomena. He had previously made photometiic 
obseivatioiis ot the xiartial eclipse of 1912 imder 
excellent weather conditions and so knew exactly 
what to expect. He publishes his results in the 
Illuminating Engineer foi August Mlien he began 
his observations about 5 20 a.m. the sky was elearmg 
of clouds. This led to an actual increase m illumina¬ 
tion notwithstanding that the eclipse had begim 
At 6.10 the sun emerged from the cloud as a watery 
crescent, but it disappeared again just before totality 
and did not appear again until totahty was over 
At totahty the illumination fell with great rapidity 
for a few seconds and then rose with ec^ual rapidity 
The lowest ilhmiination recorded was about half a 
a foot candle. It then rapidly rose to more than 2000 
foot candles, due partly to the passing of the echpse 
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and the fact that the altitude ot the ->1111 was iiieieasmg. 
Owmg to the cIoikF it was iinposabie to foiecast 
accuiarelv what the illuimnatioii would be, but the 
agieement betve'^n calculate’! and observed valuc'^ 
m the 1912 echpse wa-^ excellent Apparently values 
of the iliiunmation so low a^ a fiftieth of a candle 
toot were obtamed by an observer at Southport. 
It is })ractica]iy impossible at pie^eut to predeteiioiiie 
the illummation resulting 11 om a total eclipse It 
would be neces^aiy to have accurate tiata of the 
candle po\rei ot the corona Quite apart from the 
mteitereiiee of clouds, tlic illiuniiiatioii proliably 
vane* with the width of the band of totality and the 
position of the observer on it. 

A New SomcE or Arsenic.—A paper has lieen 
pubhshed by R E Remiiigton 111 the Journal of the 
Amc/ lean Clienitcal Society for June directing attention 
to a hitherto unsuspected source of aisenic m the 
human body. The author has examined a large 
number of brands of smoking and plug tobacco by 
means of the micro-Marsh method, and has found 
amomits varymg from six to thirtt^ parts per million 
These are many times in excess of the c|_uantities 
peimitted in foods. Nearly half of the arsenic m 
smokmg tobacco is evolved m the smoke and about 
half ot the arsenic in plug tobacco is soluble 111 water. 
The results show very clearly that a considerable part 
ot the arsenic in tobacco may find its way into the 
body, and experiments are now being carried out to 
test this possibility conclusively. 

The Passivity of Metals —The unusual prox3erties 
of iron and other metals which have been rendered 
passive by oxidising treatment have been attributed 
by many mvestigators to a protective film of oxide 
or other material. This explanation has been rejected 
by some chemists, since no film is usually visible, while 
iron which has been covered with a visible film by 
heatmg is often not passive. The presence of very 
.thm films, too thin to give mterfereiice tmts, has been 
proved by the work ot U R. Evans, which has been 
published in the May issue of the Journal of the 
Gheniical Society. He has found it possible to render 
these films visible by dissolvmg away the metal below 
them by anodic treatment or by means of iodine. 
The envelope of the iron electrode after anodic treat¬ 
ment consisted of two tlim transpaient paiallel 
membranes of feme oxide united at the two edges. 
There seems to be little doubt that tins film is the 
cause of passunty ; where the film is broken or con- 
tams cracks the metal is active. 

Fog Production on the Neutralisation of 
Halogen Halides. —It has been noticed that when 
a current of air contaimng phosgene or phosphorus 
oxychloride is passed througii charcoal and aqueous 
alcoholic potash, a fog develops in the vessel eon- 
tamuig the alkah as soon as the charcoal is saturated. 
H. O. Askew has shown that both hydrochloric and 
hydrobromiG acid vapours when passed mto various 
alkaline solutions are capable of producing similar 
efiects, more especially m the presence of colloids and 
dyes. A complete investigation of this subject is 
described in the Journal of the Chemical Society for 
May. It has been fomid that the relation between 
the amount of fog produced and the alkali concen¬ 
tration, and also the amount of fog and the concen¬ 
trations of the added active materials, are of the same 
form as the adsorption isotherm. The concentration 
of the acid in the fog particles and the water vapour 
pressure are constant and independent of the amount 
of fog formed, but the sizes of the particles decrease, 
as the fogs become denser. The particles appear to 
have no electrical charges. 
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The Leeds Meeting of the British Association. 

Programmes of Section's. 


^HE arrangements for the iiinety-&eveiith amnial 

meeting of the British Association are now assum- , 
ids: final form, and the Local Conxiiiittee at Leeds is 
confident that the meeting will be a success, Membois 
are assured of a cordial welcome both from the City 
of Leeds and the Lhiiversity, and the programme of 
eiitertamnients outside the Section rooms is an 
attiactive one. The Lord Mayor and the University 
ai e giving receptions , garden pai'ties are arranged ; 
while for those who take more vigojoiis amusement a 
dance %vill be held On the evening of Sunday, Sept. 

4, the Leeds Choral Union will give a concert in the 
Town Hall, to winch all members are invited. The 
progi’amme includes : Pianoforte Concerto (Clrieg), 

“ The Dream of Geiontms ” (Elgar). 

Ill the Ci^^it of the Town Hall there is to be an 
exhibition of scientific instruments and apparatus ; 
while near the Reception Room the Meteorological 
Department of the Air Ministry will have an office 
for weather forecast work The B.B.C. is demon¬ 
strating the educational possibilities of wireless ; and 
Mr. J. L. Baird, of the Baird Television Company, is 
imdertakingto demonstrate teleffisionbetween London 
and Leeds during the latter part of the meeting, wffilst 
durmg the first three days he will give demonstrations 
of nocto-vision and members will have the opportunity 
of seeing a phonoscope. 

Though a large industrial city with a ‘ smoke ’ 
problem, Leeds is a splendid centre for excursionists ; 
and in order to meet their requnements the Local 
Excursions Committee has arranged a large number 
of attractive visits led by experts to the neighbouring 
country. The handbook of excursions, to be issued 
to each member, will be a book of iiermanent value 
to those who are interested in the district around 
Leeds. We have already mentioned that, thanks to 
the kindly offices of the Yorkshire Ramblers’ Club, 
a niunber of members will be able to make the descent 
into Gaping Ghyll, and this will certainly be a very 
unusual excursion of any British Association meoting. 
Anotiier excursion novelty is that to Doncaster to 
witness the * St. Leger ’ as the guests of the Doncaster 
Corporation. York and Harrogate have also made 
preparation for the visit of a number of members ; 
works and factories have extended invitations to 
members to make inspectional visits ; and a number 
of descents into coal mines are planned. Those in¬ 
terested in art should not miss the opportunity of 
seeing the fine collection of Turners at Farnley Hall. 
A number of sectional excursions has also been 
arranged. 

The list of foreign guests attending the Leeds meet¬ 
ing includes the following: in the department of the 
mathematical and physical sciences, Prof. Robert A. 
Millikan (Pasadena, California), Prof Peter Debye 
(Zurich), Dr. W. Kolhorster (Charlottenb'urg), Dr. 
W. Heisenberg^ (Copenliagen): in chemistry, Prof. 
Dr. H. Freimdlich (Berlin); m zoology, Dr. S. Kopee 
{Poland); in economics. Prof. J. Schumpeter (Bonn); 
in botany, Prof. Nils E. Svedelius (Upsala), Prof. Dr. 
E. von Briiek© (Innsbruck), Dr. John P. Lotsy (Yelp, 
Holland); geologjq Prof, G. Delepine (Lille), Prof. 
G. A. F. Molengraaf (Holland). 

Section A (Mathematicax and Physical Sciences). 

Under the presidency of Prof. E. T. WTiittaker, an 
exceptionally interesting programme has been arranged 
in Section A (Mathematical and Physical Sciences). 
Prof. Milhkan is speatog on the spectra of the ele- 
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ments of the first row of the Periodic Table, and is also"^ 
giving an evening lecture to the Association on cosmic 
rays Dr. Kolhorster will also speak on the latter 
subject in the sectional meeting A paper by Dr. 
Heisenberg on recent progress in quantum mechanics 
will lie followed by a discussion in which Mr. R. H. 
Fowler and other English workers will take part. 
]\Iembers will also have the opportunitv ot hearing 
Prof Debye siieak on the iDolar iirojierties of mole¬ 
cules 

Pi of. Whiddington is to give an afternoon lecture 
on the lui-ninous discharge in rare gases, whicli will 
include experiments illustrating his own researches, 
while the papers to be given by Dr. Aston and Prof. 
Barkla are of special iiiteiest at the jiiosent time. 

The joint discussion with Section B ((Jhemistiy) on 
the structure and nature ot colloidal particles ivill be 
Oldened by Sir ‘William Bragg. There will also be 
seveial subsectional meetings. In mathematics a 
paper by Prof Turnbull on noii-commutative algebra 
will serve as a useful mtioduction to the discussion 
on quantum mechanics, and, in addition to papers by 
Profs. Milne and Brodetsky, a morning will be devoted 
to contributions on the theory of numbers. 

Section B (Chemistry). 

The mam activities of Section B (Chemistry) will 
bo devoted to three discussions On Thursday, Sept. 

1 , the president, Dr. N. Y. Sidgwick, instead of 
formally reading his address, will open a discussion on 
“ Co-ordination Compounds ” Dr. Sidgwick is a 
recognised authority on this subject, which now 
occupies an important place in our knowledge of tlie--#, 
constitution of chemical compounds. Prof, (k T. 
Morgan and Dr. S. Siigden, who have mad(> important 
contributions to the subject, will lie amongst those 
taking part. The joint discussion with Sceiaou A on 
“ The Structure and Formation of Colloidal Particles ” 
on the followmg day should prove ]iartieularly interest¬ 
ing. Sir lYilham Bragg, Prof. H. Froundlich of the 
Kaiser-YTlhelm Institut, and Prof. R W. Wliytlaw- 
Gray are taking part. Piof. G. Barger will open the dis¬ 
cussion on Sept. 5 on “ The Chemistry of the Hor¬ 
mones.” Profs, H. S. Raper, J. Mellanby, J. C. 
Dnimmond, and E. C. Dodds will also discuss these 
substances, the knowledge of which has recently been 
greatly extended by the elucidation of the chemical 
constitution of thyroxin and recent extensive re¬ 
searches in physiology and biochemistry. The 
morning of Sept. 6 will be devoted to the reading of 
miscellaneous papers, when Profs. H M. Dawson, 

John Read, and others will describe progress made in 
recent investigations. Throughout the meeting, ex¬ 
cursions of special chemical interest have been 
arranged through the kind co-operation of a number 
of chemical manufacturers and research associations 
in and near Leeds. 

I 

I 

Section C (Geoloc^y). 

The country mund Leeds is of special interest 
at the moment to the geologist conversant with 
rocks of Carbomferous age, but these rocks and the 
problems associated with them do not absorb all the 
attention of Section C. The programme of the 
Section is a full one ; full not only of topics for 
discussion in the meeting room, but also of visits to 
places of interest in the neighbourhood where certain 
of these topics may be further considered in tho field. 
Every branch of the subject is represented ni the 
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pi ograiiime—pli^'sical and stratigrapincai geology, 
paleontology, and petrology' —the pm- 
view of each, tlieie are papeis of interest to the geiieial 
reader and others ivliicli will be of gieater moment 
to the specialist Several of tliese latter commiimca- 
tions may also have an economic value m the coalfieids 
and m the exploration for metallic oies 

The-geologist, lioweveic coiisideis the conditions m 
past times as well as tho^e at present existing, and 
opportunities for speculations of this character are 
supplied by vaiious authors of papers. It weie 
peiliaps inviciious to select any papeis for sjieeial 
mention, but one such discussion of a general nature 
may be indicated—climates of the past. The subject 
IS by no means novel at Biitish As.-^ociation meetings, 
but It IS one which may be studied at interval wrth 
profit Recent reseaiclies in geoiihysics, meteorology, 
geology, and biology have shed new light on the 
matter, and an examination of tins new evidence 
should be very helpful at the inonient. The relative 
values of tlieie discoveries may be naoie easily 
asceitamed in the couise of such a chscussion than 
would be possible in other circimistances. 

JReference has been made to field excursioiiKS. 
These will take place each afternoon, and in adchtioii 
two V hole-day exclusions to cover a wider range of 
comitry are arranged for the week-end mciuded m 
the period of the Leeds meetmg The field expeditions 
form a most important part of the x)i*ogramine of 
Section C, as they pro\nde opportunity for more 
intimate discussion than does the lecture room. They 
also afford greater chances for the junior workeis to 
meet with the more semor people and enable ditiiculties 
to be voiced which the greater and wider experience of 
the senior workers may lielji to dissipate. In this 
connexion it will be well to note that the numbeis 
attencimg these excursions aie to be Imiited in most 
eases, and a ballot ior places may be necessary 
Earl^' ai)plication to the secretaries is therefore 
advisable. 

Section E (Geography). 

Pn vA-R regions have of recent years assmned a 
sxJecial significance in various fields of earth science. 
In geophysics and bioiog;^^ the lands and waters of 
high latitudes have, by reason of their position, an 
im] 3 oi‘tanee which justifies extended research m 
these still somewhat inaccessible areas. Problems 
ot polar geography form tlie theme of the presidential 
address by Br R X. Rudmose Brown, whilst special 
papers on Greenland and Iceland deal with physical 
conditions in relation to settlement and development. 

Each year brings new eviilence of man’s triumph 
over Xatiire, or rather of man’s mcreasmg use of 
applied science for the extended exploitation of the 
resoiiices of Natuie The reclamation of the Zmder 
Zee, which Dr. Jansma will discuss, is outstandmg m 
this respect, whilst even the remarkable physiographic 
feature of the Gieat Barrier Reef, the subject of a 
paper by Sir Matthew Nathan, may one day have an 
economic value. ^ j 

The trend ot much geogiaiilikal research m Great 
Britain has been steadily m the direction of regional 
mterpretat 1011 . This finds expression not only m the 
senes of papers on the Leeds region contributed by 
Dr. C. B. Fawcett and his school, but also in a number 
of detailed studies ot village eommimities in the 
Channel Islands, in the mid-Trent valley and m 
Yorkshire. Physiographic influences, even where 
they no longer operate, have often left an abiding 
impress. It is w^ell, however, that other factors con- 
tributmg to regional definition should occasionally 
be thrown into strong light, and this is suggested m 
a paper by Dr. Vaughan Cornish, in which he dis- 
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cusses the fixation of liiigiii'>tic boundaries lu' natiuiial 
adoption of Cliristianity dining the 31 iddie Age-^. 

Section G /Engineering) 

The presidential address to be given by Sir J B. 

I HendeitoOn to Section G /Eiigineeungj will deal with 
invention and its defieiidence upon science The 
remainder of the sectional programme includes a 
variety of subject-^ ot scientific arni eiiEiiieeriiig 
i mteiebt Dr. T. Stanton and Sir W. B. Hardy are 
to introduce the subject of lubrication, a topic ot 
great scientific and practical iinportaiire Dr Lander, 
Piof. Cobb, and Prof. Wheeler will read papeis on 
various aspects of the coal sipiphes of Great Biitain 
and their utilisation , a discussion will foliov, and 
It IS expected that a number of speakers will con¬ 
tribute interesting matter. Tins diseiisbion will be 
followed by a paper desenbmar attempts to utilise 
the internal heat of the earth for power production 

One morning session is to be devoted entirely to 
papeis dealmg with the science and practice of 
electrical engineering. The important c|iie&tioiis of 
super tension cables and switchgear for the trans- 
misf'ion and control of large powers aie to be dis- 
cub^^ed ; the new jet wave rectifier for the conversion 
of A C. into D C. by means of a jet of mercury, and 
I particularb of a large-scale plant at present in opera¬ 
tion, will be described A new voltage regulator, in 
which a valve is used to control the voltage of a D.C. 
generator .suppl^vung current to a laboratory, is to be 
desciibecl, the bubject of metallic filament lamps 
and ceitain researches m connexion with them vail 
be discussed 

Paxiers dealing with the limits of efficiency of 
internal combubtion engmeb, the transmissioii of 
power hr belts, a new tjxpe of piunp, and witli many 
other civil engmeermg jiroblems are promised. 
Excursions to engineering works of various kinds in 
the neighbourhood of Leeds have been arranged. 

Section H (Anthropology). 

Section H (AnthroiJolog;^pl presents a list of papeis 
which, if not so full as usual, is not less varied. In 
physical anthropology^ several communicatioiis are 
of interest to ediicationibts and those in charge of 
the xffiysical culture of childien of school age as well 
as to antlmopologists : Dr. A. H. Mumfoid will deal 
with anthropometric obseiY'ationb in relation to 
school progress; Dr. R. A. Fisher's study of triplets, 
an investigation midertaken with the assistance of 
funds by the Association, breaks new 

ground and incidentally brmgs out deficiencies m 
our knowledge of the pliysical characters of the 
normal child population ; and ^Iiss Mclnnes’ ethno¬ 
logical sim’ey of Sheffield and the siirroimchng dis¬ 
tricts is based to a great extent on observations of 
school cliildren and serves to confiim and extend oim 
previous knowledge of the population ot Yorkshire. 
Prof, T. H. Bryce will describe skeletal remains of 
Vikmg age from Caitlmess. An attempt at corre¬ 
lating racial, social, and religious factors will be made 
by Mr. J. E. Darnels m a commiimeatioii dealing 
with Wales. Sir W. Boyd Dawkins will carry further 
his study of early man and his precursors in the Tertiary 
period. 

A meeting m the north of England affords an 
exceptionally favomable oxiportunity for a siiivey 
of recent progress m research in the Roman period. 
In this field communicatioiis dealing with Scar¬ 
borough, York, and Cawthorn will be received from 
Messrs. CoUmgwood, IMiller, and Riclxmond. Dr. 
Oswald will give an aecoiuit of his excavations at the 
: Roman Camp of Margidunum on the Posse Way. A 
I second paper by Prof. T. H. Bryce will discuss the 
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tlieoiY of ‘ Arciiaic culture" iii lelatiou to Scotland 
Mrs Cimniiigtoii will describe tlie unique type of 
preiustoric moiiiuneiit to wliicli she has given the 
name ‘ Woodlieiige,* and Dr Clay will discuss the 
evidence for the oveilaji or the Bronze into the Ii*oii 
Age 111 Britain. Messrs. Tiatman anti Taylor wall 
d^cnbe the archfeologt" of the Mendips and the Wye 
■\^alley respectively as the result of excavations carried 
out by members of the Spelseological Society of the 
University of Bristol. Dr. T. Ashby supplements 
the conclusions of his presidential address of two 
years ago by fuither evidence relating to the Homan 
system of coiiminnications in the Yallet^ of the Tiber. 
" All im portant and. it IS hoped, friutful discussion 
will be opened by Dr. H. Frankfort dealing wath 
the C|iiestion of the eaily prehistoric painted pottery 
of the l^ear and Middle East, winch has been foimd 
to have a wide distribution m verj" early times. Of 
a number of papers in ethnographv, mention can be 
made only of Dr. J. H Hutton’s illummating study 
oi the sjgtuficanee of head-hunting in the Haga Hilis 
and Mr. & R. Carlme’s conummication on “ Prunitive 
Looms.” Tins latter paper is preparatory to an in¬ 
spection of the collection of looms at the Banlcfield 
Musemn, Hahfax, which the members will visit on 
the afternoon of the same day, at the invitation of the 
Museum Committee. 

SECTI027 I (Physiology). 

De. C. G. Douglas is devoting his presidential 
ad chess to " The Develo|)ment of Human Physio¬ 
logy^,” For too long the eyes of the experimentalist 
have been fixed on the ‘ laboratory anmial ’—usually 
the frog—^while the clinician has become more and 
more impatient of the scanty and academical ‘ truths ’ 
offered to him by his laboratory colleague. Of 
recent times, how^ever, it lias become the practice 
of ceitain medical schools and research departments 
to use man himself as the subject of observation 
and experiment. The apparatus involved tends 
to be more costly, the technique is ir'eqneatly more 
difficult, but the re.siilts amply justify the trouble 
involved 

Prof. H. S. Paper's contribution is especially wel¬ 
come, in that it promises a simplification of the current^ 
view's about oxydases. It seems that the time is 
passmg at which a new oxidation is satisfactorily 
explained by postulating a new enzyme. 

There will b© presented to the Section the report of 
the committee appomted last year to consider par¬ 
ticularly the classification of colour-blmdness. The 
signatories comprise Sir Charles Sherrington, Prof. 
H. E. Poaf, Dr. Edridge-Green, and Dr. Mary 
Collms There can be no doubt that agreement 
about terminology is necessary for progress in this 
matter, and it is to be hoped that the suggestions of 
this committee W'lll meet with wide acceptance. 
Other contributions of interest inelude papers by 
Dr. W. Cramer on the available supply of vitamin A 
in relation to the demand, by Prof, J. C. Drummond 
on the vitamins of yeast, and by Prof. P, J. S. 
McDowall on the physical concomitants of mental 
stress, while there is to be a discussion on the circula¬ 
tion rate, with particular reference to its measurement 
in man. 

Section J (Psychology). 

The programme of Section J (Psychology) is almost 
equally divided between topics of general interest 
and those of obvious practical significance, medical, 
educational, and mdustriah Dr. Wilham Brown’s 
presidential address on “ Mental Unity and Mental 
Di^odation” will probably reflect his own philo¬ 
sophical, psychological, and medical interests. Dr. 
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’ T W Mitchell, the editor of the Briiish Joiu'nnl of 
Medical Psijchologij and a pionunent figiiie in the 
Societ\' for Psychical Posearcli, will contribute a jiaper 
on “ Phenomena of Me<Iiuimstac Trance ” 

Tw'o joint discusMons have been ari'am^pd, one wath 
Section F (Economies) on ‘‘Innate Dilleronces and 
Social Status,” the othei with Section L (Education) 
on “ The Psyeliology ot Special Scholastic Dis¬ 
abilities ” Among the jiapers of educational inteiest 
IS one by Prof. C. W Valentine ou “ The Compara¬ 
tive Peliability of Intuitive Judgments in Men and 
Women,” and anothei by Dr L Wynn-Jones on 
‘ Children’s Appreciation of Wit.” Pepiesentatives 
of the Industrial Fatigue Peseaich Board and of the 
Hational Institute of industrial Psycholog^y will speak 
on “ Tune and Motion Study,” ‘‘ Certain Aspects of 
Accident Causation,” and other psychological topics 
of industrial importance. 

We regret to record the death of Di. lionry Rutgers 
Marshall of Hew York, the w'ell-known author of 
“ Pam, Pleasure, and ^Esthetics,” wlio liad accepted 
the CoiinciFs invitation to attend the meeting as a 
distinguished guest The abstract of the jiapoi ho 
intended to xead on “ Sell-consciousness and tlio 
Self ” will be printed in the Journal and Annual Re¬ 
port and lead by his friend Dr. C. S. Myers. 

The Section has accepted a coidial invitation from 
Messrs Rowmtree and Co. of York to visit thoir wnrks 
on Tuesday afternoon, Sept. 6, for tlie purpose of 
seeing their methods of selecting and training their 
workers 

Section L (Educational Science). 

Meetings of the Educational Science Section wall 
be held at the Albert Hail on Sejit 1, 2, 5, and 6, 
imdor the presidency of Fler Grace the 1 duchess of 
Atlioll, M.P. The president w^iU give her adilinss on 
Friday, Sept 2, at 12 noon, on The b>roa,d(>nin^^ 
of the Outlook in Education,” a subjoct wlucli ivili 
no doubt attract a large audience Ou the same day, 
at 10 AM, a discussion on “ Educcd.ion iii I’ropic'ai 
xAfrica ” will be ofienod by Sir Theoiloro Monson with 
a paper entitled “An Edii(‘ati()nal !V)licy lor 'Jh*oj)ical 
Ah’ica.” Other jiajiers wall lie (jontributed by Mr. 
Rivers Smith (“Education of the Afiican duef”), 
Mr Horinan Young, Major A G. Church, and Miss 
S Burslall. 

On Thursday, vSejit. 1, there wall bo a joint dis¬ 
cussion wnth the Psychology Section on “ The 
Psychology of Special Scholastic Disabilities ” Miss 
G Hume, Miss I Vdieolor, and Miss A H. McAllister 
will contribute papers on reading, anilimetic, and 
special disabilities respectively, and an open discussion 
wrll followr. 

A full session will be given to the subject of “ Educa¬ 
tional Heed of Industry ” on the morning of Sept. 5. 
Mr. J. Wickam Murray will open with a paper on 
“ Hew Outlooks ” ; Mr E. Walls wiU deal directly 
with the “Educational Reciuirements of Industry”’; 
and Mr. J. H Everett, Dr. H. Schofield, and‘ Mi* 

A. P. M. Flemmg will discuss “ Facilities ofiorod by 
Technical Colleges,” “ Engineering Training,” and 
“ Hon-eonventional Types of Education in Industry ” 
respectively. 

“ School Examinations,” a subject of much dis¬ 
cussion at the present tune, will be considored on the 
mormng of Sept. 6. Dr. P B. Ballard, Dr. J. M. 
Crofts, Mr. B. C. Wallis, and Mr. J. H. Arnold will 
contribute papers from different points of view, and 
an open discussion will follow. In the afternoon of 
Monday, Sept. 5, Sir Henry Hadow will preside at 
a demonstration of the work of the Leeds Schools 
Music and Drama League. He will open with a short 
address and an interesting programme will follow. 
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Tidal Predictions by Manners.^ 


E publication of the fouitli edition of Pait 2 
of the Admiralty Tide Tables may \vell be 
iegarded as a memoiable event in the history of 
practical aids to navigation. The fiist edition 
published in 1858, reprmted annually with amend¬ 
ments and additions until 1909, and subsequent 
editions were published m 1910 and 1920. Though i 
each edition was an improvement on that which 
preceded it, the type of information and the method 
of using It remained iii ail essentials unchanged. 
The tidal data weie jire^enteJ in the form associated 
with the names of "i'\liewell and Lubbock, who were 
mauily familiar with the comparatively simple ttqies 
of tide experienced in Biitisli vaters. 

Up to a point, It vas sutticiently accurate to state 
that the water follows the mooiTs transit by 

an interval which is approxunately a constant at a 
given place Such constants have hitherto been the 
chief aid to navigation m ports foi which no daily 
tidal predictions aie available In many mstaiices . 
It was possible to supplement this method by the use ; 
of ‘ tidal differences ' ; thus if daily predictions were ! 
available at a ' standard port,' then small corrections , 
on time and height could be applied to give faiily i 
good approximations to tidal movements at a neigh¬ 
bouring subsidiary port. It the tidal height at a 
gi\’en hour of the day was leqiiired, then tables and | 
diagrams were used, the arguments bemg (1) the time i 
mterval between that hour and the time of high water, | 
(21 the range of tide 

The latest edition supplements this information by 
the haimonic constants of the principal tidal con¬ 
stituents for about a thousand ports, and very stiong 
reasons aie given for the use of these constants. It 
IS even indicated that the non-harmomc constants 
will ultimately be omitted, and marineis are there- 
foie advjsed to become tanuliar with the new methods. 
It remams to be seen whether the process of conversion 
will be easy, as mariners do not take kmdly to new 
ways of doing things 

The reasons given for the change are of course 
entirely connected with the degree of accuracy 
required. The tidal oscillation is composed of a very 
laige number of constituents which may be broadly 
divided into two mam groups, semidiurnal constituents 
and diuinal constituents The non-harmonic tidal 
constants and the tidal differences can only be 
functions of either the semidiurnal constituents or of 
the diurnal constituents It is not possible to include 
both diurnal and semidiimial constituents in the same 
constant or chff’erence, and the constants hitherto 

^ “ The Admiralty Tide Tables ” Part 2 Fourth edition, 1927, 
containing Xon-Harmonic Tidal Constants, Tidal Ditteiences and 
Harmonic Tidal Constants for the Principal Ports, etc , of the World 
Published by Order ot the Lords Commissioners of the Admiralty 
Pp 508 {London . J I) Potter, 1927.) 3s net. 


given have practically been fmictioiis of the semi- 
dimiial constituents only. More stiictly, they aie 
fiinctiom only of the constants of paiticiilar con¬ 
stituents, inasmuch as the effects of changing phase 
and distance of the moon are not incliicled, though 
corrections can be made for these conditions. The 
tidal differences are more general than the constants, 
as the variations due to phase and distance are 
included m the predictions for the standard port 
In any ca-^e where the diurnal tide is not wholly 
neghgible, laige errors are possible, and the error in¬ 
creases with the relative niagmtude of diurnal and 
semidiurnal tide^. In general, the non-hariiionic 
constants and differences are of little value outside 
tlie Atlantic Ocean. 

For heights of tide at times otfier than high water, 
the tables and diagrams assume that the tidal 
oscillation is simply harmonic. This is never the case 
where there is diurnal inequality and is very rarely 
the ease for ports situated m relatively shallow water 
The harmonic metliod, however, is imiformly 
applicable, and its results in general aie of very much 
greater value than those of the non-harmomc methods. 
The computations required aie not excessive, and are 
facilitated by expheit instructions and tables Care- 
fuilv workecl examples are given, and it difficult to 
see how misunderstanding can occur The tables to 
assist predicting are well set out, and the whole work 
IS straightforward and within the powers of any 
intelligent man. Xo knowledge of tidal theoiy is 
j required. The harmonic constants have been given 
m such a form that the qyredictions are automatically 
rendered in the standard time kept at the place, a 
feature which is unic|ue to the present publication 
Since the values of mean sea-level vnth respect to 
! chart datum are given, the manner can readily obtain 
! the actual depth of water available ; other recent 
publications of harmonic constants have omitted this 
important cjuantity. 

Approximate methods of harmonic tidal prediction 
have been pubhshed by Tan de Stok for use by 
seamen, and a recent publication by the International 
I Hydrogiaphic Bureau is based on his work. In 
J Great Britain the movement for reform has been 
I imtiated by Commander H. D. Warburg, and it has 
j been backed by scientific opinion. The results of his 
i labours are extremely creditable In the opinion of 
j the wi’iter the hst of constants, the mod© of presenta- 
; tion, and the instructions exceed anything yet 
I published in this line. This serious attempt to reform 
! the methods of prediction, and the progressive policy 
I of the Hydrographic Department of the Admiralty, 
, are ver^^ commendable. It is to be hoped that the 
methocis advocated receive a favourable reception by 
‘ seamen. A. T. Doodson. 



Studies of Ovarian Dynamics. 


P ROF. LIPSCHUTZ, m an illuminatmg review of 
current work on this subject in Biological Be- 
views, vol. 2, Xo. 3, pp. 263-280, gives concrete expres¬ 
sion to some of the mam results which have emerged 
from the study of ovarian dynamics In the first place, 
the author shows that the number of primary follicles 
which enters into follicular development, the degree 
of follicular iipenmg which is attained, and the further 
fate of the follicle, depend not upon the total number 
of prmiary folhcles present, but upon general mtemal 
factors outside the ovary. This he terms the law of 
follicular constancy, and there is a constancy for each 
species. 

Secondly, Prof. Lipschutz shows that the time at 
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which endoerme activity of the ovary sets m is depend¬ 
ent upon the ag© of the mternal environment and 
independent of the age of the ovary. Young ovary 
engrafted into an adult animal will begm its endoerme 
activity sooner than corresponds to the age of the 
i ovary, and conversely, adult ovary engrafted into a 
yoimg animal will cease endocrine actmty. The 
ovary is only the means by which sexual puberty is 
reahsed when certam environmental factors allow 
follicular development and endoerme activity (the 
law of puberty). The influence of body growth on 
the ovary is next discussed, and it is shown that 
certain growth substances, not sex specific,^ which 
are necessary for both body growth and follicular 
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development, are not available for the latter so long ab 
there is an intensive grovtli of organ.s before puberty. 

Finally, the sex specific reaction to the ovaiiaii 
graft IS considered, with special reference to the 
giiiiiea-pig Here castrated males and castrated 
females behave differently %vlien engrafted each with 
an ovary of the same female, the male showmg rapid 
and imiiiterrupted progressive development to a state 
of hj"| 3 er-feminisatioii, while in the female develop¬ 
ment IS slower and inteinupted, with a certain amoimt 
of regression, and it never attains the same degree 
of livper-feininisation nor is there ever milk secretion. 
Tins difference is due, not to somatic differences in 
the sexes, but to the different behaviour of the ovarian 
graft, due to some miknown internal factors. The 
author concludes that general internal factors outside 
the ovaiy are of fundamental importance equally 
with the ovarian hormones, in maintaining a normal 
sexual cj'^cle. 


Uniyersity and Educational Intelligence. 

BraMiNGHAM.—The transfer of the Zoological 
Department from Mason College to the new buildings 
at Edgbaston is now completed. The new c[uarters, 
which are spacious and well lighted, include a teaching 
museum and excellently equipped laboratories both 
for research and routme teaching of all grades. A 
good departmental library is provided to meet the 
needs of research workers. Special attention is to 
be given to comparative invertebrate physiology, 
experimental embryologjq and entomology (including 
field work). 


3Ib. Geo^'FBEY Evaxs has been appointed principal 
of the Imperial College of Tropical Agriculture at 
Trinidad. Mr. Evans was in the Indian Agricultural 
Service from 1906 until 1926. He was for a time 
attached to the Queensland Government in Australia 
as director of cotton culture, and during this period 
he also worked m Fiji, Papua, and New Guinea. 

Some experiments in Indian education are described 
in a pamphlet (Occasional Report, No. 14) recently 
issued by the Indian Government Bureau of Educa¬ 
tion. The Dalton plan has been tried with notable 
success m Ingh schools at Shillong m Assam and at 
Dacca in Bengal and adapted with good results to the 
needs of one-teacher primary schools in Assam. Its 
success at Shillong is the more remarkable by reason 
of the multiplicity of vernacular languages used in the 
school and the lack of anythmg like adequate accom¬ 
modation. After four years’ trial the teachers are 
enthusiastically m favour of the new method and 
endeavour to turn even the periods devoted to class 
teaching into something more of the nature of confer¬ 
ence of teachers and pupils. Experiments at the 
American Presbyterian Mission training school at 
Moza in the Punjab have been directed toward evolv- 
ing a tjqie of education which will succeed in village 
echwls through relatmg closely to the pupils’ village 
enviionment all the work, mcluding the practical 
farm and dometic training, but in such a way as to 
tend tow^d the bettering of present village conditions. 
Tl^e principle of ‘ learning by doing ’ and the ‘ project * 
method, are const^tly applied, and great attention 
U paid to cultivai^ a capacity for self-help. An 
aocxjuut of the introducdaqn of a scheme of medical 
, m^iectidn of school children at' Simla concludes with 
. 'th^e iPftsmtrk that '^though a feeling of dismay exists 
in India on account of ^e pr^eht n^lected 
work^.yet the Bhnla llunicxpality con- 
^telf that sehopl m^cal mspectaon for its 
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Calendar of Discovery and Invention. 

August 21 , 1843 .—It was diirmg the Cork meeting 
of the British Association in 1843 that Joule on Aug. 21 
read to an unwilling aiitbence of six ” his paper 
'' On the Calorific Effects of Magneto Electricity and 
the Mechanical Ecpiivalent of Heat ” From the 
experiments described he obtained the value of 
838 ft -lb. for the mechanical equivalent In a post¬ 
script to this paper Joule said that he was satisfied 
“ that the great agents of nature are by the Creator’s 
fiat indestructible, and that whatever mechanical 
force IS expended, an exact equivalent of heat is 
always obtained.” 

August 22 , 1765 .—In 1713 an Act of Parliament 
was passed offering sums of £10,000, £15,000, £20,000’ 
to any one who could discover a method of deter¬ 
mining the longitude at sea within 60, 40, or 30- 
geographical miles respectively The reward of 
£20,000 was eventually won by John Harrison, 
whose fourth timepiece, in the form of a watch 
about 5 in in diameter, during a voyage in the 
winter 176HI762, enabled the position to be deter¬ 
mined within 18 miles, and dimng a voyage in 1764 
to be determined within 10 miles. Harrison, how¬ 
ever, was treated with illiberality by the authorities, 
who improperly withheld the reward and imposed 
new conditions. One of the new conditions was that 
he should give a full explanation of the principles of 
his timepiece, which he accordingly did on Aug. 22, 
1765, in the presence of Maskelyne and six experts 
appointed by the Board of Longitude. In spite of 
this, it was not mitil 1773, when ho was eighty years 
of age, that the final balance of £8570 was paid to 
him. 

August 22 , 1850 —^lu the Statuary Hall of the 
Capitol, Washington, D.C., stands tho statue of Dr. 
James Gome (1803-1855), a pioneer of artificial 
refrigeration, wko was the first to obtain cold by 
causing compressed and cooled air to expand in 
working a jiiston in a cylinder. Gome’s jiatent was 
dated Aug. 22, 1850, He died at Apalachicola, 
Florida, and his statu© was placed m tho Capitol by 
that State 

August 24 , 1871 .—Helmholtz visited Scotland in 
1871, and in a letter to his wife from Si Andrews, 
dated Aug. 24, 1871, he referred to a dinner with 
Crum Brown the chemist and Sylvester the mathe¬ 
matician. Hehnholtz in his letters also gave the 
amnsmg sketch of Tait: “ Mr. Tait knows of nothing 
else here but golfing. I had to go out with him. 
My first stroke came off; after that I hit either 
the ground or the air. Tait is a peculiar form of 
savage; lives here, as he says, only for his muscles; 
and it was not till to-day, Sunday, when he dare not 
play and did not go to church either, that he could 
be brought to talk on rational subjects.” 

August 26 , 1856 .—^While a student and assistant 
under Hofmatm at the Royal College of Oliemistiy, 
Oxford Street, Perkin, who was then but eighteen 
years of age, while experimeiitmg during the Easter 
vacation of 1856 with the object of producing 
qumine artificially, was led to oxidise aniline, obtain- 
mg as the product the colouring matter known as 
aniline purple or mauve. The new dye was favour¬ 
ably reported on by Pullars of Perth, and it was 
patented by Perkm on Aug. 26, 1856. The following 
ye^ Perkm set up a factory at Greenford Green, 
with the aid of his father and brother, and from this 
dates the birth of the great coal-tar colour industry. 

August 27 , 1783 .—^The use of hydrogen in balloons 
was due to the French physicist, Charles, whose trial 
balloon, 3*9 metres in diameter, was released Aug. 27, 

■ 1783. ' .' ^ E. C S. ' 
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Societies and Academies. 

Pahis. 

Academy of Sciences, July 11.—^The president 
announced the death of M. Mittag-Leffier, corres- 
pondant in the Section of Geometry —E. Cartan : 
The Rieman forms of geometries with semi-simple 
fundamental group. —G. Pfeiffer : Systems of partial 
differential equations of the first order with several 
unknown functions possessmg the integral of 
Hamburger —Soula : The comparison of the two 
functions and — Ernest Esclangon: 

Observations of the partial eclipse of the sun of 
June 29, 1927, made at the Strasbourg Observatory. 
The results of measurements of the times of first and 
second contacts are given. The weather conditions 
were very favourable,—Th. Moreux Observations 
of the eclipse of the sun of June 29, 1927, at Bourges — 
Haoui Perrier : The limit of application of the theory 
of the vector potential.—Lasareff * The law of 
viscosity of H. Le Chateher. This formula expressing 
the viscosity ^ of glass as a function of the temperature 
namely, log (log rii%)=N -Mt, where ill, and N 
are constants, has been applied to the experimental 
data of Stott for glass, of Thorpe and Rodger for amyl 
alcohol, and of Deriagume and Khananov for solutions 
of sugar in glycerol. The formula apphes in all these 
cases.—Fehx Michaud : Binary mixtures of volatile 
liquids The case where the two components form a 
compoimd.—^Emmanuel Dubois : The Volta efiect. 
A metal becomes electronegative with respect to its 
mitial state if it is heated (m a vacuum) to a sufficiently 
high temperature. The salme impurities which are 
nomially found on the surface of a metal, and probably 
also m the body of the metal, may take an important 
part m these variations.—^Hicolas Perrakis : The 
magnetic study of vanadium tetroxide and trioxide; 
the measurement of the atomic moment of trivalent 
and tetravalent vanadium. Whilst vanadium in the 
state of tetroxide possesses within two well detemadned 
intervals of temperature two different moments, the 
one of 8 and the other of 14 magnetons, in the state 
of trioxide it possesses a moment of 9-5 magnetons.— 
Edgar Pierre Tawil: Some observations in reso¬ 
nance made on piezo-electric quartz.—^R. Descamps : 
The natural rotatory^ power, m the ultraviolet, of 
aqueous solutions of the neutral tartrates of sodium, 
potassium, and aminomum.—^L. Andrieux : A new 
method of preparmg boron. On electrolysmg at 
1100° C. a mixture of boric anhydride (2 moL), 
magnesia (1 mol.), and magnesium fluoride (1 mol.) in 
a carbon crucible with an iron cathode, there is 
obtamed a deposit on the cathode which consists 
mamly of boron. After powdering, treating with 
hydrochloric acid and drymg in a vacuum, this 
deposit contains 92 per cent, of boron --Josef 
Hrdlicka . The influence of the preliminary lightmg 
and the disagreement with the law of reciprocity m 
photography.—^Mlle St. Maracineanu: the special 
effect of polonium, sunhght, and electricity at high 
voltage on lead. The results of the experiments 
described suggest that the formation of a new 
radioactive substance occurs in the lead sheet.—Des- 
landres : Remarks on the preceding commumcation. 
These results are of great interest but very complex, 
and their exact interpretation requires much additional 
research.—^Albert Portevin and Etienne Pretet: 
Study of the velocity of solution of the ultra-hght 
ma^esium alloys. A discussion of the methods 
av^able for measuring quantitatively the rate of 
solution,—^F. Bourion and E. Rouyer : Determination 
of some complex compounds by the boiling-pomt 
method.—Pariselle : The polarimetric and electro- 
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metric study of the alkaline aluimnotartrates. 
A double phenomenon of miitarotation.— Charles 
Prevost A new class of tautomeric compounds ; the 
lome theory of tautomerism.—Jeanne Levy and 
P. Weill: " The reality of the semipmacohe trans¬ 
position The study of anisyknetliylethylgiyeol 
From the experiments described it is concluded that 
the transformation of amsylmethyletliylglycol into a 
ketonic product different from that furnished by the 
aldehydoketonic transposition of anisyhnethylbiitanal 
demonstrates the reality of the semipmacqlic trans¬ 
position. In the semipmacohe transposition the 
ethyl radical shifts more easily than th© method 
radical.—Edouard Roch : The western extremity of 
the Djebilets massif (Morocco).— P Russo: The 
presence of Archseocyathus in the Djebel Ighoiid 
(Western Morocco) — Y. Agafonoff: The zones of 
the soils of France.—J. Dufay : The mtensity of the 
green line of the polar aurora m the spectrum of th© 
nocturnal sky.—Edouard Salles : The fixation of the 
radioacti\uty of the air by the terrestrial electric field. 
—Henri Coupin : The carbon nutrition of Fenicilhum 
glaucum by means of various carbon compounds of 
the aromatic series. Compoimds of the aromatic 
senes are much less favourable than compounds of 
the fatty series for securmg the carbon nutrition of 
Penicillium glaucum^ and this is probably true also 
for other moulds —^M. Bride! and Ch. Aagaard: Is 
melezitose a combination of saccharose with glucose ? 
The experiments described do not confirm the view 
of Kuhn and van Grundherr that melezitose is a 
combmation of saccharose and glucose.—^A, Demolon 
and G. Barbier : Elective ionic absorption in colloidal 
clay.—^IVIme Lucie Rabdoin and Ren© Fabre: Com¬ 
parative researches on the glutathione content of 
some tissues and blood in the normal pigeon, the 
under-fed pigeon, and the pigeon deprived of B 
vitamm.— C, Arnaudi, W. Kopaczewski, and M. 
Rosnowski : The physico-chemical antagonisms of 
micro-organisms. 

Cape Town. 

Royal Society of South Africa, May 18.—^Lancelot 
T. Hogben : A method for the study of dissociation 
of hsemocyanin. An elaboration of the method pro¬ 
posed by Pantin and Hogben (1925) for studying the 
dissociation of the oxyhaemocyanins is described. 
It is possible to plot a five-point dissociation curve 
within a quarter of an hour 'with sera of arthropods 
and molluscs which can be kept indefinitely in the 
laboratory with prescribed precautions.—Sir Thomas 
Muir : The theory of Hessians from 1883 to 1914.— 
S. H. Haughton : Hote on some features of part of 
the Orange River valley. Dealing with the geo¬ 
graphical features of the Orange River and its 
northern tributaries, the gorge-like nature of the 
valley and its independence of the geological structure 
of the country were discussed ; and the unity of the 
Great Fish River and th© lower part of th© Orange 
was suggested.—^A. J- H. Goodwin : ArchsBoIogy of 
the VaakRiver gravels. Ever since the discovery of 
diamonds in the Vaal River gravels, stone implements 
of a large almond-shaped type have been discovered 
and submitted to various museums, especially th© 
McGregor Museum, Edmberley. The gravels are 
situated at intervals along th© Vaal River, sometimes 
at a considerable distance from the river, and at 
various levels above th© river bed. They are dis¬ 
jointed, and form various small groups, each of 
which is a time sequence in itself. The low^ gravels 
are the latest, and are often in actual process of 
formation. The highest are probably the eacH^. 
These terraces cannot be dat^ with any degree of 
accuracy, but from the fossils discovert we must 
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regard the earliest (highest) as being of Lower Pleisto¬ 
cene age. The iinplements appear only m the lower 
terraces, and must therefore be regarded as of later 
date than the Lower Pleistocene, owing to the com¬ 
plete lack of such implements m the oldest terraces. 
These implements are of a type similar to those 
described by Permgiiey as of ' Stellenbosch ’ t;^TO, 
but the teclinic|ue approximates more closely to the 
culture described by Mr. C. van Riet Lowe, from 
Faure&mitli, O.F S , due possibly to the similarity of 
material. The Yaal River sues also show that the 
smaller implements, popularly called ‘ Bushmand 
are of far later date than the large almond-sliaxced 
types.—P. R. V. d. R. Copeman • Studies m the 
growth of grapes (Part m): Relationship between 
sugar and acid in the juice. There is a very high 
degree of negative correlation between these two 
factors. The regression hues are not, however, 
Imear, but the acid may be expressed m terms of the 
sugar by means of the equation (y - aY = Ajx - B, 
where x and y are the sugar and acid respectively and 
a IS the mmimum acidity. This equation is only 
applicable duiing the period of decrease of acidity. 

Geneva. 

Society of Physics and Natural History, Jime 16.— 
L. Duparc : Some chromite deposits of Thessaly. 
The author has examined several deposits now bemg 
worked m the Katarini region as well as the outcrops 
in the vicmity. These are basic segregations m the 
serpentinised peridotites.—Ame Pictet and Hans 
Vogel: The synthesis of maltose. This substance has 
been obtained by heating in a vacuum at 150° C. a 
mixture of a-glucose and /3-glucose. At this teiniDera- 
ture the a-glucose is trans^formed mto glucosane; 
the /3-glueose is not dehydrated and it forms an 
addition product wdiich is maltose.—G. Menkes • 
Researches on the action of vitamins on the fmigi. 
Experiments made on various ciiltm’es of As 2 :>ergillus 
show that an alcoholic extract of tomato containing 
\TLtamin prmeiples, principally factor B, accelerates 
the growth of the mould and facilitates the assimi¬ 
lation of sugar, in agreement with results of observa¬ 
tions made on animals,—]M. Hausmann: The 
synthesis of ethyl galaetoside in media with different 
pH The author jiroves by experiments on the 
synthesis of ethyl-galactoside by means of emulsm, 
that the variations of the pH of the medium influence 
the ferment m its s^mthetic functions and that this 
mfluence is identical with that exercised on hydrolysis. 
—^M. Hausmann : The molecular proportions to be 
observed in the cresol blue reaction {tyrosinase). In 
testing^ for the best molecular proportions for the 
formation of the colouring matter known as cresol blue 
produced by the action of the tyrosmase ferment on 
a mixture of glycocine and paracresol, the author 
shows that an equimolecular proportion of these two 
substances is clearly not the best, and that the 
optimum is attained by a mixture of four molecules 
of p-cresol with one molecule of glycocine.—Ch. G. 
Boissonnas and E. Briner : The oxidation of nitrogen 
by ozone. By experiments carried out at the ordinary 
pressures and at temperatures between 20° C. and 
200° C., as well as in experiments under a pressure 
of 120 atmospheres, it is shown that ozone is incapable 
of oxidising nitrogen. 

Sybney. 

Linnean Society of New South Wales, May 25.— 
C. P. Alexander : The interpretation of the radial 
field of the wing in the ISTematoeerous Diptera, with 
special reference to the Tipulidse. A new inter¬ 
pretation of the radial field of the wing in the Diptera. 
—Dudley Moulton : ISTew gaU-forming Thysanoptera 
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of Australia. Four new species belonging to four 
different genera, one of which is new, are described.— 
Miss H Claire Weekes : Note on reproductive 
phenomena in some lizards An omphaloplacenta 
and an aliantoplaceiita occur in the scincid lizards 
Lygosoma quoyi, Egerma whitei, and E stnolata. < 
The allantoplacentation in L. quoyi more closely 
resembles that found among the Mammalia than any 
hitherto recorded m a reptile, there being a partial 
degeneiation of maternal and foetal epithelial tissue 
allowing for a close proximity of maternal and foetal 
bloodstreams. Corpora lutea occur m the ovaries 
of all the above species and in Tiliqua scincoides. 
The extra-embryonic mesoderm in all four species 
dips into the yolk-sac eiidoderm and groivs round the 
yolk-sac embedded in its substance, and not over its 
surface as is usually the case.—J. McLuckie and 
A. H K. Petrie . An. ecological study of the floia of 
Mount Wilson (Part iv ) Habitat factors and plant 
response. The two factors of outstanding significance 
‘Tth controlling the distribution of the vegetation at 
Mount Wilson are aspect and moisture-content of 
the soil The Malayan Ram-Forest flora (Cerato- 
petalum-Dorjqihora Association) is a mesophytic 
community which has survived m the most favourable 
habitats provided by the basalt residuals and the 
deep sandstone gorges which dissect the area. 

Royal Society of New South Wales, June 1.—^A. R. 
Penfold and F. R. Morrison * A critical examination 
of Eucalyptus d^ves and the occurrence of a number 
of varieties thereof as determined by chemical analysis 
of the essential oils (Part i.). Three varieties, indis¬ 
tinguishable from the type on morphological grounds, 
have been determined by chemical analysis.—J. C. 
Earl : The preparation of tetramothylothylene. A 
new method utihsmg several known reactions has 
been devised. The scheme of reactions is , amylc^nc^ 

hydrate-trimethylethylene—>• trimotbyiethyJene 

chlorohydnn—>• dimethyh* ^oiiroj^ylcaibinol —>- teti’a- 
inethylethylene. The yield is good, and the jirocess 
can be interrupted at any stage without risk of 
deterioration of the intermediate products.—Sir 
George H. Knibbs: Protogenesis and ex-nuptial 
natality in Australia The maximum frec^iiency of 
ex-nuptial births occurred durmg the jieriod 1890 to 
1907 ; it may be subject to long-period oscillations. 
The frequency both of nuptial and ex-nuptial cases 
at the beginmngs and endings of the reproductive life, 
show that both growth and decay are approximately 
but not exactly exponential. Both commence at 
about 12 years of age, but the relative frequency, 
compared with the numbers at risk, is much less for 
ex-nuptial cases than for nuptial. At age 16*4 the 
actual numbers are, however, equal. The actual 
phenomena of nuptial first-births, according to the 
ages of the mothers, can be represented by three 
co-ordinates, x denoting age, y denoting the cluration 
of marriage, and z denoting the relative frequency 
of first-births corresponchng to particular ages and 
durations of marriage. The protogenosic surface - 
discloses the contmmty of the phenomena for intervals 
of less than nine months from marriage with those for 
all intervals up to 27 years. Fertility varies with age 
and with time. For births within 9 months of marriage, 

It was greatest for say 1910*0 and also for 1919*0 for 
age 21, the numbers for 10,000 women of that age 
bemg respectively 1281 and 1248. For all first 
births It was for age 22 for 1910 0, 23 for 1915 5 and 
for 1922*5, the respective numbers per 100,000 
mothers bemg 9401, 9363, and 8706. The averages 
for the year 1917*2 were 1256 and age 21 for births 
up to 9 months after marriage, and 910 for age 23 
for all first births. These are maximum ages and 
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fertilities The niaximuin intensity of the gonad 
urge would appear to be for age "21-3 years both 
iiuptially and ex-nuptialiy. 

Washington, D.C. 

National Academy of Sciences [Proc,, Vol. 13, Xo. 5, 
May).—Joel H. Hildebrand : A quantitative treat¬ 
ment^ of de\T.ations from Eaoult’s law. Plottmg 
log X 2 aganist 1/T, where Xg is the mole fraction of 
the solute, shows that many solvents give with each 
solute a characteristic group of curves. Dealmg with 
binary mixtures, an extension of Raoult's law is 
obtained from which several phy sico -chemical quantities 
can be calculated —Ohver E. Wulf and Eichard C. 
Tolman The thermal decomposition of ozone. 
Homogeneous decomposition can be made to proceed 
so as to be closely of the second order with respect 
to ozone , the specific rate for different samples may 
vary considerably but is generally, for ozomsed 
oxygen, mversely proportional to the total pressure. 
This IS considered to be due to the mhibiting effect 
of oxygen on the decomposition.—C. M. Cleveland • 
Concemmg pomts of a contmuous curve that are not 
accessible from each other.—O. E. Glenn : Eecent 
progress of mvestigations by symbolical methods of 
the invariants of bi-ternary quantics —C. F. Roos : 
A dynamical theory of economic equilibrium. For 
eciuilibrium in a co-ojierative society, a fmictional 
operator must be maximised; for a competitive 
society, partial maxima of several fimctional operators 
must be obtained—^Lester R. Ford (1) On the 
foundations of the theory of discontmuous groups of 
linear transformations. The concept of the isometric 
circle of a hnear transformation is applied to such 
groups. (2) On the formation of groups of linear 
transformations by combination.—Erich F. Schmidt: 
A stratigraphic study of the Gila-Salt region, Arizona. 
The ancient pottery falls mto three groups, Gila 
poiyeiii'ome, black-on-white, and red-on-yellow. The 
distribution of the sherds with depth m the excava¬ 
tions indicates that the Lower Salt (red-on-yellow) is 
older than polychrome and was probably made by 
the builders of Pueblo Grande. The red-on-yellow 
was synchronous with the black-on-white.—Charles F. 
Meyer and Aaron A. Levin: The infra-red absorption 
spectra of acetylene (C 2 H 2 ), ethylene (CbH^) and 
ethane (CoHg). The range ifi and 15/4 was exammed 
and the absorption bands are found to show definite 
structure. Acetylene has a band (13 Ip.) showmg an 
intense central Q-branch, an E-branch showmg well- 
marked alternation of uitensity of the lines, and a 
P-branch with less marked alternations.—G. W. Fox, 
0. S. Duffendack, and E. E. Barker: The spectrum 
of CO 2 . A contmuous hiow method was used A 
stream of pure carbon dioxide was passed slowly into 
the discharge tube and subjected to electron bom¬ 
bardment m a force-free space before reaching the 
filament. Xone of the bands generally attributed to 
carbon monoxide was observed. The carbon dioxide 
spectrum extends from 5000 A.U. to 2800 A.U. and 
consists of bands of various types.—Gilbert X. Lewis : 
The entropy of radiation, Assuxoing that radiation 
can be divided into slices of constant entropy inde¬ 
pendent of the presence of other shces, and that the 
chance of a particle bemg m a selected volume is a 
imear function of the number of particles already in 
that volume, Planck’s entropy equation is obtained 
as a first approximation and a further approximation 
is indicated.—Carl Barus : Linear elements of the 
electromagnetic pinhole graphs.—Edwm H. Hall: 
Thermiomc emission and the universal constant ” 
A. An equation for thermiomc emission is derived 
by utilising the dual theory of conduction. In form 
it IS similar to Richardson’s equation, but the factor 
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corresponding to A is variable.—H Bateman • 
Lagrangian functions and Schrodinger’s rule — F. D 
Murnaghan and K F Herzfeld. Two remarks on the 
wave-theory of mechanics The degree of arbitral mess 
m the wave-equation and the energy-frequency 
relation are discussed.— ^K. T. Compton and C, C. 
Van Voorhis : Heats of condensation of positive ions 
and the mechamsm of the mercuiy arc. If neutralisa¬ 
tion of the ion occurs at or just outside the surface 
of the electrode, half the energj^ is lost by radiation 
and a portion by reflection. Then the heatmg of the 
cathode is given by — r L - where Fj is 
the heat of recombmation of an ion and an electron, 
L the latent heat of condensation of the neutral gas, 
(i>g the heat of evaporation of an electron, and r is a 
factor less than 0 5 by an amount depending on the 
reflecting power of the electrode. In the mercury are, 
the electrons are draivn out by the mtense space 
charge (Langmuir) and mercury is lost from the 
cathode as drops consisting of numbers of atoms — 
R. J. Lang • Senes spectra of silver-like atoms. The 
first members of each of the four ordinary series for 
In III., Sn IV., and Sb v. have been identified —J B. 
Green and R. A Lonng : Term-structure and Zeeman 
effect of the are spectrimi of tin (preliminary report). 


Official Publications Received. 

Bkitish 

Unnersiry of Bristol Tlie Annual Keport of tlie Agricultural aid 
Horticultural Research Station (The National Fruit and Cider Institute», 
Long Ashton, Bristol, 1920. Pp llU-fS plates (Bristol ) 

Journal of the Chemical Society * containing Papers communicated 
to the Society July. Pp iv-f ir-f 1401-175S (London Gfhiney and 
Jackson ) 

Observations made at the Royal Observatory, Greem\ich, m the Teai 
192> Astronomy, Magnetism and Meteorology Under the Duectioa 
of Sir Frank JDyson. Pp 10+Assii-fA5S+iv-fB22-rO20-f-Di’s:-fD^r 
-f6-{-Bxxvi-j-Bi06-+S plates-flS. (London. HM Stationeiy Office) 
40s net 

Determinations of Effective Wavelengths of Stars made at the Royal 
Observatory, Greenwich, in the Years 1920 to 1925, under the Direction 
of Sir Prank Dyson. Pp 58 (London H M. Stationeiy Office) 
4s net 

Cape Astrographie Zones, Vol 9. Catalogue of Rectangular Co¬ 
ordinates and Diameters of Star-Images derned from Pbotogiaphs 
taken at the Royal Obseivatory, Cape of Good Hope Commenced 
under the Direction of Sir David Gill; Completed and piepared tor 
Press under the Direction of S S Hough Zone -49® Pp vs.vvi-r4j2 
(London" HM Stationery Office.) 55h net 
Ceylon Journal of Science Section A: Botany. Annals ot the Royal 
Botanic Gardens. Peradernya Edited by A. H. G Aiston Vol. in, 
Part 3, July 1st. Pp 243 319 (Peradernya Department of Agii- 
eultiire , London Dulau and Co , Ltd ) 3 rupees 
Empire Cotton Growing Corporation Report of the Executna Com¬ 
mittee, to be submitted at the Meeting of the Administratu e Council 
on July 27 th, 1927. Pp 12. (London ) 

Technical College, Bradford. Diploma and Special Daj Courses. 
Session li»27-2S Pp, 206-f 26 plates (Bradford) 

Aeronautical Research Committee Repoits and Memoranda No. 
1077 (Ae. 258) Lateral Stability witli special reference to Controlled 
Motion. By H. M. Gamer (A 2 a. Stability Calculations and Model 
Expts , 121,—T. 2387 ) Pp. 19-}-5 plates. net No 1080 (Ae 2uU) 

Note on the Reduction of Performance Tests to the Standard 
Atmosphere. By R S. Capon (D.i Special Technical Que^tlOlls, 197 
—T 2398 ) Pp. 8. 4t/ net No. 1084 (Ae. 2C3)* A Paradox 111 Fluid 
Motion. By Dr H Lamb. (Ala Dynamical Siiuilarity. etc , 64 — 
T 2371 ) Pp 4. 3(?. net. (London • H M Stationery Office ) 

Journal of the Indian Journal of Science. Vol. lOA, Part i . 1 . Some 
Reactions of Carone, by Kottiazath Narayana Menon and John Lionel 
Siinonsen; ii. A Synthesis of Morindone, by Ramkanta Bhattaehaiya 
and John Lionel Simonsen; ui. Derivatives of Aeenaphthpyndine, 
Part 1, by Srikumaran Unni Nair and John Lionel Simoiisen. Pp 13. 
12 annas. Vol. lOA, Part 2: Oils and Fats from the Seeds of Indian 
Forest Plants. Part vni The Oil from the Seeds of Tlmvetia mriifoha 
(Juss.), by Ramkanta Bhattacharya and P. Rainaswami Ayyar, Part 
IX: The Oil from the Seeds of Cerbera odoUam (Gaertn.); Part x . The 
Oil from the Seeds of Holarrhena antidybentenca , Part xi. The Oil from 
the Seeds of A nona squamosa (Lmn.), by Rainachandra Vishnu Ghanekar 
and P. Ramaswami Ayyar. Pp. 15-31 12 annas. (Bangalore ) 

Department of Commercial Intelligence and Statistics, India Agri¬ 
cultural Statistics of India, 1924-25 Vol 2 Area, Classification of 
Area, Area under Irrigation, Area under Crops, Live-Stock, and Laud 
Revenue Assessment m certain Indian States Pp. vii-fST. (Calcutta; 
Gov^ernment of India Cential Publication Branch ) 14 rupees; I-*. 

Department of Agriculture, Trmidad and Tobago. Guide to the Royal 
Botanic Gardens, Trmidad By E. O Williams. Pp. iii-f30-pvi-}-12 
plates. (Trmidad, B.W.I.: Government Printing Office, Port-of- 
Spam.) Is. 
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Xyasalanct Pioteetorate GtalogiCt^l Sur\e; BulJetin^No 3 Ihe 
L’nsestoiie Rn-iijurces of N\asaiaiid, Notes op the Uses ot Lime¬ 
stone a:ia on the Manufactiiie ot Lime By Di F. Dmey Pp 43 
(Zomna) N. tn 

'Foreign 


Results o'^ the 3Ieteorologico,i Ob^enations m Tjusen foi the Lustrum, 
Pp \i-f52 (Zinser 3Ieteorological Obsei\atory of the 
Geo erim'ent General oi Tjosen ) 

Annual Report of fcx^e ileteaiological Observatory of the Government- 
General 01 Tyumen for the Year 1924 Pp iv-|-150 (Zmsen ) 

New York Zoological Society Report of the Director of the Aquarium 
Pp 2<» (Nei\ YorK) -.i i. -vt 

United States Department of Agriculture Department Bulletin No 
1482 E’tpenments on the Control of the Plum Ourcuho, Brown Rot, 
and bcaO attacking tlie Peacn m Georgia By Olivier I. Snapp and 
C. H A Men, John W Roberts and John 0 Diinegan, and J H Pressley 
Pp 32 Depaitment Circular 410 United States Standards for Honey, 
recommended by the United States Department ot Agriculture Pp 32 
Scents (Washington, D C Go\ ernment Printing Office ) 

iliBi&trj of Agriculture, Egj'pt Technical and Scientific Service 
Dulletin No oS Growth, Bud-Sheddmg and Flower Production in 
Egyptian Cotton By 31 A Bailey and T Trought Pp 40-f 33 plates 
(Cairo. Government Publications Office ) 5 P T _ 

Proceedings of the Imperial Academy Vol 3, No 5, 3iay Pp 
si-xiii-r 247-306 (Tokyo ) 

Koninklijk 3fagnetisch en 3Ieteoiologisch Observatorium te Batavia 
Verhandelmgen No 20. East-3£onsoon Forecasting m Java By Dr 
H P Berlage, Jr Pp n-f42 (Weltev reden Landsdiukkeri] ) 
Abridged Scientific Publications from the Kodak Research Labora¬ 
tories 3M] 10, 1926 Pp 247 -fXXVI (Rochester, NY) 

League of Nations Report on the Reform of the Calendar submitted 
to the Advisoiy and Technical Committee for Communications and 
Transit of the League of Nations by the Special Committee of Enquiry 
into tne Reform of the Calendar (Publications of the Leaeue of Nations 
VIII Transit, 1926 VIIL 6) (A.33, 1926, VIII ) Pp. 163 Advisory 
and Technical Committee for Communications and Transit Special 
Committee of Enquiry into the Reform of the Calendar. ClassiUcation 
and Summary of Proposals for Calendar Reform received before 
July 1st, 1926 (Publications of the League of Nations. VIII. Transit, 
1927 3HIL 8 ) (C. 167, 3L 49, 1927, VIIL Annex III. to Document 
ASS, 1926 VIII) Pp. 58. (Geneva. League of Nations; London 
' Constable and Co , Ltd ) 


Diary of Societies. 

SATURDAY, August 20 

Noeth of England Institute of Mining and 3Iechanical Engineees, 
at 2.30 —Annual General Meeting. 

CONGRESSES. 

August 22-26 

Pathological and Bacteriological Laboeaiory Assistants' Asso¬ 
ciation (m University Pathology Department, Cambridge) 

Auf/us! 22,—At 10 30 a M —W A Mitchell: Cambridge (Lecture). 

August 23 —At 9 30 a M —A E P. Gninmo . The Manufacture of Small¬ 
pox 3’'aecme as earned out in the Laboratoiies of the Shanghai 
3Iiinicipal Council 

J. J. Ritchie Antagonism and Symbiosis of Bacteria 
Prof G. H. F. Nuttall. The Development of Parasitology. 

August 24 —At 9 30 a.m —S J.Denyer • Virulence Tests in the Identifica¬ 
tion of B. Diphtheroe 

A. Saundeis , Du ersioiis of an Overseas Laboratory Assistant. 

J 31cLean* Rare Faecal Organisms which simulate Pathogens 
August 25 —At 9.30 a m —F Leeson • The Preparation of Plague Vaccine. 
S Linfoot* Laboratory Work in a Spa Hospital 
E. Steele, J. SIcLean, and others Discussion on Laboratory 
Economics- 

E 0. Haddon : The Biuret Reaction 

S. J. Denyer: Difficulties encountered m the Differentiation of 
Paratyphosus A, B, and C 

H Gooding . On 3Iountmg Frail 3ruseuni Specimens on Wax Plates. 
V. 0. Norfleld : Tiasue Cultivation Technique. 

August 26 —At 9 30 a.m — Demonstrations of Exhibits. 

Empire Mining and Metallurgical Congress. 

Montreal Meetings, August 22 and 23,—Sir Thomas Holland: Proposed 
Review of the Mineral Resources of the Empire —G M Came and 
C S Pascoe* Magnesia Refractories for Steel Furnaces.—A. Stansfield* 
Smelting Titaniferous Iron Ores.-W A Toohey, Portland Cement 
in Canada —Mining and 3Ietallurgical Practice in Australia —Health 
Safety Problems. 

Tm’onto Meetings, August 25 and 26 —C Johnson : Winning and Refining 
of Precious Metals from Sudbury Ores — R. C Stanley . Nickel, Past 
and Present —A. A Cole * The Silver Mining Industry of Canada — 
J. G. Morrow: The Cascade Method of Pouring Steel.—A- Mavro- 
gordato and H Pirow. Deep Level Mining and High Temperatures. 
Winnipeg Meeting, SepkmMi 3 —G. E. Cole. The Development of Gold 
Mining in Canada —W A. Quince • 3Iethods of Eliminating Barren 
Rock from Ore at the Sub-Nigel Mine —C R Daiis, J. L Willey, and 
S E. T. Ewing: Notes on the Operation of the Reduction Plant at 
West Springs, Ltd —B J. Laschmger. A New Form of Air Meter and 
the Measuremenii of Compressed Air. 

Vaneourer 3Teeting, September li~C. P. Broivning* Canadian Copper and 
its Production —P, J Aleock and T W Bmgaj : Lead and Zinc in 
Canada.—0. J N. Jourdan. A Bnef Review of the Principal Base 
Metal and Base 3Imeral Resources of the Union of South Africa —R 
Craib : Dewatering the Lower Levels ot the Simmer and Jack Mines, 
Ltd.—W- S. Robinson * Manufacture of Sulphuric Acid by the Contact 
“■ Process. From Zinc Blende Roaster Gases. 
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Edmontm Meeting, September 20 —R Stiachan, W J Dick, anil R J. 
Lee The Coal Industry in Western Canada —J Ness Petroleum in 
Canada —A Doctmier, L Bataille, and R Beetlestoiie A Combina¬ 
tion of the Baum, the Draper, and the Froth Flotation Systems as 
applied to the Washing oi Coal at the Linsi 3Ime ot the Kailan Mining 
Administration, North China —A B Cameioii Impact Resistance ot 
Steel at Low Temperatures „ „ . , . i 

Quebec Meetings, bepteviher 3 and 26—J G Ross Asbestos 3Iming and 
ifillino'—A 3V Nash Possible Auxihaiy Sources of Liquid tuel— 
A Job*" The Sinking and Equipment of the Ventilation Shaft ot the 
Government Gold-Mining Areas-G W Sharp The Tipping and 
Guiding of 3^ertical Skips —P 31 Newball and L Piyce Improve¬ 
ments in Dulling Efficiency with Jack-Hammers . tt j 

Sudneu Meetings, September 9 and 10 —P W Gray 3Iining Coal Under 
the Sea m Nova Scotia —Sir Robert Hadtield The Metal 3Ianganese 
and its Properties also, the Production of Ferro-Manganese and its 
History —Raw 31aterials for the Iron and Steel Industry in India — 
B Yaneske The 3Ianufacture of Steel in India, by the Duplex 
Process 

Am,USX 27 -September 1 

InternA.TIONAL Congruss of Orientalists (at Oxford) In following 
sections Geneial (including Anthropology, Ethnogiaphy, Piehisloiic 
Archaeology, Comparatue .Mythology, and Folkloie), Assyiiology and 
cognate subiects, Bgvpt and Africa, Central and Northein Asia, the 
Far Eat,t, India and Iran, including the Indo-Eutopeau Languages 
of Asia, the Old Testament, the Language, Liteiatuie. etc , ol Islani, 
and Oriental A rt 

AU(.UST 29-SEPTrMBER 3 

Internaiional Commission ior the Expiorvuon of the Uppi r Air 
(at Leipzig) 

Au<,ust 31 -Septfmber 7 

British AssociArroN for the Advancement of Science (at Leeds) 
Wednesday, August 31, at 8 30 p m —Sir Arthur Keith Dai win’s Theoiy 
of 31an’s Descent as it stands To-day (Presidential Address) 

Thwbday, September 1, at 10 a m —Addresses by Sectional Presidents 
B (Chemistry) —Dr N 3^ Sidgwick Co-ordmation Compounds.—D 
(Zoology) —Dr. G P Bidder The Ancient History of Sponges and 
Animals —E (Geography) —Dr R N Rudmose Biown Problems of 
Polar Geography —G (Engineering) —Sir J B Henderson Invention. 
—K (Botany) —Prof P E Frifcsch . Some Aspects of the Present-day 
Investigation of Protophy ta. „ ^ 

At 11 A M.—F (Economics) —Pro! D H Maegregor RationaliS(a- 
tion of Industry —M (Agriculture) —C G T Morison Agriculture 
and National Education 

At 2 p M —Conlerence of Delegates of Corresponding Societies 
At 2 30 p M —Discussion (Sections J. L). The Psychology of Special 
Scholastic Disabilities. , . . 

Fiiday, September 2, at 10 a M—Addresses by Sectional Presidents A 
(3Iatheniatical and Physical Sciences) —Prof E T Whittaki'r ^Flie 
Outstanding Problems of Relatuity—H (Anthropology).—Pi of l< U 
Parsons The Englishman of the Future.—I (Physiology) 

Douglas The Development ol Human Physiology. — Discussion 
(Section G)* Coal—Discussion (Sections K M). The Control of Plant 
Diseases ^ , 

At 11 30 .V M —Addiess by the Pres dent of Section Jj (Education), 
Her Grace The Duchess of Atholl The Broadening ol the Outlook in 
Education. 

At 8.30 p.M —Evening Discourse by Prof R A Millikan Cosmic 
Bays. 

Monday, September' 5, at 10 a m.—A ddresses by Sectional Presidents : 0 
(Geology)—Dr H H Thomas * Centres of Tertiaiy Volcanic Activity 
in Britain —J (Psychology) —Dr W Brown * 31ental Unity and 
Mental Dissociation —Discussion (Sections A B) * The Structure and 
Formation ol Colloidal Particles —Discussion (Section G) • Lubrication 
At 8 30 p M —Evening Discourse by Dr F A E Crew The G(‘nu- 
plasm and its Architecture 

Tuesday, September 6, at 10 a m.— Discussion (Sections C K, and Cosancal 
Physics Department of Section A) Climates of the Past.—Discubsion 
(Sections F J) Innate Ghaiactenstics and Social Difierences 
At 2 p M —(Conference of Delegates of Corresponding Societies 
Wednesday, September 7, at 12 noon —Concluding General Meeting. 


September 1-4. 

Schweiz ERiscHB Natueforschknde Gesellschaft (at Basel) (in 14 
Sections) —Presidential Address by Dr F. Sarasin —Lectures on, 
lespectu^ely, The Causes and Factors of 3Ioiphogenesi8, by Prof A. 
Brachet, Recent Work and Views in Astronomy, by Prof. L Coui- 
voisier, The Urals from the Point of View of Geophysics, Geology, 
and 3Iining, by Prof L. Duparc; Paracelsus in Relation to Modem 
Thought, by Prof H B Sigenst 

September 3-10 

International Union of Geodesy and Geophysics (at Prague) 
September 4~9 

International Congress or Zoology (at Budapest) 

September 11-17 

International Congress of Physics in Commemoration of the 
Centenary of 3^olta (at Como). 

September 11-18 

International Congress of Genetics (at Berlin) In three sections . 
General Genetics and Cytology, Heredity m Man and Eugenics, 
Animal and Plant Breeding 

September 18-Octobeb 3. 

International Congress op Theoretical and Applied Limnology (at 
Rome) In four sections; Physics and Chemistiy, Geology and Hydro¬ 
graphy, Biology, and Applied Limnology 
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The Expert in the Civil Service. 

C 1 ERTAIX important considerations in con¬ 
nexion with the position of the expert 111 the 
Civil Seivice are raised by the retirement of Sir 
Frank Barnes from the position of Director of 
Works to His Majesty's Office of Works. Some 
months ago Sir Frank Baines was approached by 
a former First Commissioner of Works, Sir Alfred 
Moiid, to undertake the construction of a head¬ 
quarters on a uSite 111 Westmhister for the Imperial 
Chemical Industries, Ltd Sir Frank Baines 
applied formally for permission to add to his 
responsibihties in this wa\y and, followmg pre¬ 
cedent, this permission was granted Later, 
certain members of parliament discoxmred that 
the new huiklmg involved an outlay approaching 
one million iiounds, and asked if an architect 
carrymg out such a contract could devote his 
p>roper attention to his duties as a civil servant 
The official reply to the first question, put on 
i\Iay 26, %vas to the effect that the Crovernment 
had no right to interfere vuth the spare time 
activities of a civil servant, and that this particular 
contract would not militate agamst the efficient 
performance of Sir Frank Barnes’ official duties. 
Within a month the C4overnineiit came to the 
conclusion that its Dnector of Works should either 
cancel his contract with Imperial Chemical In¬ 
dustries or retire from the Civil Service, although, 
as it was stated by the Government spokesman, 
Capt. Hackmg, there was no suggestion that the 
work ui connexion with the iindertakmg had so 
far interfered vith the director's official duties. 

Now it has been stated on several occasions 
vithin recent years that the professional, technical, 
and scientific staffs in the permanent employment 
of the State should have their pay and other 
conditions of service related to those of their 
professional brethren 111 outside practice It was 
on those grounds that the Anderson Committee 
reported to Parliament 111 1923 that no modifica¬ 
tions in the pay or other conditions of service of 
professional civil servants need he made. Obvi¬ 
ously, however, if the case of Sir Frank Baines is 
to he taken as a criterion, the conditions of service 
are not the same inside the Civil Service as in 
outside practice. An outside architect would 
feel at liberty to increase his practice to any extent, 
and wMuld be the last person to suggest that he 
was not capable of undertaking any and every 
commission offered to him. London is full of 
monuments eloquent of the effiiciency and energy 
of Sir Christopher Wren, Had the conditions of 
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our tmie made it possible for Imperial Chemical 
Industries to mvitc the Office of Works to under¬ 
take the contract for their new building, it is 
safe to say that no question would have been 
raised as to the capacity of the Director of Works 
to do the work without mterfering with his other 
duties 

Without doubt the knowledge gained from long 
experience in a technical department of State, 
places the State servant in a position of advantage 
as compared with the private practitioner. Pre¬ 
sumably, it is this knowledge which Sir AKred 
Mond wished to put at the disposal of his company, 
just as the directors of the Bank of England have 
sought the services of Sir Otto Niemeyer, and the 
fortunes of JSTobel Industries, Ltd, and later of a rail¬ 
way board have in turn been brought under the 
direction of Sir Josiah Stamp. But a nearer parallel 
to the case of Sir Prank Baines is to be found in 
the universities. At one time university professors 
were rarely consulted by mdustry or by the 
Clovernment. Nowadays, largely as the result 
of the unique services rendered by umversity staffs 
to the country during the War, university men of 
science are being actively encouraged to undertake 
consulting and research work, for private firms and 
for the Government. Again, in the Report of the 
Committee of the Privy Council for Scientific and 
Industrial Research for the year 1925-] 926, 
special reference is made to the growing volume 
of work undertaken by Government scientific 
departments, particular!}^ the National Physical 
Laboratory, on behalf of industry, and no suggestion 
is made that the quality of the work of the research 
staffs suffers in consequence of its increased 
responsibilities in this direction. Moreover, in 
the Report of the same committee for the year 
1924-1925, reference is made to the increasing 
volume of consultative work for industriabsts 
undertaken by the State-aided industrial research 
associations, work which would ordinarily have 
been don© by private consultants. 

Not only does the State encourage members of 
university staffs to undertake additional respon¬ 
sibilities, not only does it compete with the private 
consultant in industry, but it also appoints State 
servants to the boards of the State-subsidised 
Industrial research associations in order that 
knowledge acquired in State departments should 
be made known and become available to our 
various industries. Withrn the past two or three 
years it has lent scientific workers to some of 
the I sMpping^ companies to investigate the 
^ ’i|i ''(kmrnAm, with the safe transport and. 


storage of foodstuffs, and wholly mauitaiiis State 
research mstitutions for the primary object of 
assistmg vital industries. 

On account of an organised agitation, however, 
against the unique knowledge possessed by one 
of its principal technical experts being made 
available to an industrial combine, a iieAV attitude 
seems to be presented to such relationships. The 
real objection to Sir Prank Baines undertaking 
a building contract for the Imperial Chemical 
Lidustries is based upon the fact that he personally 
wms to profit by the transaction—particidarly as 
the profit was assumed to be large. Neither of the 
obvious ways of deahng with the situation appear 
to have been considered The Government could 
have suggested that the contract should bo under¬ 
taken officially by its servant on behalf of the 
Office of Works, and incidentally made it known 
at the same time that the Government was pre¬ 
pared to tender in the open market for any similar 
undertaking. Alternatively, it might have given 
its technical expert sufficient leave of absence to 
enable him to complete the contract into which 
he had entered wnth the full authority of his 
department Furthermore, it might carefully have 
considered the desirability of putting the direction 
of one of its most important technical dopartmenta 
under a man who enjoys the conhdcnco of one 
at least of the foremost industrial leaders of tlio 
time, instead of abolishing his })ost. Under the 
present system, hoivove!’, technical experts in 
Government service arc usually subject to adminis¬ 
trative officers lacking technical qualifications 
and experience. 

Parliament has been promised that the condi¬ 
tions of service of members of the professional 
staffs of the Office of Works shall be review^ed. 
Presumably a Treasury Committee will undertake 
this task, and an attempt be made to tighten up 
the existing regulations regarding the nature of 
any work with which professional civil servants 
may occupy their private time H M. Treasury is, 
of course, in a position to impose what regulations 
it likes, but it may be suggested that in doing so 
great care should be taken to avoid any semblance 
of unfair discrimination against a particular section 
of the Civil Service. What is really needed is the 
appointment of a Royal Commission to examine 
and report on the present position of the profes¬ 
sional worker m the State service, and to deter¬ 
mine what modifications of the Civil Service 
system, if any, are desirable to meet the changed 
conditions resulting from the growing impact of 
the State on industry as a whole. 
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Tbe Ascent of Man. 

HROUGH the centuries a i3hilosoplier here , 
and a naturahst there toyed with the notion 
that man was somehow linked by nature with the 
aiiiinal kmgdoni, but the notion lacked concrete¬ 
ness and was not taken seriously Then came 
Charles Dar^vm, first with a theory of the evolution ■ 
of organic beings which involved the ancestry of i 
man, and sixteen years later with a cumulative ' 
study { The Descent of Man/’ 1871) which 
chnched Ins argument, and could no longer be 
ignored Man took his place at the summit of 
the tree of organic evolution, and as the topmost 
branch draws the lightiiing^ so the ancestry of man * 
became the target upon which were concentrated 
the thunder-bolts of a fierce opposition Until then, i 
the battle of evolution had been waged upon a long | 
front, but no sooner had the ‘ origin of man ’ 
entered the field than the zone of fiercest combat i 
became narrowed, and to believers in the old creed ! 
the descent of man became the salient by the fate ; 
of which the whole long front of evolution was to ; 
stand or break. 

Half a century has come and gone suice then : | 
new facts have accumulated and been assimilated, j 
and while evolution has won its battle and become ! 
part of the stock-in-trade of the world’s thought, 
a sporadic fight still wages about the isolated sahent 
of man. That it is no mock combat is shovm by 
the numbers of combatants who rushed to the 
support of the Fundamentalist position in the 
United States of America a short time ago, and 
any one familiar with the attitude of mind of the 
average Briton must be aware of the latent hostihty 
which still survives towards the idea that, in 
popular phrase, ‘ man sprang from a monkey/ and 
of the satisfaction with which the emergence of 
each new scientific squabble regarding mterpreta- 
tion is hailed as the rift indicating the approachmg 
dissolution of the whole. 

At the present moment the critical attitude 
towards the realit}" of human evolution is at the 
top of one of its periodic swings The reason for 
the fresh recrudescence of opposition can be easily 
traced. Charles Darwin’s statement of the doctrine 
of evolution fell upon a scientific world which had 
been groping for light, and after the first fierce clash 
with the ^ die-hards ’ of the old order, the grandeur 
of his concept, its plain logic and simplicity, lulled 
the scientific world into a stupor of complacency. 
Biologists accepted the Darwinian revelation ; they 
rushed to weave their fresh examples into its mesh, 
and with facile interpretation naturalists, profes- 
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sioiial and amateur, explained with satisfaction 
the evolutionary significance of each and every 
structure as it came to tlieir notice. It iiiiist be 
remembered that Darwin laid the weight of Ms 
argument upon the structures of organisms, and 
passed lightly over the vital problems of functional 
adaptation and of the correlated development of 
structures, the prime importance of which is now 
becoming manifest. 

However, the first inhibiting glamour of a great 
thesis wore off The study, especially of variation^ 
heredity, and the correlation of structures and 
activities, led to a critical examination of Darwin’s 
conclusions: and while the doctrme of evolution 
has never been gamsaid, one and another has 
arisen to show that the course of evolution has 
not been determined exclusively or mainly by the 
natural selection or tiiC struggle for existence upon 
which Darvun laid stress Two recent works of 
different character may be cited as illustratmg 
the critical attitude of scientific workers towards 
natural selection, both, strangely enough, founded 
upon the study of fishes—Berg's '* Nomogeiiesis ” 
(1926) and Kyle’s * Biology of Fishes (1926). 

This scientific revolt against the easy acceptance 
of ‘ Darvunism ^ had already gained much ground 
when it compelled the attention of the people by 
the publicity given to Bateson’s address to the 
Toronto meeting hi 1921 of the American Associa¬ 
tion for the Advancement of Science, and by the 
directness and Mgour of his attack. The dis¬ 
turbance of accepted theories and ideals by the 
long years of war had xirepared the ground. The 
popular mind leapt to the conclusion that the 
apparently established belief in evolution had been 
shaken, and the critics of the simian origin of man 
rushed to the fray. Typical of their statements 
was the contribution of a promiaent Boston pastor 
to an American newspaper, m which he gave the 
I names of some scientists who at least call in 
question the loudly asserted proof of evolution/’ 
and the names included those of J. P. Lotsy, W. E, 
Ritter, Paul Kammerer, and E. W. MacBride ^ 
Of course, the pastor and his sympathisers were 
mistaken These men of science had made their 
declarations with clearness and in fuU knowledge 
of the implication of their wnrds. It was only a 
thoughtless misinterpretation or the blindness of 
bias which construed their attacks and those of 
Bateson, Morgan, and the rest, into an onslaught 
upon the great truth of evolution or descent by modi¬ 
fication, instead of, as they really were, critiques 
of the method — natural selection — by which 
Darwin supposed evolution to have worked its way. 
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Mistaken though the readmg of scientific progress 
was, it IS this mistake which has given new hfe to 
the present-clay attacks upon evolution, and has 
induced doubts m many minds, nnfamihar with the 
trend of scientific achievement, regarding Darwin’s 
view of man’s development, and especially of the 
merging of human ancestry ui a common stock 
with the forerunners of the simian apes. 

A restatement of the position in the light of 
modern knowledge—a simple, convmcing state¬ 
ment, unencumbered by detail and side-issues, 
vouched for on the word of authority—^vnuld serve 
a very useful purpose at the present time We are 
glad, therefore, that Sir Arthur Keith has chosen 
the subject of “ Darwm's Theory of Man’s Descent 
as it stands to-day ” as the theme of his presidential 
address to be dehvered at the Leeds meeting of 
the British x4ssociatioii next week. No man is 
better qualified than Sir Arthur to meet the need 
of the time—by trainmg, experience, prestige, and 
by the touch of fervour and imagmation which he 
has carried from northern Scotland. Though the 
address will be delivered to a body of men and 
women familiar in the mam with the scientific 
mood and the general conclusions of science, and, 
enlightening as it is sure to be, can, therefore, 
scarcely do more than confirm conviction, yet it 
viU reach a wider audience through wireless and 
the press, and may be expected once again to focus 
attention throughout the English-speaking world 
upon the essential verities of man’s ascent, and 
place a fresh strain upon the incredulity of un¬ 
believers. 


Language and Culture. 

Die S^rachfamihen unci SpracJmikreise der Erde, 
Von Pater W. Schmidt. (Kulturgeschichtliche 
Bihliothek, herausgegehen von W Toy. Reihe 
1: Ethnologische Bihliothek, Band 5.) Pp. 
xvi + 596. Atlas von 14 Karten. (Heidelberg : 
Carl Winter’s Universitatsbuchhandlung, 1926.) 
42 gold marks. 

HIS work falls into two parts, of which the 
first contains an enumeration of the languages 
of the world under more or less accepted headings, 
but an exception to the general rule is made for 
what are commonly called the Sudanic languages, 
for which two wholly inconsistent schemes are 
printed, one by Delafosse, the other by Drexel. 
The second part consists of a discussion of the 
distribution of certain features of phonetics, 
grammarj and syntax, followed by a reclassification 
of the languages on the basis of the data in ques- 
tim; the primitive position of the dependent 


genitive is then dealt with, together with the 
causes vEich brought about a change, and finally 
the relation of linguistic to cultural areas is 
discussed. 

No final verdict can be passed upon the book 
until specialists for each area have sat in judgment 
and accepted or rejected, so far as they concern 
them own special provinces, the theories put 
forward , but whatever criticism in detail may be 
launched at the author’s head, the work will 
remain as a great achievement, truly remarkable 
as the product of one man. Perhaps no one but 
Pater Schmidt would hav^e had the courage to 
attemjit it, or, if ho attempted it, to bring it to a 
successful conclusion For the author is far from 
retraversmg well-trodden paths , ho has opened 
a vista of new lines of research which cannot fail 
to attract many workers. 

Where so much turns upon contact between 
different groups, it is of course essential to have a 
thoroughly accurate topographical basis for the 
theories ; the linguistic data must be as complete 
and accurate as possible ; and the conclusions must 
be wholly without ambiguity. To what extent 
these three essentials have been attained, so far 
as one area is concerned, will be made clear in the 
sequel. It is only fair to state tliat the author 
in his preface invites critic.ism in detail and looks 
forward to a second edition free from the errors 
whicli are bound to appear in a ])ioneer uT)rk. 

Eollowing Drexel in the main, the author groiqis 
Sudanic languages under seven heads : Wide 
(that is, Ubanghi group), Ngo-Nko (Maude), Manfu 
(Kwa and Central), Kanuri, Nilotic, Bantoid, and 
Hausa ; in the excellent atlas are shown the areas 
occuiiied by these groups and their zones of in¬ 
fluence. Unhappily there are serious errors in the 
territory ascribed to the Maude and Kanuri 
tongues; Hausa extends three degrees too far 
north, ghost languages (for example, Gogo and 
Kandin) appear, and the treatment of the northern 
provinces of Nigeria is demonstrably almost pure 
guessw^ork. Over and above this, Gola is located 
in the middle of the Kru tongues and Bullom 
north of Konakry in a Susu area; and a non¬ 
existent range of Bantoid is shown south of the 
Mande group. 

Topographical errors are not confined to the 
' maps ; Biafada is in the text located on the Senegal 
instead of the Rio Jeba , Wolof is put in the 
Senegal group: Serer, its immediate neighbour, 
forms with Kisi and Eula a north-east group ; hut 
Kisi lies far to the south near Gola, and Eula 
stretches in a series of groups, mostly small, from a 
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few score miles from St. Louis m the west as far 
as Lake Chad. To add to the confusion, Biafada, 
Serer, and Tula are said to meet the Togoland and 
Mosi-Grusi groups in the extreme north-east on the 
upper Mger. But Biafada and Serer are about 
1000 miles from Togoland , Fula is not in contact 
with Mosi on the Mger at all, and the prefixes* of 
Tern have nothing to do with Fula, which is a suffix 
language De Martonne's atlas, now in a second 
edition, appears to have been entirely neglected 

When we compare the linguistic data of the 
text with the maps more errors and serious conflicts 
emerge ; the Wule and eastern Manfu tongues, and 
all the languages of Nigeria and Kamerun, are 
shovTi as making the genitive follow the noun it 
qualifies, while the subject pronoun follows the 
verb. But at least a dozen Mgerian languages 
make the genitive precede , the subject pronoun 
is almost universally placed before the verb, as 
indeed the text asserts for Manfu and Wule. The 
text is also in disagreement with the map as to 
the location of two languages, Huku and Afo, to 
which a system of senary numeration is assigned , 
neither is senary" in point of fact, and Huku is 
near the great lakes, not on the Juba, Afo on the 
Benue, not the Sanaga. Both text and maps 
wholly Ignore the duodecimal systems of the 
Bauchi plateau. 

It is clear that errors and omissions of this kind 
go far to compromise the author's conclusions 
when he proceeds on the basis of linguistic data 
to define the areas of primitive, primary, secondary, 
and tertiary speech groups ; it may be remarked 
in passing that, singularly enough, many of the 
families and groups of the first part of the work 
have to be split up to make them conform to the 
new classification. 

Ill Africa the southern X3rimary tiqie includes 
the Maude and parts of the Manfu, Wule, and 
Baiitoid groups , the northern t\q)e includes Hausa 
and also Kiuiama, VTongly assigned to the 
Hamitic family; the middle type is represented 
by Kanuri and the Manfu group, which thus 
appears twice The secondary irype in Africa is 
regarded as a product of the southern and middle 
primary t\q)es, it includes Bantu and some 
Bantoid tongues. Singularly enough, the section 
on secondary and tertiary languages enumerates 
among the former Nama and Sandawe, which have 
previously figured as primitive forms of speech, 
while Kanuri and Hausa, elsewhere regarded as 
primary, are also reckoned as tertiary. 

Space will not permit the citation of further 
points in which Pater Schmidt will probably have 
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to make changes in another edition. It is, how¬ 
ever, c^mte possible to make errors in worldiig out 
the detail of a theory without invalidatmg funda¬ 
mental prmciples. Attention may now be turned 
to some of the general principles which the author 
accepts as axiomatic In the first place mention 
may be made of the wide use of psychological 
arguments in relation to linguistic facts; no 
doubt, if we could discover the real springs of 
action, psychology could be made to explain 
linguistics ; but it is quite another matter for a 
European hnguist to argue that because a matter 
presents itseh to him in a certain light,, therefore 
it must be so. The Cj[uestion at issue is one of 
fact, not of what seems hlceiy. 

A case in point occurs when Pater Schmidt is 
treatmg of different lands of gender in nomis ; 
he holds that a two-gender (mascufine and femmme) 
system like that of the Hamitic languages is later 
than that of the Indo-European languages which 
have also neuter , as an explanation is given that 
m the two-gender system feminme and neuter 
have, for reasons which he sets forth, joined forces 
and become a single class. If we had no hnguistic 
data on which to go this kind of argument might 
be admitted, but in Indo-European languages, 
the primary distinction is between animate and 
inanimate, that is, masculine and neuter, for these 
two alone differ in form in the noun, the masculine 
noun cannot be distinguished from the feminme 
noun in this way. The obvious conclusion is that 
the feminme is of late origin. 

A second example of this kind of reasoning is 
fomid in the passage which explains how the 
]3refix genitive became a suffix genitive. It is 
put down to the rise of matrifineal or matriarchal 
conditions, which resulted from the introduction 
of agriculture ; agriculture led to a demand for 
more land, and this to migration and disturbance 
of boundaries; the meeting of heterogeneous 
speech forms resulted in the break-up of both, and 
from this issued the more logical suffixed genitive. 
This theory involves a good many assumptions, 
some of them demonstrably not in accordance 
tvith facts. Pater Schmidt's map shows matriarchy 
and the suffix genitive in south-east Austraha, but 
this w’-as not a result of the domestication of plants, 
which was unknowm. Even more unfavourable 
for the author's contention is the picture presented 
by America, where matriarchy seems to be in a 
great majority of cases associated wdth the pre¬ 
fixed genitive. The major defect of the argu¬ 
ment IS, however, the assumption that domestica¬ 
tion of plants meant land hunger; for it reduced 
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immensely the area needed hy a given number of 

people for their support. 

Whon ve recall how little we know of the origins 
of Indo-European languages, which in some areas 
were reduced to WTiting many centuries ago, it 
maj" seem, not without reason, hazardous to 
survey all the speech forms of the w^orld and 
explain their relations and transformations. But 
new ideas have a value apart from their correspon¬ 
dence with facts, and pioneer w’ork like that of 
Pater Schmidt is deserving of all praise. 


The Nitrogfen Industry. 

The mmosplieric Tlitrogen Industry . tilth Special 
Consideration of the Production of Ammonia and 
Nitric Acid, By Dr Bruno Waeser. Translated 
hy Dr. Ernest Eyleman. Vol. 1. Pp. xxvi 330. 
Vol. 2. Pp. 331-746. (London . J. and A 
Churchill, 1926.) 42^ net. 

HE original German edition of this work w^as 
published in 1923. It contained practically 
aU the information which could be obtained from 
the literature up to March 1921. It has been the 
author’s intention to make it a standard work by 
mcluding a large number of economic data and a 
detailed survey of the literature. Vol. 1 contams a 
short general mtroduction and then a historical 
account of the mtrogen industry in each country of 
the world Vol. 2 gives a technical description of 
the processes used in the nitrogen industry. The 
author has also included allied processes which may 
be important from their economic effect on the 
main industry. There are very complete indexes, 
bibliography, and list of patents. 

In order to bring the first German edition up-to- 
date for translation, there is at the end of each 
chapter a supplement containing new matter 
covering the years 1921-1924, and a foreword of 
seventeen pages has been written by Dr. J. E. 
Crowley. The supplements consist, for the most 
part, of bald references to the literature and make 
an unsatisfactory ending to each chapter, but 
Dr. Crowley’s foreword successfully summarises the 
position of the industry. 

The importance of nitrogen in commerce arose 
during the Middle Ages from the use of saltpetre in 
making gunpowder. The nitrogen problem was 
as acute in Prance during the Napoleonic wars as in 
Germany during the late War. Prevented by the 
blockade from importing adec[uate supplies of nitre. 
Prance had resource to nitrate plantations (salt- 
petrieres), which were administered by a State 
dep«atment. In these plantetions heaps of animal 
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and vegetable refuse were allowed to rot for months 
until covered with a layer of saltpetre But after 
the Napoleonic w'ars, when swords were turned to 
ploughshares, inorganic nitrogen was not turned to 
agriculture It wns not until about 1840 that 
Liebig shownd that inorganic nitrogen compounds 
w'ere important soil fertilisers From that time the 
use of inorganic mtrogen in agriculture has grown 
steadily. At first Chile nitrate was the sole source 
of supply; then came, in addition, ammonium 
sulphate obtained from coal, and within the last 
twenty-five years synthetic nitrogen compounds— 
mtrate of lime, cyanamide, and ammonia. The 
development of the synthetic nitrogen industry 
took place first where electrical power could be 
obtained cheaply—principally m Norway, because 
the arc processes absorbed much electrical energy. 

Some years before the War Germany had become 
anxious to produce synthetic nitrogen fertilisers 
for her soil. A continental nation with no food- 
producing colonies, that country was attempting 
to produce all the food it required. Tariffs were 
put on imported food, but Germany had to import 
large quantities of mtrogen, and in 1913 it absorbed 
27 per cent, of the total mtrate exported from 
Chile, as well as mtrate of lime from Norway and 
sulphate of ammonia from its own coal industries. 
During this year (1913), 32 per cent of the world’s 
production of inorganic nitrogen was used by 
German agriculturists. How different were the 
conditions in Great Britain with free trade, large 
investments abroad, food-producing colonies, and 
a large navy ' 

When the War broke out, Germany, expecting a 
short war, appears to have attached no importance 
to the supply of mtrogen for explosives. Later, 
when the blockade became serious, Germany looked 
first to her cyanamide factories for nitrogen, and 
only later did the German Government realise the 
possibilities of the Haber Bosch process of ammonia 
synthesis which had just been established in 1913. 
Two large factories were erected to provide the war 
requirements. Since the War the German synthetic 
ammonia factories have been utilised for the pro¬ 
duction of fertilisers, and works using somewhat 
similar processes are now active in other countries 
—England, America, Italy, Prance, and Belgium. 
Some of these (England and America) are well 
established and are already a commercial success. 
Others are still passing through tribulations and 
troubles. 

The tendency of modern industry is to budd 
large factories, because greater efficiency is obtained 
with large machiues than with small ones, and the 
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cost of labour for a given output usually decreases 
as the size of the unit plant increases But more 
important still is the advantage of better scientific 
and technical control of processes which can be 
obtained in a large factory. Dr. Crowley in his 
introduction seems to attach great importance to 
a claim of simplicity of one process (Casale), though 
it is difficult to find the basis of the claim. He 
states: ''On a visit to an important synthetic 
ammonia plant paid some twelve months ago, the 
vTiter found that the whole plant was being 
operated under the direct supervision of the 
engineer responsible for the running of the power 
station, and that no chemists were employed/’ 
It does not seem probable that this plant vill long 
survive in competition with plants controlled by 
the best technically trained men of to-day. 


An Atlas of Rainfall. j 

Royal Meteorological Society Rainfall Atlas of 
the British Isles, Prepared under the direction 
of a Committee of the Society. Pp. xii+44 
maps. (London : Boyal Meteorological Societv, 
1926.) 155. net. 

WENTY years ago the collection and publica¬ 
tion of meteorological statistics in Britain 
was divided between the Royal Meteorological 
Society, the Scottish Meteorological Society, the 
British Ramfall organisation, and the Meteorolog¬ 
ical Office. To-day this work is all done by the 
Meteorological Office, and the preparation and 
issue of a climatological atlas would be a natural 
obligation of that institution. But, as Dr. Mill 
explains m his admirable introduction to the 
volume under notice, the endowment fund of the 
British Rainfall Organisation was instituted for 
the advancement of research m rainfall, and no 
application of that fund could have reflected 
more honour on the memory of Symons and Salter 
(and, one may add, of Dr. Mill himseK) than its 
utilisation for the preparation of an atlas of rain¬ 
fall Incidentally it enabled the atlas to appear at an 
earlier date than would otherwise have been Hkely. 

The preparation of a rainfall atlas for a country 
where the variations are so marked as they are in 
the British Isles, presupposes the collection and 
analysis of an enormous number of observations ; 
and above and before all others, credit must be 
given to the 10,000 observers whose work, for the 
most part entirely voluntary, during the past 
sixty-six years provided the material. 

The frontispiece of the atlas is a good orographic 
map of the British Isles, a chart essential for the 
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right understanduig of the maps of rainfall which 
foUow; and to meet a very natural desire, three 
full-page maps are given shoving the average 
annual rainfall, the rainfall of the wettest year, 1872, 
and the ramfall of the driest year, 1887. Nearly 
every patch of colour (high ground) on the oro¬ 
graphic map has its correspondmg patch of deeper 
blue (heavy rainfall) on the chart of average rainfall. 

There are two main series of maps The first 
comprises small maps (scale 1 in 8,000,000) of 
annual rainfall for each individual year for the 
fifty-six years, 1868-1923, expressed as a percentage 
of the average for the standard period of thirty-five 
years, 1881-1915. An examination of these maps 
shows that though there were three years (1872, 
1877, 1903) in the period with rainfall everywhere 
above the average; there was only one year, 1887, 
with ramfall everywhere below the average 

The maps show, too, how frequently the regions 
vuth the greatest percentage excess of ramfall are 
not the wet mountamous western districts but the 
plains and lowlands where the normal rainfall is 
moderate or low. This senes of charts presents 
a historical summary which cannot fail to interest 
the student of rainfall, the economist, the water 
engineer and the reminiscent citizen. 

The second series includes twelve full-page maps 
of average monthly rainfall. Though these are 
of much greater practical importance than the 
series of annual maps for individual years, they 
do not make quite the same appeal to the imagina¬ 
tion : averages never do. So it is good that the 
committee included the annual maps, and it 
would have been even better, had space permitted, 
to have had a map for each of the 700 individual 
months of the period. The reader naturally wants 
to see if 1872 was as thoroughly disastrous for the 
farmers of Cheshire, Staflord, Derby, and York as 
the annual map suggests : that depends on the 
months in which the 70 per cent, excess in those 
counties was accumulated, but no information 
can be derived from the atlas on this poffit 
Actually, 1879 was far worse for agriculture than 
1872, though the rainfall for the whole year in 
1879 was generally much less than in 1872. 

The monthly maps reveal many unexpected and 
interesting features: for example, Norfolk has 
more rain m July than any part of east and south¬ 
east England except the high ground of the 
Downs. September has a larger dry area than 
any of the months May to August, but is neverthe¬ 
less appreciably wetter in the mountamous districts 
of the west than the months of May to July. 

The winter months are relatively very dry in 
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Cambridge, December being drier than June : in 
this connexion it is of interest to note that Pans 
lies in a relatively dry area in France as Cambridge 
and Oxford do in England 

The Table V. of normal monthly rainfall, which 
Dr. j\lill quotes from llr. Salter’s book, reveals that 
though October is the wettest month in England, 
December is the wettest month in Scotland, Ireland, 
and Wales. In Ireland, indeed, August is wetter than 
October. Similarly though April is the driest month 
ill England, May is the driest month in Wales and 
Ireland and June the driest month m Scotland. 

This atlas, which surpasses expectation and 
arouses admiration the more it is examined, is 
really as indispensable a part of the ordinary house¬ 
hold reference library" as a common topographical 
atlas , but the price is too high • it ought to be 
reduced to 7a %d or even to os , and the book 
advertised and sold in tens of thousands, mstead of 
in tens. E. Golo. 


Alpine Studies and Pictures. 

(1) The Natural History of Ice and Snow: Ulus- 
tated from the Alps. By Dr, A. E. H Tiitton. 
Pp xvi +319+48plates. (London. KeganPaul 
and Co , Ltd., 1927.) 21a. net. 

(2) The Art and Sport of Alpine Photography. 
Described and Illustrated by Arthur Cirardner. 
Pp. 224 +150 plates. (London : H. E. and G. 
Witherby, 1927.) 215 . net. 


(1) TUTTON’S work on the Alps is a 

AJ' valuable contribution to the literature on 
ice and snow. It will appeal in particular to those 
alpinists who have at least a fair general know¬ 
ledge of physical science and to those others who 
visit the Alps of Europe with but the common desire 
to enjoy a holiday there, and at the same time to see 
and understand the most striking of the develop¬ 
ments of snow, ice, and stream in that marvellous 
country. 

For the latter, the chapter to be read as intro¬ 
ductory IS Chap, viii, “ The Call of the Alps,” for 
there the author sets out the attractiveness of his 
subject with the enthusiasm of a devotee who has 
himself spent many holidays in the enjoyment of 
the physical, mental, and artistic pleasures avail¬ 
able in the central area of Europe. These are the 
lure the reader must have in view when he tackles 
Part I. of the work, for Part I. is for arm-chair 
evening reading in advance of a spell of freedom. 

Part I. (pp. 1-74) gives a very useful tesum^ of 
# the major researches which have gone to build 
up our pr^nt knowledge of the chemistry and 


physics of w'ater, ice, and snow. Successive 
chapters deal in detail with the chemical and 
physical relation of wuter and ice , the crystal 
structure of ice and snow, the optical, thermal, and 
electrical properties of ice , its plasticity, viscosity, 
and elasticity Throughout this section Dr Tuttoii 
has treated the subject historically, giving the 
names of successive ivorkers m the direct line of 
progress, with dates of their wmrk and an outline 
of their researches and results. This section of the 
book thus affords the scientific reader an interestmo 

o 

study of the history of the subject from Cavendish 
in 1783 to the present day 

Referring to Part 1. in his preface, the author 
hopes that it '' will be readable by any ordinarily 
educated person.” He is, it is to be feared, too 
sanguine. The person who has to be taught on 
p 12 the meaning of 2 H 2 + 02 == 2 H 20 is not likely 
to learn by the time he reaches p 42 enough of 
physical and chemical science to qualify for the 
study of Sir William Bragg’s 1926 work wFich is 
there summarised. Yet the matter of Part I is well 
selected and carefully wTitten. It gives honour to 
whom honour is due, and should be read attentively 
by those who have a fair knowledge of physical 
science Taken as a w^hole it is an interesting 
study in the record of advance in science 

Part II. (pp. 75-146) has a short chapter on the 
geology of the Alps and a longer one on their 
topography. The latter should be read in conqiany 
with a good map The map given is quite iin- 
w^orthy of the book ; in fact it is unworthy of this 
century Coolidge’s ''Alps m Nature and JHistory ” 
(1908)had an admirable map (by Bartholomew), and 
there are now^ many excellent maps of the region. 

Most of the readers of Dr Button’s compre¬ 
hensive work will find its kernel in Chaps, xi and 
xii., snowcaps, glaciers and their movements; 
crevasses, bergschrunds, and seracs , dirt-bands and 
veins; moraines and glacier lakes. These give 
descriptions and explanations of the phenomena 
which most arrest the interest of travellers in the 
Alps, and they are freely and well illustrated by 
photographs wFich have been carefully selected 
from a great store. Chap. xiii. outlines the his¬ 
tory of the “ Conquest of the Summits ” It affords 
answ^ers to many questions which every visitor 
puts to his friends or his guide-book, and its answers 
are well and fully stated in an interesting manner. 

Part III. (pp. 147-304) presents examples of 
snow and ice forms discussed in earlier chapters. 
Here, however, they appear as incidentals to a 
typical set of expeditions. The expeditions selected 
were chosen for record as affording the most in- 
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terestmg illustration of the facts described in the 
earlier parts of the book, and as being expeditions 
which the author could describe and recommend 
from personal knowledge. They are illustrated by 
145 pictures on 33 half-tone plates, all being repro¬ 
ductions of the author’s own photographs. 

These pictures are admirable as illustrations 
Some are of full-page size, others half-page, but the 
great majority are six on a page, each of these 
being about 2 in. x 2 in. Selected with good 
judgment, they illustrate point after pomt of 
interest in the forms of snow and of ice, in the work 
of frost and of glaciers, and in the scenery pro¬ 
duced in the course of prolonged ice action. Each 
bears definite relation to the text, and the text 
references to them are complete. Small in size 
though they are, each makes its pomt to the eye 
clearly, yet the execution is such that every one of 
them stands well the test of detailed exammation 
under a reading lens. 

The arrangement of matter ni the chapters that 
deal with definite expeditions is a happy one It 
emphasises the individuality of each of the areas 
traversed and it presents in various settings 
examples of the difierent phenomena which m 
Part II are discussed as t\ 3 )es It is replete with 
human interest. 

(2) In his ‘‘ Art and Sport of Alpme Photo¬ 
graphy,” ]Mr. CTardner presents an arresting series 
of fine photographs—150 plates, six of which have 
two pictures each, the others are single full-page 
photographs. These show what can be achieved 
by skill in the selection of subjects as to each of 
the many conditions upon which success depends. 
The author does not, however, leave the pictures— 
and they are pictures—to speak entirely for them¬ 
selves In a hght and pleasant runnmg com¬ 
mentary he pomts to the main factors upon which 
success depends, and in illustration of the influence 
of these he refers to the examples in this real album 
of the Alps which his series of photographs forms. 
Thus, under '' Composition and Foreground ” he 
deals successively with water, trees, rocks, ice, and 
snow m varied forms. In the following section he 
deals with weather, fighting, and seasons. In all 
such matters his work shows that he is exceptionally 
well qualified to advise those who would produce 
photographs that are pictures as well as mementoes. 
In his chapter on mountain portraits, Mr. Gardner 
points to twenty excellent pictures of the Matter¬ 
horn and thirteen of Mont Blanc in illustration of 
the aspects and moods that go to form what the 
lovers of a mountain feel as its individuafity. 

F. G. Ogilvie. 


Our Bookshelf. 

Stars and Atoms, By Prof A. S. Eddington. Pp. 
127 —6 plates (Oxford Clarendon Press; 
London : Oxford University Press, 1927 ) 7s M. 
net. 

Tms new volume from Prof. Eddmgton bears the 
same relation to his “ Internal Constitution of the 
Stars ” as does his Space, Time, and Gravitation ” 
to his " Mathematical Theory of Relativity.” It 
is in the form of three lectures, " The Interior of a 
Star,” ‘Some Recent Investigations,” and ‘'The 
Age of the Stars,” with an appendix on the ultimate 
fate of ‘ white dwarfs.’ 

The modern theory of the stars and the way it 
fits m with and makes use of the modern theory of 
the atom is a fascmatmg story, however told But 
Prof Eddmgton tells it with the full vigour of a 
powerful and gifted imagination “ Stars and 
Atoms ” is sheer enjoyment in the reading. It is 
difficult to do justice to the hveluiess of his style 
—^the atoms fairly dance before one’s eyes m his 
ovui phrase, we see them ' riding sunbeams ” His 
wealth of metaphor is apparently inexhaustible— 
we have Daedalus and his fl^ung equipment, ball¬ 
rooms and crinoluies, detectives and feger-prints, 
larders and mousetraps. 

Extensive trains of argument are followed through 
without a mathematical sjvunbol. Prof Eddington 
is never content with a merely mathematical de¬ 
duction. He insists that we shall see for ourselves 
the inwardness of the matter—that we shall not 
only acquiesce but also give joyful assent. For this 
reason, and for mspiration’s sake, the professional 
astronomer will profit from this work as much as 
the general reader. One illustration will suffice. 
Though not connected particularly vith atomic 
physics, the principle of the Michelson stellar inter¬ 
ferometer is described in a way which illummes the 
whole of optics. 

The prospective reader may rest assured that he 
is not asked to listen to vague speculations. A 
charm of the book is the author’s candidness. 
Problems are discussed from which present theories 
are shown to be inadequate. Prof Eddington, a 
great theorist, shows himself also a disciplined one 

E. A. M. 

Aluminium : the Metal and its Alloys. (A Critical 
Descriptive Treatise.) By M. G. Corson. In¬ 
cluding Chapter on ' Structurography,’ prepared 
in co-operation with J. R. VileUa xx-f291 
+ 122 plates (London: Chapman and Hall, 
Ltd., 1926.) 365. net. 

AntJMmiijM and its alloys are now used very 
extensively in almost all branches of engineering, 
and new uses for them are found every year, even 
in competition with steel. A trustworthy compiia- 
tion of knowledge concerning them would therefore 
be of value to the engineer as weU as to the metal¬ 
lurgist. This has been attempted by the author 
of the present work, unfortunately with imperfect 
success. He has shown great patience and 
industry in coILeoting data, but the treatment of 
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the subject is unsatisfactory, and when information 
on some pomt of hnoT^m technical importance is 
sought, the statements are too often found to be 
vague or maccurate. More information as to 
manufacturmg processes would have been wM- 
comed, for such is now to be found scattered 
through the technical journals, although not as 
yet systematically^ collected and reviewed. Die- 
casting, for example, is used to a far greater extent 
than would be supposed from the references to it 
here, and the origmal difficulties in casting alu¬ 
minium alloys under pressure have been largely 
overcome. The " imaginary ' equilibrium diagrams 
are scarcely a substitute for accurate knowledge, 
and in fact much more is knovm of the more 
important systems than is here mdicated. There 
is much that is of value in the book, and the 
experienced metallurgist will make critical use of 
the tables of physical and mechanical data. The 
photo-micrographs at the end of the volume are 
of excellent quality, and illustrate the immense 
improvement in the technique of preparing these 
rather difficult alloys for the microscope wffiich has 
occurred in the last year or two 

Primitive Man: his Essential Quest. By Dr. John 
Murphy. Pp. xiv-f342. (London: Oxford 
University Press, 1927 ) 155 net 

The primitive in man in Dr Murphy’s definition 
IS that which characterises him near to his origin 
as man, that is, when he began to be human, and 
includes the mind of the savage of the present day 
who is at a low stage of culture, probably at the 
intellectual level occupied by early man. His 
viev^oint in analysing the development of human* 
society from its beginnings in primitive customs 
and belief to higher manifestations is evolutionary 
and psychological. In his view, man has pro¬ 
gressed by integration through differentiation from 
the lower to the higher on a Ime which in a sense 
is parallel to the evolution of the brain. This, as 
has been shown by the study of the brain in the 
anthropoids and fossil man, has been a process of 
development in the frontal area and a resultmg 
improvement in the powers of co-ordination wffiich 
have been largely responsible for man’s intellectual 
advancement. Dr. Mimphy therefore has a sound 
physical basis upon which to rest his mterpretation 
of the facts ; but- it needs no great discernment 
to see that from the outset he is at odds both with 
the diffusionist school of Prof. ElKot Smith and 
with the recently enunciated theories of Prof Lew 
Bruhl. 

A Treatise on Light. By Dr B. A. Houstoun. 
Fifth Edition. Pp. xi + 489. (London: Long¬ 
mans, Green and Co., Ltd., 1927.) 125 . 6d. net. 

The fact that this book has had a new impression 
or new ^tion every two years since 1919 is suffi¬ 
cient evidence of ite use to teachers and students 
and of their appreciation of it. The author is to 
be congratulate in that he has not burdened the 
student by the introduction of accounts of recent 
advmcm in kindred brmiches of the subject. His 

’ V 1 ^] 


final chapter might well have been omitted, the 
one valuable addition on the angular diameter of 
stars bemg inserted in the chapter on interference. 
The rest is out of place in the book and in any case 
could not fail to be inadequate. 

An account of modern apparatus for the deter¬ 
mination of indices of refraction would have im¬ 
proved the chapter on that subject, and m the 
chapter on diffraction the accounts of the Lummer- 
Gehrcke and Fabry-Perot interferometers should 
have been given in more detail both in theory and 
practice. The theory would follow very readily 
from the excellent treatment of diffraction given 
in this chapter. These are, however, slight criti¬ 
cisms of an excellent treatment of the subject. The 
reader cannot fail to appreciate the careful mathe¬ 
matical presentation, which is well exemplified in 
the chapters on lenses, diffraction, and on the 
nature of light. 

The Autobiogra])hy of Kingsley Fairbridge With 
a Preface by the Rt. Hon. L. S. Amery and an 
Epilogue by Sir Arthur Lawley Pp. x + 188. 
(London : Oxford University Press, 1927.) 65 . 

net. 

KmosLEY Faibbridge had an active and adven¬ 
turous life before be went to Oxford as a Rhodes 
scholar. Most of the book consists of those early 
experiences, and gives an admirable picture of 
Rhodesia in the making. But the importance of 
the book lies ui his scheme of Imperial settlement. 
Fairbridge w^as convinced that the solution of the 
unemployment and emigration problems of Groat 
Britam were to be found in taking children from 
the large towms and training them in schools in th(^ 
Dominions to become farmers. His enthusiasm 
led to the foundation at Oxford of the Child 
Emigration Society In 1912 he started his farm 
school in Western Australia. There were many 
difficulties to be contended wnth, of wffiich the 
financial was not the least, but before Fairbridge 
died in 1924 the scheme was on a sound footing. 
The book is a worthy record of a man of far-seeing 
vision. 

The Student's Handbook of British Hepatics. By 
Symers M Macvicar. Second edition, revised and 
enlarged. Pp. xxxi + 464 + viii. (Eastbourne: 
Y Y. Sumfield ; London : Wheldon and Wesley, 
Ltd., 1926 ) 245. net. 

The value of an accurate systematic treatise in 
stimulating interest in a group is evidenced in the 
call within a comparatively short time for new 
editions. Lister’s “ Mycetozoa,” Dixon’s Mosses,” 
and Lorrain Smith’s “Lichens” are familiar 
examples, and to these have now been added 
Macvicar’s “ Hepaticse.” The accurate descrip¬ 
tions, useful keys, and excellent illustrations for 
every species at once made the work invaluable to 
students, and after fourteen years the stock has been 
exhausted. The new edition includes only mmor 
changes ,* a few additional species, changes m rank 
of certain forms, and a full glossary bemg the most 
important. 
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Letters to the Editor. 

[The Editor does not hold himsdf responsible for 

opinions expressed hy Ms correspondents. Xeither 
can he undertake to return, nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other part of Xature. No nohce is taken 
of anonymous communications.'] 

The ‘ Forbidden ’ Line of Mercury at \2270 
in Absorption. 

I:>r a letter to Xatuhe of May 28, p. 778, I stated 
that the line X2270 which is ‘ forbidden' by the 
selection principle for inner quantmn numbers, 
could not b© observed in absorption I have now 
repeated the attempt with a more powerful instru¬ 
ment, which has been placed at my disposal by a 
grant from the Council of the Royal Society/ A 
definite positive result has been obtained, the line 
showing up clearly m absorption by a column of 
mercury vapour 45 cm. long boilmg at a pressure of 
95 cm It is well seen on several different negatives. 
The range of conditions for observing it is very 
limited. Too much vapour blots out the continuous 
background ; too little fails to show the Ime absoip- 
tion. 

The observation seems of considerable theoretical 
interest, as showing that direct transition from the 
normal to the metastabl© excited state of the mercury 
atom can sometimes occur, even though very larely. 
The resonance line of mercury, X2537, would. I 
believe, show up in comparable intensity with the 
same column of merciirj^ vapour at the atmospheiic 
tempcratuie ; thus at about one millionth of the 
density used for X2270. 

Rayleigh. 

Terling Place, Chelmsford, 

Aug. 10. 


Prof. Labbe’s Gopepod ‘ AUomorphs.’ 

Pboe. Labb]^, in the succession of papers in which 
he has expoimded his theory of allelogenesis, claims 
to have estabhshed as a fact that, in the salines of 
Croisic and in the aquaria of his laboratory, an evolu¬ 
tion of Copepoda has been observed, leadmg through 
a senes of eight stages from Canthocamptus to C^^elops. 
Accordmg to his theory, the eggs laid by one species 
of Harpacticid may produce ** allomorphs' which, 
according to accepted standards of classification, 
would be considered to represent distinct genera or 
even families If such were mdeed the case, and it 
were possible m seven years to observe the transforma¬ 
tion of Canthocamptus into Cyclops, it vrould mdeed 
be necessary for systematists to abandon their task 
in despair. 

Those who are not specially conversant with the 
detailed systematics of the Copepoda will appreciate 
the position more clearly if it were stated m teims of 
a more familiar group. One may, I think, quite 
fairly say that it would be much less surprismg if the 
egg of a sparrow^ were to produce a robm, and the 
robin’s egg a swallow, than if the eggs of a Cantho¬ 
camptus gave rise to Wolterstorfiia and those of the 
latter to Copepods having the characters ascribed 
to Ferromera. Such revolutionary results are obvi¬ 
ously inaceeptable, and should not even be con¬ 
sidered, unless supported by the most scrupulously 
exact descriptions and experimental evidence. Prof. 
Labbe in his most recent paper (Arch. Zool. Exp. et 
Gen., 66, pp. 135-290,* 1927) states (p. 246), “Rous 
avons mamtenant une sanation complete de stades 
qui donne la preuve de I’arbre gen^alogique. C’est 
eette preuve qu’apporte le present travail,” so that 
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we may suppose that he has now offered all the 
evidence which he is prepared to give. I have 
already (Xatube, Sept. 4, 1926) given some reasons 
why such evidence as he has pievioiLsly ofiered is in¬ 
sufficient, and it is only necessary to consider that 
which IS now brought forward. 

First, with regard to the descriptions of the "species’ 
with which Prof. Labbe deals A detailed discussion 
of each of these would be a long and tedious busmess 
and, for reasons which I shall give, it is scarcely 
practicable or necessary, but one or two ca^es must 
suffice. 

Prof. Labbe does not appear to have availed him¬ 
self of the most mdispensable systematic work on 
Copepods, Prof Sars’s "" Crustacea of Rorway.” Had 
he done so he would scarcely have redescribed Jletis 
ignea Philippi under the new name of Parametis 
sanguinea. That the two are identical there can be 
no doubt, and a comparison of his figures vnth those 
of Sars will give some gauge of the accuracy of 
Labbe’s figures m general. 

The origmal parent form of the experimental cul¬ 
tures from which were derived in “ huit etapes 
suceessives ” Walterstorffia croisicensis, Ferromera 
mirahilis. F. cyclopoides. Regis servus, Herouardia 
paradoxus, Cyclops phaleroides and G. serrulatoides, 
IS called Canthocamptus salinus This is the species 
named m previous papers C. mmutus O F M., but 
Labbe has recognised that the original identification 
was unfoimded (p. 209). A short description and 
some figures of this parent form are given which 
recjuire comment In the first place, the 1st antenna 
of the female is stated to be of seven ties coiirtes ” 
jomts, but it IS figiued (Fig. 41) as of seven imiisualiy 
long jomts, the fifth of which bears an aesthete. It 
may safely be said that this is not the antemia of a 
Canthocamptus, and mdeed I am not aware of any 
genus or family of Copepod to which it could possibly 
be referred. Secondly, the fii*st leg of the male and 
female are shown entirely unlike, and in neither case 
with an inner seta on the 2nd joint of the exopod I 
do not know of any Harpacticid showmg such an 
extraordinarj^ sexual difference, and, if the figures 
are correct, it is quite clear that the animal is not a 
Canthocamptus, and that two species have been 
confounded m one description. MTiat these may 
have been it is impossible to suggest. There is reason 
also to suppose that the same error, namely, that of 
giving figures and drawing up descriptions from 
different species and uniting them under one name, 
has given rise to others of the remarkable forms here 
dealt with. It would not be difficult to produce 
some very sti iking new creatures by such combina¬ 
tions ! 

If Fig. 103 of the 2nd antenna of Ferromera cyclo- 
poides male be compared with Fig. 117 of the same 
appendage of Rhynchoceras rota, a strong suspicion is 
aroused that in this case the same male has been 
attached to both sjpecies. The appendage as figured 
IS so extraordinary that it could scarcely be identical 
in two species of different genera. The sexual differ¬ 
ence in this appendage is, so far as I know, a new 
discovery by Prof. Labbe. 

It is possible, m some cases, to suggest or to affirm 
the identity of some of these new species with others 
already known, but it is not worth while discussmg 
them all in detail: 

(1) The genus Portierella is very extraordinary, 
and the two species of it in some respects so unlike 
that they cannot possibly be congeneric if the figures 
are correct. It seems probable that there is a 
mixture here too, and that some species of Tisbe forms 
part of it. 

(2) Rhynchoceras rota may, in part, be Tachidim 
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hrevicorms. R elongatus is ceitainly Eiiterpina acuti- 
frons, but the “ 1st gnathopod ” does not seem to 
belong to it 

(3) Regis Sr^ivus is Wolferstorffia coyifliiens Schineil. 
It is possible that R lacoiitzai may be W blanchardi 

(4) Herouardia pcaadoxus certainly includes Hah- 
Cyclops magyaceps* but some of the figures cannot be 
coirect. For example, m no known Copepod is 
there an exopod on joint 3 of the 2nd antenna, and 
leg 1 (Fig. 176) has some quite umque characters. 
Labbe lays great stress on the presence of a spiny 
operculum in his new species, and, if it actually 
existed, it is, of course, impossible that he could have 
been dealmg with H. magyuceps. On the other hand, 
he figures it (Fig. 174) on the ventral side and 
attached to the foiuth abdominal somite—a quite 
impossible situation 

(5) Mesqiaerm coerulesceyis is Acaitta latisetosa 
Kric. 

It appears, then, that reliance camiot be placed on 
the acemacy of Labbe’s desciiptions and figures. 
Further, if he has in some cases confounded two or 
more species in one description, it seems that the 
whole edifice of theory which he has built on his facts 
must crumble, for the succession of foims on wdnch 
it is based disappears. 

With regard to the reliability of the experimental 
methods, it does not seem necessary to say much 
since (p. 211) Labbe himself admits that no attempt 
has been made to prevent contamination of the 
cultures by the introduction of extraneous nauplii. 
He disposes of this difficulty simjDly by saying that 
his interpretation is more probable than that species 
should always have been mtroducecl in the same 
order, and by the statement that the allomoiphs 
always appeared in his cultuies long before they were 
“ generated ” m the salines. On the other hand, we 
are not told anything about the number of cultures 
in which this order of succession was observed, or 
indeed anything whatever about these observations, 
so that it IS impossible to weigh the probabilities. It 
IS very necessary to know more about them. For 
example, these Harpacticids are minute creatures 
ereepmg about in mud and vegetation, and in any 
culture in which they would be able to thrive it 
would be most difficult to remove and examine the 
whole population. They can seldom" be recognised 
except under high powers of the microscope, and 
without examimng the whole, or at least a large 
part, of the population of an aquarium, it would be 
rash indeed to say that all the individuals belonged 
to one species. A very small aquarimn stocked as 
Labb^'s seem to have been stocked might readily 
contain half a dozen species, and it might involve a 
lengthy examination before all of them were dis¬ 
covered. The Harpacticids promde peculiarly bad 
material for an investigation of this kind. 

It is most remarkable that the salines of Croisic 
should contain only an assemblage of new species 
and genera and lack so many that are characteristic 
of such places. For example, no species of Amphi- 
aseus is mentioned; no Tachidius; no Mesochra and 
no Stenhelia. Labbd*s identification of Nitocra hther- 
nwa is obviously wrong, and there can be little doubt 
that other species of this genus actually occur. As I 
have pointed out above, some of these genera were 
probably actually present and have been descnbed 
under other names. 

Almost every page and paragraph of this paper 
provokes criticism, but it seems scarcely worth while 
to pursue the subject further or to deal with Labbd’s 
views on the systematies and comparative morpho- 
Ipgy of the Copepoda. They need not be taken 
The only question which conoems zool- 

mi, Y0TA.im} 
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ogists IS whether or not species at Croisic are giving 
use by aileiogenesis to new species or genera. If this 
paper contains all the pi oof which Labbe is prepared 
to offer, one can say with complete certainty that 
there is no substantial evidence that such is the case. 

Robebt Gubney. 

Ingham, Norwich, Aus:. 3 


Ectoplasmic Matter. 

A PROTEST should surely be made against the 
statement of the reviewer on page 111 of Nature for 
July 23 that “ various kinds of . . ectoplasmic 
formation are facts of experience ” The number of 
persons, among those competent to form an opinion, 
who are of this belief, must be a very small minority, 
and the supposed existence of ectoplasm is no moie 
proved than that of any other pvsychic phenomenon 

One of the pi oofs of the existence of ectoplasm 
relied upon by Dr. Geley m the book to which the 
review refers are wax masks of spiiit hands As 
has recently been shown by Sir Arthur Keith and 
others, these can easily be counterfeited, wax being 
a substance that readily becomes plastic and capable 
of fraudulent manipulation at (juito low temperatures. 

I have, therefore, elsewhere recently made the 
suggestion that these masks would be more conclusive 
if made, say, in cast-iron or some other metal which 
IS rigid and nonplastic at ordinary temperatures, but 
I fear that ectoplasm would frizzle just as easily as 
the living hands of the mediums or of thou* con¬ 
federates, which, I am convinced, are the real agents 
involved. A. A. Campbell Swinton 


The complete sentence in my review was It 
must now be admitted tliat the various kinds of 
lucidity and of ectoplasmic formation are facts of 
experience as actual, though as sporadic, as hypno¬ 
tism, insanity, or physical deformity ” Mr. Canqiboll 
Swmton’s xirotest is interesting, because it seems to 
imply that all facts of experience must l)o scientific 
facts and, inversely, that all scientific facts are 
common facts of experience The gist of the review, 
as well as my previous communications on psychic 
phenomena (Oct 23, p. 588, and Nov. 13, 1926, 
p. 693), IS to the effect tliat no ‘ proof,’ m the 
strictly scientific sense, has been obtainecl of any 
supersensible phenomenon. Many ‘ facts of experi¬ 
ence ’ cannot be explained as yet by exact science, 
which requires a formula so that the experience may 
be repeated or prevented at will. Again, much of 
the phenomena of scientific laboratories are not 
general facts of experience and are accepted credul¬ 
ously and without understanding by the lay majority. 
Such common facts of experience, known to the 
majority as disease, deformity, dreams, and insanity, 
are adnutted to be actual, but they do not, therefore, 
come under exact science, since the laws underlying 
these states of matter have not been clearly, that is 
scientifically, defined. Science has advanced and 
will continue to advance by discovering the laws 
imderlymg all facts of exjDenence, thus bringing the 
latter under self-conscious control. 

Uncommon facts of experience, known only to the 
mmority, are not readily admitted by the majority, 
for the very good reason that experience is an in¬ 
dividual matter. To ‘ believe ’ in the reality of 
another’s experience one must have had an analogous 
experience unless one understands the laws behind or is 
an undeveloped, credulous person This is a beneficent 
law^ of individual development, and a protection 
against superstition and charlatanism. On the other 
hand, we cannot believe that all those who have had 
experiences unknown to ourselves are fools or knaves. 
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The man who never dreams does not deny that others 
have had such expeneiices. 

It seems to me the duty of science either to show 
that, in the nature of things, there is no inherent 
possibihty for the existence of ectoplasmic matter, 
or to attempt a tentative explanation of the pheno¬ 
mena. Blank demal is a foolish policy in the face 
of rapidly spreading superstitions—spiritistic and 
religious—amongst the people, many of whom are 
reacting against the materialistic attractions science 
has brought within easy reach of the democracy. 
If the human race is to advance in self-knowledge, 
science must maintain its authority. What is now 
termed ectoplasmic matter has always been a con¬ 
comitant of mediumistic materialisations, and tests 
suggested to prove its existence are unscientific, 
for the function of science is not to prove the existence 
of phenomena, but, when admitted, to mvestigate 
and explain it. The first step toward the scientific 
elucidation of psychic phenomena (and the exposure 
of superstitious beliefs) is to adimt them as facts 
of experience amongst certam peculiarly orgamsed 
human bemgs. W. W. L. 


Occurrence of Extensor Rigidity in Quadrupeds 
as a Result of Cortical Injury. 

Pebmajoint contraction of certain muscle groups 
occurs in apes, following the removal of the cortical 
motor centres of the limbs. Hermann Munk (1895) 
stated that ‘ contractures ’ do not occur m rabbits, 
cats, and dogs following similar operations. Recent 
workers are of the opinion that extirpation of the 
gyrus proreus of the cat results in an exaggerated 
extensor tonus in the contralateral limbs, but removal 
of the motor cortex fails to influence the tonus of the 
corresponding limbs. 

I observed that removal of the cortical limb areas 
in cats results in extensor rigidity in the contra¬ 
lateral fore- and hind-leg. If the foreleg area alone is 
removed the rigidity is confined to the contralateral 
foreleg; also if the hindleg area alone is removed the 
rigidity is confined to the contralateral hindleg. 3h 
chronic preparations the rigidity has been observed 
six weeks after the operation. Injury to or removal 
of the gyrus proreus in cats, in my experiments, does 
not result in an increased extensor tonus in the 
contralateral limb muscles, but there is a definite 
stiffness in the neck muscles. 

Extirpation of the foreleg area in rabbits and 
guinea-pigs results in a marked extensor rigidity in 
the contralateral foreleg. In chronic rabbit pre¬ 
parations, rigidity has been observed two weeks after 
the operation. 

The rigidity observed in the animals studied has 
certain definite properties. It appears very quickly 
following the operation on the cortex, in the Hmb 
muscles which oppose gravity. It can be temporarily 
inhibited by stimulatmg reflex movement (flexion 
reflex and progression). In certain positions (dorsal 
decubitus) the rigidity eidsts over long periods of 
time with no apparent fatigue. In rabbits and cats, 
labyrinthine and neck reflexes, as described by 
Magnus and De Kleijn, influence the rigidity in a 
maimer similar to that observed m decerebrate 
preparations. 

It would appear, then, that the rigidity observed 
in these experiments is due to a release from cortical 
control and that it is similar to the decerebrate 
rigidity as described by Sherrington. 

N. B. Laughtoit- 
Department of Physiology, 

University of Western Ontario Medical School, 
London, Canada, 

No. 3017, VOL. 120] 


Etiology of European Foul-brood of Bees, 

SiX’CE Cheshire and Cheyne investigated the cause 
of foul-brood of bees in England and attributed the 
etiology of the disease to B. alvei, which is almost 
invariably found in large numbers in infected larvse, 
much work has been done to corroborate their results. 
In no case, however, has an isolated culture of B, alvei 
been known to produce the disease. On the other 
hand, G. P, White and others have refuted the claim 
of Cheshire and Cheyne and ascribed infection m this 
disease to B. pluton. Owing to their inabihty to 
cultivate and isolate the organism, however, their 
claim has remained h;^q>othetical; for it could not be 
determined whether this organism was itself merely 
a secondary invader—as they said was B. alvei —or 
whether the infection was mixed, or whether, mdeed, 
these organisms played any pathological role in the 
disease. 

It has been my good fortune, however, to develop 
a medium admirably smtable for the growth of 
B, pluton (White). A 0T5 per cent, concentration of 
agar, together with certain nutrients, is employed as 
an enrichment medium; and a concentration of 
1*5 per cent, agar for the isolation of the organism 
at 37° C. By this method pure cultures of B. pluton 
can be readily obtained, provided the larvse used 
contain a preponderance of this organism. 

I have obtained infection m a healthy colony of 
black bees in four days, using as inoculum cultures 
of the organism derived from isolated colonies. The 
symptoms of the diseased larvae accorded with those 
observed in naturally mfected larvae, and the micro¬ 
scopical picture was typical— B. alvei forms being also 
present, though only m small numbers. The organism 
has been re-isolated successfully. 

Morphological studies thus far suggest the identity 
of the two organisms. While the results in this are 
not yet complete, cultures of B. plvion have been 
observed to change to B. alvei form, resembling 
biologically the B. alvei isolated from mfected larvae. 
This further corresponds very closely with the changes 
observed in brood naturally infected, where the ratio 
of B. alvez to B. pluton generally increases as the 
putrefaction of the larvae progresses, so that B. pluton 
IS almost eliminated. The more conclusive sub¬ 
stantiation of this is anticipated, and its accomphsh- 
ment should lead to the demonstration of important 
relations between the pathogenicity of micro-organisms 
and their life stages. Denis R. A. Whabton, 

327 Waverley Street, 

Ottawa, Ontario, Canada, 


Mediterranean Oligochsets. 

As our knowledge of the Oligochseta of the Medi¬ 
terranean IS far from bemg exhaustive, the following 
records of finds made in Corsica and the Maritime 
Alps in April last may be of service to future 
investigators. 

1. Microscolex phosphorous (A. Duges), Stiff loam, 
ViUe-franche, about 200 ft- Already found in 
Sardinia. 

2. Enchytraeus sp. ? Beira Cava, 5000 ft., among 
the snow ; species not yet determined. 

3. Eiseniella tetrcedra (Sav.). The typical form 
taken at Thouet (Touet), April 20, and Calacuccia, 
Corsica (height, 847 m.), April 27. 

4. Eisenia alpina (Rosa). Peira Cava, as before, 
in perfect condition. On April 2, 1910,1 received one 
specimen from Mr. Wm. Evans, collected in Perth- 
^lire. This is at present the only British record; 
previously reported as occurring in Switzerland, the 
Piedmontese Alps, Armenia, and Syria. 


I2 
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5. Dendrobcena ruhida (Sav.)* Peira Cava; one 
beautiful specimen of this Treli-la.iown tree-worm. 

6 . Allolobopliora cdliginosa (Sav.). Thouet, m a 
streamlet with Eiseniella as above The same species 
as the next, but with modifications in the girdle. 

7. Allolobopliora trapezoides (A. Duges). In the 
stream at Calacuccia with Eiseniella. 

8 . Lumbricus castaneus (Sav) By stream at 
Thouet, April 20. All the foregoing are British. 

I found a worm (probably A. caliginosa) at Luc^ram, 
but it retreated into a rock-creviee before I could 
secure it, and so was lost. As my object was to 
explore the Alps, no tune was devoted to the exam¬ 
ination of the lowlands and seashore, where, doubtless, 
a considerable number of species might be discovered, 
both in Corsica and m the Riviera. Worms are used 
for anglmg in Corsica, but no one has determined the 
species (‘‘ The Impossible Island,” 82). 

Hildbric Friend. 

Solihull, 

July 25. 

The Tetrad Difference Criterion, 

In recent years the quantity F, called the ‘ tetrad- 
difference b "has become very important in psycho¬ 
logical mvestigations as to the possible nature of the 
underlying causes of mental activities. If there are 
four such activities, and etc., the six correla¬ 

tion coefficients, F is defined by the equation 
F — rj 3 r 24 - ^ 14 ^ 23 * The value of F, m practice, 
approximates to zero. 

On the assumption that the activities are due to 
the operation of a number JV of ' all or none ’ factors, 
and that the four activities in question mvolve the 
operation of the fractions p^, pgj Pi these factors 
respectively, the most probable value of F is zero, 
but it is important to know how far we may, a. priori, 
expect it to deviate from zero. In other words, if 
every possible arrangement of the piN, 2 h ^9 

p^N factors out of the universe of N factors be 
considered, and the tetrad-chfierences F calculated, 
we require the standard deviation of F. In the 
course of investigation the following results have been 
arrived at theoretically, and without approximations : 

(1) The mean value of F is zero. 

( 2 ) The standard deviation of F = ri 3 r 24 - r 14 ^ 23 , 
calculated on the above assumptions, is given by 

- ^PiPiPs + PiPsPt + Pj1>^4. + P^iPaPi) 

+ P 1 P 3 + PaPi +PiPi+P2Pi 
m-mPi-l)iPa-l){Pa-l)iP^-l) l 
{N-l)^ J' 

If N be supposed large, and we put the p’s each 
equal to their average p, we have, as an approxima¬ 
tion, 

John Mackxb. 

The University, Edinburg, 

July 16. 


The Spectrum of Gold Chloride. 

^ Varodr from auric chloride (AUCI 3 ) was introduced 
mto a stream of active nitrogen. The observed 
^ectrum comisted of intermingled green bands, 
sMed toward the red. The strongest band heads 
Wete m^eured and found to comprise two systems 
given by the formuba : 

' ! No, .^17, VoL. 120] 


A I'= 19113 8 + 312 - 382 8 (n" + |-) 

~ 0'70{n' + 1, f + 1 30(n'' -h | f, 
B , 19238 3 -f- 316 3(n' + i)~ 382*8^4-1) 

- 1 45(??/ + |)2-{- 1 30{n" + -})^ 
(Half-quanta were not required for the accuracy of 
these data, but were used in view of the latest develop¬ 
ments.) The identity of the coefficients of terms in 
n'^ shows a common final vibrational level which is 
probably the noimal state of the aurous chloride 
(AuCl) molecule. 

Associated with each of the strong heads in the 
two systems were weaker heads corresponding to 
AuCP’, taking the stronger heads to bo due to 
AuCP®. In this molecule, for the isotopes of chlorine, 
p = 0 9768 With the dispersion employed (around 
28 A.U. per millimetre), the isotopes of gold were not 
evident, p for this case being 0 9992. Gold lines at 
wave-lengths 4792 6 , 3122 8 , 3029 2, 2748-3, 2676 0, 
2641-5, 2428 0 , and 2352 7 A.U. also appeared from 
excitation of this salt by active nitrogen. The in¬ 
tensities of the band heads in each system follow the 
usual distribution with changes in n' and n/\ In the 
region 7000 to 2000 1.U., no other spectrum from gold 
chloride appeared. W. F. C. Fercxjson. 

New York University, 

Washington Square College, 

Washington Square, New York. 


‘ Oertlin^ ’ Balances. 

It is generally admitted that there are few finer 
craftsmen than the London instrument maker. As 
employers, therefore, we regret to find a continental 
origin ascribed to any of his products. 

Since 1849, when the late Mr. L. Oeriling settled 
in London and commenced business as a builder 
of precision balances, instruments have borne the 
mark ‘ L. Oortlmg—London,’ which has, m fact, 
become known throughout the world as denoting the 
highest grade of workmanship in this very specialised 
field. 

It IS easily understood that the name might suggest 
to some a foreign origin ; but the truth is that this 
has never been a foreign fiim with a London address, 
or a firm importing foreign balances, or parts lor 
erection here. 

Every ‘ Oertling ’ balance has been built throughout 
m London ; and, since we find misapprehensions on 
this point, we wish to stress that our output is entirely 
British-—the jiroduct of British brains, British crafts¬ 
men, and British cajutaL Malcolm Dunbar, 

L. Oerthng, Ltd,, (Director), 

Tummill Street, 

London, E C.l, Aug. 6 . 


Petrified Forests. 

The interesting note m your number for August 
13, p, 239, arising out of Miss Winifred Goldring’s 
article on the UpjDer Devonian Forest of Gilboa, N.Y., 
suggests that readers of Nature may like to know 
of the stump of one of these Pteridosperm trees, 
Eosperfyiatopteris textiUs, which was very kindly 
presented to the British Museum by Mr. Hugh Nawn, 
president of the Hugh Nawn Contracting Company, 
and found during the company’s work of building 
the Qilboa Dam. Mr. Nawn informs me that this 
specimen, and one that he has sent to the National 
Museum of Ireland, are the only specimens outside 
the United States. 

F. A. Bather, 

British Museum (Natural History), 

S.W.7, Aug. 13. 
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Canadian Hydro-Electric Power Development. 

By Dr. Brysson 


D UEjESTG a recent tonr in Canada the writer, who i 
had on a previous occasion seen Niagara 
and the Chippew^a-Queenston installation, was able 
to investigate more widely, though admittedly in 
a superficial manner, the present stage of hydro- j 
electric power development in the province of | 
Quebec, where he visited power-sites and waterfalls j 
at Shawinigan, Grandmere, La GabeUe, and Mont- ' 
morency. He also took the opportumty of dis- i 
cussing the situation with officials of the Shawinigan | 
Water and Power Company at Montreal and of the j 
Water Power Branch of the Department of the I 


It has been computed that there is some eighteen 
and a quarter milhon horse-power of 24 hours 
availability, and 80 per cent, efficiency, at ordinary 
minimum flow, in the whole of Canada. Of this, 
nearly twelve million h p., or say two-thirds, is 
located in the provinces of Ontario, the 

former having the preponderant share of seven 
million h p If the figures be referred to the basis 
of ordinary six months flow, the total for the 
Dominion is raised to 32 million h.p., and the pro¬ 
portions of Quebec and Ontario are 11,640,000 
h.p and 6,808,000 h.p respectively. The actual 
water-w'heel realisation is fully thirty per cent, m 



PJWo.l iFaireh>ld Aerial Suntry Co {of Canada), Ltd. 

Fig. 1.—Montmorency Falls and Power Station. The Falls are 274 ft high; 114 ft more than Niagara. 

Reproduced by permission of the Shawinigan Water and Power Co. 


Interior at Ottawa. The following notes of his 
observations, combined with information obtained 
from official sources, may be of mterest to readers 
of Nature 

The vital importance of water power to Canada 
in the development of its industries is a fact not 
readily appreciated in Great Britain, where water 
power supplies are relatively of negligible pro¬ 
portions and an abundance of coal for steam 
driven plant fully compensates for the deficiency. 
In Canada, the reverse is the case ; or rather, to 
speak with greater precision, it is the case in the 
more highly developed and most populous provinces 
of the Dominion, namely, Quebec and Ontario. 
Neither of the provinces in question is favoured 
with coal deposits ; at any rate, none of economic 
value has been found, or seems likely to be found : 
on the other hand, both have numerous waterfalls, 
most of them capable of development as sources 
of power at a reasonable and remunerative outlay. 

No. 3017, VoL. 120] 


excess of this. These figures give some idea of the 
vastness of the resources available, especially when 
compared with the mere million h.p. which repre¬ 
sents the total estimated resources of the British 
Isles. It must not be assumed that the figures, 
however, are in any sense complete. Indeed, they 
represent the minimum possibfiities. Many rapids 
and falls in Canada, of greater or lesser power 
capacity, are scattered over rivers and streams 
which are not yet recorded and can only become 
available for classification as detailed survey work 
is extended and carried out. This is particularly 
true of the less explored northern districts of the 
Dominion. Moreover, full consideration has not 
yet been given to those power concentrations which 
may be feasible in rivers and streams of moderate 
gradient with the aid of dams and impounding 
works. Altogether, it must be admitted that the 
natural water resources of Canada are of a very 
high and even stupendous order, amounting on a 
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conservative estimate to fully forty million horse¬ 
power. 

Out of the impressive total, whatever it may be, 
so far the actual ntilisable turbine installations 
established at the present time yield only 4| 
million h.p.—a very small proportion, barely eleven 
per cent, of the total. 

It may be of interest here to insert a full table 
of the estimated provincial distribution of water 
power as corrected up to Jan. 1 last, and issued by 
the Water Powers Branch of the Canadian Depart¬ 
ment of the Interior. 


Available aot Developed Watee Powee 
m Canada (Jan. 1, 1927). 



Available 24-hoiir power at 

80 per cent, efficiency. 

Turbine 

Province. 

At ordinary 
min. flow 
(hp.). 

At ordinary 

6 months 
flow (h p). 

Installation 

(h.p). 

British Columbia 

1,931,142 

5,103,460 

460,562 

Alberta 

475,281 

1,137,505 

34,107 

Saskatchewan . 

513,481 

1,087,756 

35 

Manitoba . 

3,270,491 

5,769,444 

227,125 

Ontario 

4,950,300 

6,808,190 

1,790,588 

Quebec 

6,915,244 

11,640,052 

1,915,443 

]!7ew Brunswick. 

50,406 

120,807 

47,231 

JiTova Scotia 

20,751 

128,264 

65,702 

Prince Edward 
Island . 

3,000 

5,270 

2,274 

Yukon and north¬ 
west Territories 

125,220 

275,250 

13,199 

Canada 

18,255,316 

32,075,998 

4,556,266 


The value of the 4 ^ million h.p. already developed 
may be gauged from the fact that it is found that 
each installed h.p. is capable of effecting an annual 
saving of 6 tons of coal, or a total of 27 million tons 

Developed Wateb 


of coal per annum. With the increasing economies 
which are taking place in the production of power 
from coal, this valuation of 6 tons per h.p. will no 
doubt require adjustment from time to time, hut 
at present it represents a fair and reasonable 
equivalent. To the provinces which have to import 
their coal for industrial purposes, the economy is 
of significant proportions. 

It is scarcely to be wondered at, in these circum¬ 
stances, that the exploitation of available water 
power sites in Canada is proceeding steadily and 
even rapidly. To give one example only, five 
years ago (on the occasion of the writer’s previous 
visit to Canada) the River Saguenay, runnmg from 
Lake St. John to the River St. Lawrence, was a 
natural, unregulated stream, flowing through a 
remote and primitive district. In the interval, 
some 450,000 h.p. has been developed at Isle 
Mahgne, a station on the river where a fall of about 
100 ft. has been utilised, and preparations are now 
in hand to instal a second power house at Chute- 
a-Caron, where the fall is 200 ft., with a correspond¬ 
ing availability of power. Works and mills are 
springing up along the banks, and a new industrial 
town is projected at Arvida. 

During last year (1926) the total horse-power 
installed throughout the whole of the Dominion 
was 265,838, hut while this is a substantial figure 
in itself, it fails to take into account many con¬ 
structional activities which had not reached their 
final stage. A number of these are nearing com¬ 
pletion and will shortly add 1,700,000 h.p. to the 
Dominion total, while others in active prospect 
indicate a further addition of at least one million 
h.p. The capital invested, or involved, in these 
undertakings cannot be put at a less figure than 
270,000,000 dollars. 

That progress in the future is likely to be accentu¬ 
ated may be inferred from the consideration that, 

PowEE IN Canada. 



Turbme Ipstallatiou m H.P. 



Total Installation 
per 1000 

Province. 

In central 

In pnip and 

In other 

Total. 

Population, 
June 1, 1926, 


stations. 

paper mills. 

industries. 



population. 

1 

2 

3 

4 

5 

6 

7 

1 

H.P. 

HP. 

H.P. 

HP. 


H.P 

British Columbia 

318,179 

80,500 

61,883 ' 

460,562 

568,400 

810 

Alberta .... 

33,520 

. - 

587 

34,107 

607,000 

56 

Saskatchewan . 

210,725 

.. 

35 

35 

823^000 

0*04 

Manitoba .... 

.. 

16,400 

227,125 

638,000 

366 

Ontario .... 

1,508,266 

174,548 

107,774 

1,790,688 

3,146,600 

669 

Quebec .... 

1,546,692 

242,044 

126,707 

1,915,443 

2,661,800 

748 

Kew Brunswick 

25,325 

13,003 

8,403 

47,231 

407,200 

116 

nova Scotia 

31,942 

16,636 

17,124 

65,702 

640,000 

122 

Prince Edward Island 

279 

. • 

1,995 

2,274 

87,000 

26 

Yukon and north - west 






Territory 

10,000 

•• 

3,199 

13,199 

12,300 

1,073 

j Canada .... 

3,684,928 

526,731 

344,107 

4,556,266 

9,390,300 

485 


, 961,000 aetSlIy in tire mannfectare ofTtSp ^ ® estimated at about 425,000 h p., maktog a total oi about 

Cktoaa $ al| taitoes and wate installed in u n .2. 

% p<^ttlaten at Jane 1,192S, as esMmated by Uie Dominion Bnrean o£ Statistics 
devAi^ water per 1000 population. 
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as stated in the Government Eeport dated Mar. 1 
last, the consistent earning power of the various 
hydro-electric organisations, coupled with the fact 
that the output of new stations is absorbed almost 
as soon as it comes on the market, has created a 
favourable impression m capitalist circles and 
established a pubhc confidence which is demon¬ 
strating itself in the inception of wider and more 
expansive undertakings. Of the 265,837 h.p. 
installed during 1926, more than 219,000 h p. was 
destined for public distribution through the medium 
of central electric stations. Pulp and paper mill 
organisations installed 44,760 h.p. during the year, 
mainly connected to electric generators, and they 
will purchase a considerable portion of the additional 
installation of the central electric stations. In¬ 
stallations other than for central electric station 
purposes and in pulp and paper mills, totalled only 
2072 h.p , of which 2000 h.p. was for electro¬ 
chemical reduction. 

The uses to which the existing installations 
throughout Canada are put, indeed, continue to 


1 follow on general lines the apportionment in the 
j foregoing paragraph. Preponderant, and of grow- 
j ing importance, is the distribution of hydro- 
i electricity through the medium of central electric 
j stations, which account for fully 80 or 81 per cent. 
} of the total. Next comes the pulp and paper 
j mill industry, absorbing about 11|- per cent, of the 
total power, apart from the large purchases which 
the mills make from the central stations themselves 
General industrial enterprises, such as electro¬ 
chemical reduction, lumber manufacturing, flour 
milling, grain grinding, water pumping, etc., 
account for the balance of 7^ per cent. 

The table above from the Government report is 
of interest in showing these allocations, and also 
the total hydraulic installation per thousand of the 
population, a feature which bears on the capacity 
for industrial output of the workers of the Dominion 
The high average of 485 h.p. per 1000 population 
enables Canada to assume a position of importance 
among the nations of the world m jper capita utilisa¬ 
tion of water power. 


Some Colouring Agents in Glasses and Glazesd 

By Sir Heebert Jackson, K.B.E , F.R.S., 

Director of Research, British Scientific Instrument Research Association. 


B efore dealing with the colours and effects 
produced by ferric oxide in glasses and glazes, 
let me direct attention first to the different shades 
of colour which can be seen in varieties of the oxide 
itself. These range from a reddish yellow through 
brick reds, bright reds, to a rich brown red and 
almost to a black. Some specimens also have 
almost a bronze-like appearance. The range of 
colours produced when ferric oxide is used as a 
colouring agent for glasses and glazes is practically 
as great. It is doubtful if the colours produced 
by ferric oxide are due to compounds of this oxide 
with the other constituents of the glass. Without 
going into elaborate detail it is somewhat difficult 
to give adequate support to this statement. 
Perhaps the simplest way of dealing with it is to 
take the behaviour of ferric oxide in lead glasses, 
frequently described as flmt glasses. There are 
light flints and dense flints. In the light flmts 
there is always a notable quantity of an alkali 
such as potash or soda along with the lead oxide. 
In the dense flints the proportion of alkali is 
decreased and the proportion of lead oxide is 
increased. 

Now, taking three such glasses as examples, 
having specific gravities of 3-2, 3*8, and 4*8, it is 
possible to add a known, but small, quantity of 
ferric oxide to the first glass and still to produce 
a glass having no detectable yellow colour to the 
eye. The same amount of iron added to the second 
glass will give a noticeable yellow colour, and added 
to the third glass will give a marked yellow colour. 
The glass of specific gravity 3*2 contains a notable 
proportion of alkah, and there is reason to believe 
that this either promotes the formation of a 
compound of ferric oxide with the alkali or the 

^ Continued from p. 266. 
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formation of a double silicate, either sodium ferric 
silicate or potassium ferric silicate; such com¬ 
pounds appear to be colourless. If the quantity 
of iron be increased, then a colour can be produced 
in the light flint, and, by increasing the percentage 
of ferric oxide to 5 per cent., a fairly strong yellow 
colour is produced. With 10 per cent, of ferric 
oxide in the same glass the colour is a deep brownish 
red when looking through a thickness of about 
3 mm. With 20 per cent, of ferric oxide an even 
richer red colour can be seen when looking through 
a thickness of I mm.; but in thicknesses of 1 mm. 
or more the glass is practically opaque. When 
the percentage of iron is raised much higher, some 
ferric oxide crystallises out from the glass on 
cooling, and with 40 per cent, of ferric oxide the 
small crystals dispersed through the glass can be 
seen with a hand lens. With the denser flints, 
containing a lower percentage of alkali, colours 
similar to those described above are produced with 
much smaller proportions of ferric oxide. 

A reasonable explanation of this would be on 
the same lines as the suggestions made in dealing 
with cuprous oxide and metallic copper, namely, 
that the light yellow colour is due to a small 
amount of free ferric oxide dispersed in the glass 
as extremely fine particles ; the transparent deep 
yellows and brownish reds would represent a 
greater concentration of ferric oxide similarly 
dispersed, possibly also, as the percentage of ferric 
oxide gets higher, as somewhat larger particles. 
In the 20 per cent, glass mentioned the particles 
are still too small to be seen, but in specimens of 
lead glass containing nearly 30 per cent, of ferric 
oxide, fine clouds of almost irresolvable particles 
can be seen in the microscope. 

Leaving the subject of lead glasses coloured with 
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ferric oxide, I would first mention the behaviour 
of ferric oxide in a glass contauiing a large pro¬ 
portion of phosphoric acid, an acid which in 
glasses may be described as a much stronger acid 
than silica. Ferric phosphate is a defimte com¬ 
pound and is colourless, in this phosphoric acid 
glass, quite a notable proportion of ferric iron 
may be present without showing any colour. 
Evidence that the iron is in the ferric state is 
obtained by heating the glass in a highly reducing 
atmosphere ; this reduces the ferric iron to the 
ferrous state, and the glass is found to have 
developed a marked indigo blue colour, due, 
possibly, to ferrous phosphate, or to ferrous 
phosphate along with a very small proportion of 
unreduced ferric phosphate. 

In such glasses as ordinary sodium calcium 
silicates, it is rather difficult to obtain hght pure 
yellow colours with ferric oxide. Much use has 
been made of ferric oxide in producing glazes 
which are of a deep colour : practically black in 
moderately thick layers, though of a fine golden 
brown in thinner layers. These glazes are fre¬ 
quently described as felspathic glazes, and their 
composition may be given as sodium or potassium 
calcium aluminium silicates. To get the deep 
colour of these glazes, amounts of ferric oxide of 
the order of about 12 per cent, are required. If 
the percentage of ferric oxide is raised to about 
15-20 per cent, some of the ferric oxide separates 
out on cooling and, according to the concentration 
of the ferric oxide, so may be seen a fine brown 
red colour on the surface of the glazes or bronze¬ 
like spangles of ferric oxide, or rosettes, or tree-hke 
crystals, or even more massive crystals which to 
the eye look black. The Chinese made much use 
of this behaviour of ferric oxide. As the result 
of a close microscopic study of certain Chinese 
glazes owing their colour to ferric oxide, which 
I undertook in collaboration with Mr. A. L. 
Hetherington, he was able to explain how the 
varied and beautiful effects seen on certain speci¬ 
mens of Chinese porcelain could be obtained, and 
to show many similar glazes produced in the 
laboratory to support the explanation put forward. 

Ferroso-ferric oxide, magnetic oxide of iron, gives 
in certain glasses neutral tints of various depths, 
but with high concentration of this oxide a black 
glass can be obtained. If the concentration of 
the ferroso-ferric oxide be high enough, some of 
tJm oxide will come out on cooling so as to be 
dispersed through the glass m very minute aggrega¬ 
tions, which are, however, presumably crystalline, 
since the resulting glass is appreciably magnetic. 
The above remarks refer to glasses containing the 
whole of the iron in the ferroso-ferric form. If a 
ferrous iron gla^ or glaze contains some ferric iron, 
the ^eem colour due to the ferrous iron will be 
modified and various olive green tints can be 
obtained. There are many such coloured glazes 
in which the iron is principally in the ferrous state, 
but there is sufficient of the ferric iron present to 
produce the oKve green tint. In a similar way 
smaffi quantities of ferrous iron in a glass which 
hota^ins appreciable quantities of ferric iron will 


modify the yellow or brown colours due to the 
ferric iron and give somewhat dusky hues. 

Before leaving the subject of iron I am tempted 
to hazard a guess at the nature of the colouring 
matter in lapis lazuli. In almost all the specimens 
which I have seen, here and there crystals of iron 
pyrites (ferric sulphide) can be seen. An ex¬ 
amination of these specimens under the microscope 
reminds me very strongly, except for the difference 
of colour, of the appearances of many of the glazes 
very deeply coloured with ferric oxide, in which 
also crystals of ferric oxide can be seen. The 
colourmg of lapis lazuli is very intense, so much 
so that very thm portions of it make equally thin 
portions of the deepest blue glass obtainable look 
almost wFite by comparison Let me for a moment 
direct attention to a simple experiment with solu¬ 
tions. If to an aqueous solution of ferric chloride, as 
free as possible from free hydrochloric acid, there be 
added quickly an aqueous solution of hydrogen 
sulphide, there is the production of a transient 
intense lapis lazuli colour. It has been suggested 
that this colour is due to the formation of a ferric 
sulphide which, in the solution, rapidly breaks down 
to a ferrous salt with the separation of free sulphur. 
My guess in respect of lapis lazuli is that the 
beautiful blue colour is due to minute particles 
of ferric sulphide, altogether too small to be seen 
by the microscope, dispersed through the mineral. 
Different concentrations of the dispersed ferric 
sulphide would account for the various hghter 
blues, fuU blues, and dark, almost black, blues 
which can be seen in specimens of lapis lazuli. 
I hope to be able to find a specimen of lapis lazuli 
of the very blackest blue colour obtainable and to 
examine it critically by the microscope; I also 
hope to be able to test the suggestion made by 
synthetic experiments. 

In the process of making artificial ultramarine 
by heating together clay, sodium carbonate, 
sulphur, and charcoal, or some other substance 
rich in carbon, it has been stated, I believe, by a 
number of experimenters, that small amounts of 
iron must be present in the materials. I need 
scarcely mention that almost every clay contains 
small, but appreciable, quantities of iron. 

A few points about the third colouring agent, 
already referred to may now be described. It is 
quite a common thing to see glass in windows 
which by long exposure to sunhght has developed 
colour ranging from a pink, through various 
depths of rose-violet almost to a marked blue- 
violet. Some window glasses also become coloured 
with a brownish-yellow tint by long exposure to 
sunlight, but the colour is not usually noticeable. 
In a glass sphere taken from a sunshine recorder, 
kindly lent me by Dr. 6. C. Simpson, the originally 
colourless or slightly green glass has become a 
pronoimced yellow-brown ; the colour of this sphere 
is very marked in comparison with the usual 
colourless sphere. 

The colour developed in a glass by exposure to 
sunhght is partly determined by the composition 
of the glass. Similar discoloration can also be 
produced in glasses by exposing them to ultra- 
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vioiet rays of shorter wave-length than those | 
present in sunlight, to X-rays and to the radiations j 
from radium, but the colour developed by these 1 
agencies is not, in every instance, the same as that j 
which can be produced in the same glass by j 
exposure to sunlight. There can be little doubt I 
that the radiations are the cause of the colour, | 
though what is the nature of the material which | 
is separated out by the action of the radiations 
and produces the colour is not fully known. 
In purpled window glass, manganese has been 
frequently mentioned as the colouring material, 
it being sometimes assumed that under the influence I 
of the radiations the colourless manganous oxide I 
in the glass becomes oxidised to a purple manganese ' 
peroxide. In a similar way it has been suggested | 
that the brown colour such as is seen in the sunshine 
sphere is to be explained by the oxidation of the 
ijcou to the fcmc state. There are certain 
ties in accepting these explanations of the 
i. The colourless sunshine sphere mentioned 
was, a few weeks ago, a much darker yellow- I 
than its companion which show’s the marked I 
sh-yellow colour. Both spheres were colour- | 
len new, and the present colourless one has 
been rendered so by heating it to a temperature 
of 500"^ C All the varieties of coloured glass with 
which I have been able to experiment, and which 
owe their colour to the action of radiations, can 
similarly be decolorised by heating to an appropriate 
temperature; but of all the glasses I have tried 
which have been purposely coloured by ferric oxide, 
or by manganese dioxide, I know of no example 
which can be decolorised by heating, even if it is 
heated up to a temperature sufficiently high to 
re-melt it. This is not to say that these observa¬ 
tions refute the suggestions of the nature of the 
colour mentioned above, but they certainly 
introduce difficulties w’hich it would take too long 
to elaborate on this occasion. 

Just as glasses can become discoloured by 
radiations, so have many minerals apparently been 
similarly aflected, and in all examples which I have 
tried, and m which the colours were produced 
presumably by radiatioiis, the colouring could be 
discharged by heat. Highly coloured fluorspar is 
a typical example ; purple amethyst, smoky quartz, 
rose quartz, yellow quartz, and various coloured 
zircons, known in the gem trade as jargons, are 
others. All of these can be decolorised when 
heated to an appropriate temperature. A fine 
purple amethyst, for example, became clear colour¬ 
less quartz at a temperature of about 400° C. A 
rather browner purple amethyst lost its purple at 
the same temperature, but had a yellow colour 
left, which was discharged, however, at 700° C,, 
and the resulting quartz was white but not clear; 
it was opalescent. 

In all the cases mentioned above it is found that 
when the colour of the glass or mineral is dis¬ 
charged by heat, the apparently colourless material 
shows a marked absorption in some part or other 
of the ultra-violet spectrum. 

In the instances of glasses and fluorspar it is 
generally found that the decolorised specimens 

Xo. 3017, VoL. 120] 


exhibit marked fluorescence under the influence 
of ultra-violet light. I have not seen examples 
of crystalline quartz which show similar fluores¬ 
cence, but if the decolorised amethyst be fused, 
the vitreous silica so obtained shows marked 
fluorescence Either the decolorised amethystine 
quartz or the same substance fused can be coloured 
agam by exposure to radiations, the colour being 
developed most readily by exposure to the gamma- 
rays of radium. It is not possible, with pure 
crystaUine quartz, which shows the highest trans¬ 
parency to ultra-violet radiations, to produce any 
coloration by submittmg it to the action of the 
gamma-rays from radium over a period sufficient 
to produce marked coloration in the decolorised 
amethyst or m decolorised rose, yellow, or smoky 
quartz. Similarly, I have not found it possible 
with fluorspar of the highest transparenc}' to 
ultra-violet light to colour it by gamma-rays, but 
there are many specimens of fluorspar colourless 
to the eye which fluoresce in the ultra-violet hght, 
and these can be coloured by exposure to the 
gamma-rays from radium. 

From all the observations it certainly seems that 
the substances I have mentioned owe their colour 
to the action of radiations, and become coloured 
only when they contain a small quantity of a 
suitable impurity. There is no conclusive evidence 
of the exact nature of the material which, separated 
out by the action of the radiations, imparts colour 
to the glass or mineral Emely dispersed metal 
such as calcium has been thought possible as 
accounting for the colouring of glass, fluorspar, 
and Iceland spar, but glasses which contain no 
calcium become coloured by radiations, and it is 
not impossible to imagine finely dispersed potassium 
or sodium as the colouring material. Silicon itself 
has been suggested as producing the colour of 
some quartz, and so has titanium, and so has 
carbon. It is difficult to see why silicon, which 
is made to go back as silica by heating, should 
render the quartz opaque to some ultra-violet 
radiations. There is no suggestion which has 
been made which is not open to some objection 
or other. 

In the production of these colours, there appears 
to be some analogy with the ordinary changes 
which are observed in silver salts on exposure to 
light. A pure silver halide (chloride, bromide, 
iodide) is apparently unaffected by light. That 
the well-known action of light on these compounds 
as they are generally prepared is ascribable to 
the presence of small quantities of some other 
material or materials is generally accepted; but 
no one would suggest with our present knowledge 
that the dark material which develops in the 
silver salt when exposed to radiation consists of 
the impurity. The darkening is ascribed to de¬ 
composition of the silver salt, which decomposition 
is rendered possible by the presence of the impurity. 

Taking into account all the observations which 
have been made on the effect of exposing various 
glasses and minerals to radiations and to cath¬ 
ode discharge, it would appear not unlikely that 
the colours produced in these experiments are 
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ascribable to tlie separation from the material of 
one or other of its constituents hy the action of 
the radiation, which separation is only possible 
provided there is present in the material a suitable 
impurity ; but change the line of argument a little, 
and there are facts which would appear strongly 
to support the view that it is the impurity itself. 


in many instances, which becomes separated out 
in a fine state of division by the radiations and 
imparts the colour to the glass or mineral. We 
do not know. There is a mass of evidence to 
be considered, but much more experimental work 
is needed before that evidence can be dealt with 
and properly assessed. 


Haemolysis. 


T he discussion at the recent meeting of the 
British Medical Association in Edinburgh, 
opened by Dr Eric Ponder, afforded much in¬ 
formation as to the nature of hsemolysis, and was 
particularly fruitful in clearing up the apparently 
contradictory data concerning the structure of the 
erythrocyte or red blood corpuscle. 

On one hand, it has been held that the red blood 
corpuscle, although to all appearance homogene¬ 
ous, in reahty consists of an external envelope of 
colourless material which forms a thin film enclos¬ 
ing the dissolved coloured material or hasmoglohin. 
Thus this envelope would he controlled by the 
laws of osmotic pressure. When water reaches 
the corpuscle it passes through the film and swells 
the corpuscle, causing it to become globular; 
eventually the envelope will burst or become suffi¬ 
ciently distended to allow the fluid to escape through 
its pores, the envelope being left. The loss of water 
from the cell causes shrinking and corrugation of 
the surface, the wrinkled or crenated form being 
produced. On the other hand, it has been sup¬ 
posed that the corpuscle is formed of a homogene¬ 
ous porous material, in the pores of which the 
heemoglohin is contained. 

A few years ago a reversal effect was described 
by Brinkman, but the reaction is only apparent. 
After hsemolysuig the cells, the solution was centri¬ 
fuged and the supernatant fluid subjected to cata- 
phoresis. This treatment resulted in the appearance 
of the ghosts at one pole and of the hsemoglobin 
at the other; on mixing the ghosts and haemo¬ 
globin together the ceUs were apparently re¬ 
formed, but on analysis only 50 per cent, of the 
haemoglobin could be accounted for. Further, it 
can be shown that the isoelectric point of the 
normal cell and that of haemoglobin are different, 
whereas the isoelectric point of the re-formed cell 
and haemoglobin are the same, which is evidence 
that in this phenomena the ceU isnot re-formed as 
was originally thought, but that the haemoglobin 
is merely adsorbed on to the surface of the ghost. 

The further evidence advanced hy Brinkman, 
that section of the red cell does not result in the 
exudation of fluid, is hy no means contradictory 
to the theory of the envelope-like structure of the 
cell, for indeed, as Schafer pointed out, it is possible 
to out a soap bubble in a similar manner, the razor 
reuniting the edges of the cut membrane. 

Kie changes in me and shape which the cell 
imdergo^ both in hypotonic solutions and in solu¬ 
tion containing hastublysins afford considerable 
evidence that the red cell of mammals is a balloon¬ 
like Btructurd pi^ses^ of an envelope of consider¬ 


able strength. The work of Seffriz offers direct 
information. This observer has actually micro- 
dissected the human red cell, stretched its en¬ 
velope, and observed the escape of fluid containing 
haemoglohin from the cell. The membrane is 
probably similar to that suggested by Beehold, 
namely, that it has a protein frame-work in the 
interstices of which lipoids are contained. It is 
probably maccurate to describe the lipoids as a 
constituent of the cell membrane ; for recent work 
goes to show that the lipoids are mainly if not 
entirely within the cell. Mellanby, in the discussion, 
raised the objection that the cell membrane could 
scarcely be of a protein and lipoid structure, as the 
enzymes lipase and trypsin are without haemolytic 
action upon the red cell. In this instance the 
specificity of enzyme action must be remembered ; 
and, further, Ponder has shown that certain pro¬ 
teolytic enzymes of bacterial origin are capable of 
produciag hsemolysis. 

The iagenious method devised by Mellanby has 
afforded a means of making rapid and accurate 
observations on haemolysis. A beam of light 
passes through a system of lenses, the emerging 
parallel rays being incident upon one of the 
parallel faces of the glass cell containing the sus¬ 
pension of corpuscles. The beam of light, after 
passing through the suspension, falls upon a 
selenium cell which is connected in circuit with a 
galvanometer. Variations in the intensity of light 
passmg through the suspension of corpuscles pro¬ 
duce variation in the deflexion of the galvano¬ 
meter, The galvanometer scale is calibrated so 
that the readings may be made direct in terms of 
hsemolysis. To keep the experimental conditions 
constant, the parallel-faced dish is surrounded by 
a water bath, the temperature of which is kept 
constant by an electric thermo-regulator. 

Using this method, Ponder has shown that a 
large number of lysins fall into what might be 
called the class of simple hsemolysins. With this 
class of lysins, hsemolysis results in the using up 
of the lysin due to its union with some protein 
component of the cell envelope, the reaction being 
of the first order. Among this simple class of 
hsemolysins are the majority of the hsemolytic 
gluoosides, the soaps, salts, and acids allied to the 
bile salts ; while recently McLachlan and Ponder 
have shown that the majority of the lysms of 
bacterial origin fall into this class. It is very 
interesting to note that two of these bacterial 
lysins, namely, that of B. Msiolytievs and that of 
Streptococci pyogenes, are definitely known to be 
proteolytic. 
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With the lysins of the sapordn class, the reaction 
which resnlts in hsemolysis appears to he one 
between the lysin and the protein of the cell en¬ 
velope, and it is possible to demonstrate that these 
lysins will unite with other proteins to form non- 
hsemolytic compounds. Further, the results indi¬ 
cate that the combination takes place as an ad¬ 
sorption process. An interesting point arises with 
regard to the action of bile salts, as it has been 
shown that the serum proteins may either inhibit 
or accelerate the action of the bile salts according 
to the order in which the components of the 
haemolytic system are added. The inhibitory 
action may be expiained in the same manner as the 
saponin series, but the manner in which accelera¬ 
tion is brought about is far more difficult. 

Mackie’s experiments on brilhant green are of 
interest in this respect. ‘ Brilliant green ’ in high 
concentrations is a hsemolysin, but in lower con¬ 
centrations it acts by ' sensitising ’ the cells so 
that the subsequent addition of small quantities 
of serum produce rapid lysis Further, as in the 
bile salt system, if the components are mixed 
together in the reverse order, no haemolysis occurs. 
Although the sensitised cells are apparently free 


from ' brilhant green,^ in reality they contain 
large quantities of the dye, as is evidenced by 
extraction with alcohol and acetone. Experi¬ 
ments have shown that the dye is united to the 
haemoglobin as well as to the cell envelope, and that 
the amount taken up is nearly proportional to the 
amount used in bringing about the sensitivity. 
The reaction between the ' brilliant green ’ and the 
cells is divfeible into at least two distinct changes : 

(1) The adsorption of the dye by the cell en¬ 
velope and contents. 

(2) A reaction, which results in haemolysis, occur¬ 
ring between the adsorbed dye and the cell envelopes. 

The amount of lysin formed will depend on the 
amount of dye adsorbed to the cell and the amount 
of protein added. If one umt of ‘ brilliant green' is 
adsorbed to the cells, this unit will unite with one 
unit of serum to form one unit of the new lysin. 
If only half a unit of protein is added, there 'wiii be 
insufficient protein present for the combmation 
and one half unit of lysin will be formed. The 
phenomena observed with the bile salts can be 
shown to be identical with those observed with 
^ brilhant green,’ the taurocholate replacing the dye 
as a ‘ sensitising agent.’ 


The Leeds Meeting of the British Association 
Local Abbangements. 


L eeds, in these days of railway amalgamations, 
is supphed with railway termini in confusing 
profusion, the LM.S. trains arriving at no less 
than three different stations. All the stations are 
close together, however, and convenient for the 
reception rooms. At all stations members will 
be met by guides wearing armlets, and those 
proceeding to hostels can, if they wish, entrust 
their luggage to these officials for despatch to the 
hostels. 

The inaugural meeting, where the presidential 
address will be delivered, is to be held in the 
Majestic Cmema, which hes between these main 
stations, and faces on City Square. 

The abundance of restaurants near the city has 
obviated the need for extensive provision for 
meals in the Reception Room, but lunch or tea 
can be obtained there, whilst at the Umversity, in 
addition to the usual refectories, a bufiet luncheon 
will be served in the elementary physics laboratory 
throughout the week. 

The local handbook is now ready for distribution 
to members. Under the editorship of Dr. C. B. 
Fawcett, this handbook is more on the lines of 
modem regional geographic studies than has been 
customary. A special feature of the meeting is 
the series of guides to the various excursions, 
which are gathered into a neat cloth folder making 
another volume equal in size to the handbook. 
Under the editorship of Mr. H. E. Wroot, these 
excursion handbooks have been done with unusual 
thoroughness, and will be found of permanent 
value. 

Members will also receive a guide to the extensive 
exhibition of scientific apparatus in the Crypt of 
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the Town Hall, whilst the local handbook contains 
brief descriptions of the special exhibits by the 
Air Ministry and Meteorological Office, and the 
British Broadcasting Corporation, which are also 
in the Town Hall, and of the demonstration of 
television, noctovision, and the phonoscope which 
is to be given by Mr. J. L, Baird in a room at the 
Education Offices next door to the Town Hall. 

The General Committee, the Committee of 
Recommendations, and the Council will meet in 
the Crown Court of the Town HaU.—^in close 
proximity, therefore, to the Reception Room. 

Badges are prepared for issue to members, 
which, by resolution of the City Council, will 
frank members over the Corporation tramways 
during the week. 

Excursions are rapidly booking up. Those to 
Gaping Ghyll, the St. Leger at Doncaster, Famley 
Hall, and Rievaulx Abbey, and Ampleforth are 
already over-applied for. When possible, early 
applicants will receive their excursion tickets 
through the post before the commencement of the 
meeting. But in some cases their issue will, of 
necessity, be delayed until the meetiug starts. 
In these cases the tickets will be awaiting members 
at the excursion counter in the Reception Room. 

The Leeds Art Theatre announces the per¬ 
formance of the ‘‘ Cradle Song,” translated from 
the Spanish of G. Martini Sierra by John Garret 
Underhill, which wiU be given on the evenings of 
Monday, Tuesday, and Wednesday, Sept. 5-7, at 
8.30 p.k. 

Citizen’s lectures in Leeds have been arranged 
as follows: 

Sir Ohver Lodge. ** Energy.” In the Albert HaU. 



306 


NATURE 


Dr MacGregor Skene. By-Products of Plant 
Activity.” In the Philosophical Hall. 
Children's Lectures: 

^Ir. Hmgdon Ward. Plant Hunting on the Roof 
of the World.” In the Albert Hall. 

Dr. Clarence Tierney. “Nature’s Secrets,” with 


[August 27 , 1927 

cinematograph illustrations. In the Majestic 
Cmema 

Citizen’s lectures have also been arranged in 
Pontefract, Batley, Harrogate, Huddersfield, Otley, 
Keighley, Wakefield, Shipley, Castleford, Guiseley, 
and Brighouse. 


Obituary. 


Sib Bryan Donkin. 

Y the death, on July 26, at the ripe age of 
eighty-two years, of Sir Horatio Bryan 
Donkin, the world has lost a sane psychologist and 
a clear and rational thinker My first meeting with 
him was in the middle ’eighties, when he was dean 
of the Westminster Hospital, and I learned to 
appreciate his sterling qualities when, in my third 
year, I became his ward clerk. This was during 
what may be termed the first hah of a life spent 
in the useful service of mankind, for he not long 
after forsook the practice of physic for a Govern¬ 
ment official position. As a teacher of medicine 
Donkin was not only clear and precise in his 
methods, but also possessed a broad outlook upon 
the duties of a physician which was in strong 
contrast with that of some of his colleagues on the 
hospital staff. To one who was mmdful of the 
[imitations imposed by medical tradition, this 
made work under his guidance a pleasure as well 
as a duty. It was my privilege in later life to 
realise still further the value of his friendship. 
The second part of his life was fully occupied by 
his duties as H.M. Commissioner of Prisons, duties 
which he took very seriously Brmging to the 
post his deep knowledge of medicme and his very 
kindly nature, he succeeded in hitroducmg more 
than one salutary reform in prison organisation. 
He was not one to whom the prisoner was merely a 
bad lot ’, he regarded him rather as a patient, 
and he was, with the late Dr. Mercier, one of the 
pioneers of the valuable work which has been done 
in the psychology of crime He was medical 
adviser to the Prison Commission, and in 1910 
delivered the Harveian oration of the Royal 
College of Physicians upon the subject of the 
inheritance of mental characters. 

A well-deserved knighthood honoured Donkin’s 
retirement at an age when many men prefer to 
rush^ out in such quiet enjoyments as, in their 
consideration, their remaining years permit. He, 
however, possessed the mind which refuses to 
become hide-bound with age. He knew how to 
keep young in mind and body, and he elected 
to do fighting work for what he considered to be 
the right. To his stra^htforward mental outlook 
and his uncompromising rationalism, everything 
which savoured of charlatanism and humbug, 
or was the result of inaccurate and loose thinking 
was anathema, and he never hesitated to speak 
and write exactly as he thought. Possessed of 
a ready pen, his trenchant criticisms upon such 
iubjecte as psycho-analysis and various hasty and 
hrational retorms were characterised by a clearness 
^ w^pment that made them difficult to controvert. 
To fmmg writers he was ready of help, and his 


kmdly advice was always acceptable His loss 
to the cause of rationalism (he was a member of 
the Rationalist Press Association) is one which 
will be felt, and his name will be remembered by 
all with whom the quest of truth is a thing that 
matters. Macleod Yearsley. 


The issue of the Phys%lcalische Zeitschnft for 
June 1 contains an account of the life and work 
of the late Prof. F. Exner of Vienna from the pen 
of his pupil and colleague Prof. H. Benndorf. 
Franz Exner was the youngest of the five children 
of F. Exner, professor of philosophy at Prague, who 
was called to co-operate with Count Thun in the 
reform of Austrian education in 1848. He was 
born in Vienna in 1849 and lost both his parents 
at an early age. He was a pupil at the gymnasium 
at Vienna from 1860 until 1867, when he entered 
the University under Stefan, who although director 
of the physical institute had no assistants and only a 
miserable supply of instruments. After two years 
at Vienna he spent a year under Kiindt at Zurich, 
where his brother was lecturer on Roman law. On 
his return to Vienna he graduated as doctor in 1871. 
After acting for two years as assistant to Kundt at 
Strasbourg, he became lecturer and assistant to 
von Lang at Vienna and in 1879 professor extra¬ 
ordinary. In 1891, on the death of Loschmidt, he 
became ordinary professor, and in 1907 Rector of 
the University. The new physical institute he 
designed was opened in 1913. He retired at the 
age hmit in 1920 and died m Vienna on Nov. 15, 
1926, aged seventy-seven years. During his 
tenure of the professorship the University of Vienna 
produced a large number of physicists, who now 
occupy most of the chairs of physics at Austrian 
universities and the lectureships at high schools. 
Of his own researches, those on atmospheric elec¬ 
tricity are probably best known; but he also did 
valuable work on spectroscopy, on colour vision, 
and on the voltaic cell. 


We regret to announce the following deaths : 

Prof. B. B. Boltwood, professor of radio-chemistry 
at Yale Umversity since 1910, who did noteworthy 
work on radium and radio-activity, aged fifty-seven 
years. 

Dr. WiUiam Burnside, F.R S., late professor of 
mathematics at the Royal Naval College, Greenwich, 
on Aug. 21, aged seventy-five years. 

Prof. E. B. Titchener, Sage professor of psychology 
in the Graduate School at Cornell, New York, editor 
for many years of the American Journal of Psychology 
and American editor of Mind, on Aug. 3, aged sixty 
years. 
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News and Views. 


Two esteemed veterans of science—Sir Oliver 
Lodge and Prof. Henry E. Armstrong—celebrate 
their golden weddings within a few days of one 
another, and on behalf of scientific workers every¬ 
where we ofier them most cordial congratulations and 
best wishes for further happy years. Sir Oliver and 
Lady Lodge were married on Aug. 22, 1877, and Prof 
and IMrs. Armstrong on Aug. 30, 1877. There is a 
distmctive quality in the personahties of the wives 
as well as of the partners of their triumphs and 
troubles for fifty years. Both Sir Ohver and Prof. 
Armstrong are distinguished by their originality of 
thought and independence of action ; and both are 
held in affectionate regard by all who have come 
under their influence. Their different natures—or 
rather certain factors which characterise them—are 
represented to some extent in their eldest sons, Sir 
Oliver’s bemg a hfe-long student of art and full of 
imaginative msight, while Prof. Armstrong’s is 
devoted to industrial chemistry, and is managing 
director of the British Dyestuffs Corporation, Ltd 
Heme said that a man should be careful in the choice 
of his parents, and with the Lodges and Armstrongs 
the children have had the advantage of both wise 
nurture and noble natuce. Well may they say, m 
si^irit and in truth : “ Let us now praise famous men, 
and our fathers that begat us.” 

Although young m years, the Institution of 
Ciiemical Engineers has so firmly established itself 
in the professions both of chemistry and of engmeering 
as to make the appearance of a volume of its Trans¬ 
actions an occasion of some significance. The season 
has passed when a self-styled chemical engineer was 
merely a chemist who knew how to screw a pipe, or 
a yomig engineer who could make himself generally 
useful, and m particular could mampulate caustic 
soda with safety. Famiharity with specific industrial 
plant and works practice is far from bemg a negligible 
accomplishment in a chenust, but the qualifications 
demanded for associate-membership of the Institu¬ 
tion go beyond this ; they can best be realised by a 
glance at the examination papers which are reprmted 
m vol. 4 (1926) of the Transactions, and the exammers’ 
report in connexion therewith. The test, the first 
public examination in chemical engmeering held m 
Great Britain, was based on the requirement of a 
thorough general knowledge of chemical reactions and 
physical laws and a sound grasp of the principles of 
engmeering ; it attempted to estimate fimdamental 
knowledge and the mental attitude brought to bear 
on mdustrial problems. The Transactions, of which 
Mr. S. G. M. Ure is the editor, include a report of the 
fourth aimual corporate meeting, with Sir Frederic 
L. FTathan’s presidential address on “ Industrial 
Efficiency ”, four papers on corrosion, two on 
statistical methods, and one each on filtration, 
grinding, the saccharification of wood, alcohol motor 
fuels, a plant for fat extraction by solvents, a recordmg 
torsion dynamometer, refrigeration, and the laws of 
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air elutriation, together with reports of discussions on 
each of the papers. 

The reader of the Ti ansactions of the Institution of 
Chemical Engineers is left with a strong impression of 
the importance of the results both accrumg and to 
be anticipated from the type of mvestigation fostered 
by the Institution. The chemical mdustries, despite, 
and at the same time because of, their remarkable 
progress, have accumulated a considerable store of 
problems concernmg which the need for prolonged 
and systematic research is evident. For example, 
although the conversion of sawdust mto alcohol (mth 
mtermediate production of sugar) has long been 
possible, even on a considerable scale, the process is 
still unsatisfactory from the point of view of its 
economics, both m regard to the actual saccharifica¬ 
tion and to the subsequent fermentation. The present 
price of petrol, although contributory, is not the only 
difficulty. The papers on statistical methods are, 
perhaps, of moi’e than ordinary interest in times when 
the difference between cost and receipts is so often 
dangerously small. Works managers in factories 
other than chemical might w^ell study the scheme of 
recordmg which is described Although they may 
differ concerning the nature of the information which 
they reqmre day by day m order to control and 
maintam production, efficiency, and economy, they 
may find themselves m substantial agreement as to 
the best means of obtaining it. 

Fbom the Second Cncular of the tenth International 
Congress of Zoologj", to be held at Budapest on Sept. 
4-9 (incorrectly described in our issue of Aug, 6 as the 
ninth Congress), we learn that the 146 authors have 
already announced their intention of readmg 162 papers 
between them. Many of these papers, while doubtless 
useful additions to knowledge, appear from their 
titles scarcely to possess that general or fundamental 
character w’hich might warrant their public readmg 
to a gathering of zoologists from all parts of the 
civihsed world. The subject of general interest that 
has attracted a large number is tissue-culture, and 
communications dealing with it are promised by 
Carrel of New York; Centaimi of Modena; Demuth 
and van Kiesen, A. Fischer, Kimura, and Laser of 
Berhn; Gassul of Kazan; Haan of Gronmgen, Harrison 
of New Haven; Eirontowsky of Kiev; Kiister of 
Giessen; Levi and Olivo of Turm; Timofejewsky of 
Tomsk, and Zweibaum of Warsaw. Tissue-culture 
may perhaps pass, but when one finds several titles 
like Zim Physiologic der Tumorzellen ” and ** Im¬ 
munity in relation to Implanted Malignant Tumours,” 
or others on white blood corpuscles, one begins to 
inquire what is meant by ‘ zoology.’ Fortunately 
the old-fashioned zoologist will find a few papers of 
broad interest, such as Hacovitza “Espece et lign6e,” 
Van Bemmelen “ Organismen-Begrifi und Zellenlehre,” 
Fedotov “On the Helations between the Classes of 
Eehinoderma,” and L. O. Howard “ On the Inter¬ 
national Aspects of Entomology.” Or if his tastes 



308 


NATURE! 


[Aitgitst 27 , 1927 


are more sporting, he may hear the nnweaiied Stiles 
stand up to the irrepressible Poehe on the rules of 
nomenclature. 

The part of the chain of Mont Blanc recently 
christened Monte Mussolini ” is one of the many 
peahs comprised in the massif dominated by and 
generally Imowii as Mont Blanc, but it is wholly in 
Italian territory. There are at least fifteen high 
peaks in the chain, from Mont Joli, 2670 metres high, 
to the Aiguille du Tour, 3542 metres, the highest peak, 
Mont Blanc, being 4810 metres. Monte Rosa, its 
Itahan sister, rises to 4683 metres, while the highest 
summit m the Pyrenees, the Nethou, attains only to 
3404 metres. The Franco-Italian frontier runs (in 
theory) along the summits of the high peaks of Mont 
Blanc, but in one place the Itahan Ime lies on the 
wrong side. It happened that when Savoy was ceded 
to France, in 1860, Victor Emanuel expressly re¬ 
served a little enclave on the other side, as that spot 
was the haunt of the chamois he so dearly loved to 
hunt. It was in a somewhat similar way that the 
ex-Emperor of Germany, when the frontier was 
delineated between British, and German East Africa, 
persuaded the British Government to deflect the 
otherwise straight hne so as to include Kilimanjaro, 
as he wished Germany to possess the highest mountain 
in Africa. 

An account of the work of the Discovery Expedition 
up till Aug. 18, 1926, has already appeared m these 
pages (Katube, Oct. 20, 1926, p. 628). In the 
recently published first annual Report of the expedi¬ 
tion (London : H.M. Stationery Office. Is. 6d. net) 
an outline of the work carried out for the remainder 
of that year is given. The R.R S. Discovery^ together 
with the additional Research Steam Ship William 
Scoreshy, which arrived at Cape Town on Aug. 1, 
embarked on the programme origmally arranged. 
Leaving Simon’s Town on Sept. 21, the Discovery 
proceeded on two short cruises ofi the African coast 
for work ofi the Saldanha Bay whaling grounds. On 
Oct. 27 she left Afnca for South Georgia, arriving 
there on Dec. after having to change the route 
originally chosen—^south from the Cape to about 
Lat. —owing to exceptional ice conditions. 

Meanwhile the WiUiam Scoreshy had been employed 
in whale marking and taking plankton collections 
off the African coast until Oct. 21, after which she 
sailed for South Georgia. Arriving before the 
Discovery^ on Nov, 8, a line of plankton stations was 
run by her along the north-west coast, and whale 
hunting was imdertaken for marking purposes. 
Afterwards the two ships combined in a plankton 
survey of the whaling grounds. Observations were 
resumed by the staff of the Marine Station at 
Grytviken, in South Georgia, early in November. 
Amongst other valuable data obtained by them 
during thehr previous stay at Saldanha Bay was an 
ttoabiyO of a Sei whale, only 2-3 mm. long, believed 
to toe young^t embryo which has ever been 
, :^3fm3d in a whale. 'Bie Discomry left Simon’s Town 
on Jifly IS via the west coast of 
nrrive ^n 'October. Before 


further sea work is undertaken, the scientific staff 
will spend two or three months working up the 
results of their collections, which are housed in the 
Natural History Museum. 

The reports of the electrical engineers of the 
Brighton and Bradford Corporations who have 
independently visited the Umted States to inspect 
American power stations and transmission lines are 
of interest. Abstracts of them have been published 
recently in various technical journals. In their 
opinion, the Americans are in advance of Great 
Britain in boiler-house practice. The use of pulver¬ 
ised fuel is becoming common. In New York the 
Steam Corporation supplies its consumers directly 
with 6000 million pounds of steam every year for 
heating purposes. The high-pressure steam pipes, 
covered with heat-resistmg material and provided 
with valves and expansion jomts, have been 
admirably designed. If we except the large size 
of the steam turbines, there was little in the power 
stations themselves that was found to be novel. 
Many of the new capital stations have very much 
higher load factors than any in Great Britain, being 
loaded in some cases up to 80 per cent, of their 
maximum capacity. The price of electricity, how¬ 
ever, is not cheap. In the opinion of these British 
engineers the overhead transmission lines, worked at 
very high pressures which convey large supplies of 
power from one station to another, mstead of marring 
the beauty of the landscape, give an added interest to 
it. In Chicago the Commonwealth Edison Company 
has constructed a very large new generating station. 
There is an imderground ring mam which will be 
operated at 132,000 volts and will inter-connect all 
the power plants and substations of the company. 
This is a new departure, and its operation will b© 
studied with great interest by electricians. The sign 
lightmg in Broadway and Times Square, New York, 
is marvellous, and greatly improves the somewhat 
meagre direct lightmg from street lamps. Some of 
the smaller cities and towns visited had better street 
lightmg than New York. We agree with the state¬ 
ment that it would be a great boon to all road users 
in Brighton if the candle power of all the street lamps 
was doubled. 

The rapid improvement which is taking place in 
the thermal efficiency of electric generating stations 
is very satisfactory, as it shows that old-fashioned 
apparatus is being scrapped. In the July number of 
World Power, H. Quigley gives statistics which indi¬ 
cate some of the economies which have been effected 
by this increased efficiency. During the last five 
years the average fuel consumption per electric unit 
generated in British generating stations has dimin¬ 
ished from 3T1 lb. to 2-40 lb. If this diminution had 
not taken place, about two and a half million tons of 
coal in addition would have been consumed. The 
average of 2*4 lb. per unit is not much greater than 
the average of 2*1 lb. per unit obtained in America. 
The author, taking toe average of the twenty-five 
largest and most efficient stations in Great Britain, 
finds that since 1922 the average consumption per 
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unit generated lias fallen from 2 05 lb. to 1*80 lb. 
Twenty-five per cent, of the national output of elec¬ 
tricity IS generated by these stations. The Barton 
station at Manchester aclneved in 1925-26 the record 
efficiency, generating a unit for every 1 36 lb. of coal 
consumed. Practically all the modern generating 
plant m these stations has been maniifaetm’ed by 
British firms. Provided that trade is prosperous, so 
that the load factor of the generating stations con¬ 
tinues to increase, there is every prospect of much 
better results being attained in the mmiediate futui*e. 
The new Government schemes will help in this 
direction 

The first issue has appeared of the Journal of the 
2Iinistry of Agy icultiire for Northern Ireland (Belfast 
H.M. Stationery Office, pwice 2s. 6d ), its object being 
to provide a mediion for the publication of the re¬ 
sults obtained by the different agricultm*al research 
<livisions of Xorthem Ireland. The aitides are 
intended to be m a form which should render them 
easily understood by the farmer, while m no way 
affecting their scientific value One of the chief 
pioblems is to discover a phosphatic fertiliser which 
will be suitable to the crops and soils of the district, 
and also an efficient substitute for the high grade 
basic slag now rapidly disappeaimg fiom the maiket. 
Expeiunents are recoided which show that North 
African rock phosphates can be successfully used, 
tvith the further advantage of reduction in cost 
Investigations in connexion with the loss of vigour in 
stocks of potatoes are of special impoidance m view of 
the effoits beuig made to develoiD a seed potato trade 
in Northern Ireland. Deterioration is much more 
rajHcl in eaily than late districts, thus enabling the 
latter to provide healthy stocks for the former when 
change of seed is needed. The practice of cutting 
potatoes IS qmte successful on light, diy soils, pro¬ 
vided it IS done at the time of planting. With regard 
to iDlant diseases, American gooseberry mildew is one 
of the most serious problems confronting the fruit 
growers m Ireland, but it can be successfully con¬ 
trolled by suitable spray mixtures. Silage inx^estiga- 
tions aj*e of particular importance owing to the 
prominent part played by live stock in the farmmg 
of this district. The yield from a mixture of oats, 
beans, vetches, and peas, though less than the average 
yield of turnips, is more certam, and further, the crop 
has a considerably higher dry matter and feeding 
value than roots. In addition to the mam articles, 
bibhograiihical reviews and short notices of recent 
important agricultmai publications are appended, 
W’hich should prove of the greatest value to both 
farmer and agricultural instructor. 

In 1928, on Sept. 24-Oct 6, it is proposed to hold 
a Fuel Conference at the Imperial Institute, London. 
This Will be a sectional meeting under the auspices of 
the International Council for the Organisation of 
World Powei Conferences—^the fiist of which was held 
at Wembley in 1924. Lord Balfour has accepted the 
honorary presidentship, and Sir Alfred Mond the 
presidentship, while the chief participating industries. 
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including coal, oil, gas, and chemicals, are strongly 
represented m the organising committees The 
technical piogranmie covers solid, licpud, and gaseous 
fuels, utilisation of fuel, and the general aspects of 
the fuel question, mcludmg training. The progianmie 
will include questions of composition and classification 
of fuel, preparation, storage, handling, and trans¬ 
mission. Evidently the scope of the conference is 
extremely wide. To shorten proceedings, it is pro¬ 
posed to accept normally only authoritative reports 
from representative bodies of the participatmg 
countries, A prelimmaiy annoimcement has been 
issued from the central otfice, 36 Kingsway, London, 
C 2. The secretariat consists of Messrs. Sholto S. 
Ogilvie and M W Burt (general secretaiies) and 
Dr E. W. Smith and E. J. Fottrell (joint technical 
secretaiies) ^ 

The chief interest of the amiual report for 1925- 
1926 of Bergeiis Mubeum {Bergens Museum Aares- 
beretning, 1925-1926) drawn up by the Directoi, 
Prof. Carl Fredeiic Kolderup, lies in the large amount 
of original research forthcoming from all departments, 
which shows a very fiourishmg state of affairs. 
Amongst the many w’ell-known and valuable publica¬ 
tions of the Museum is included Tol. 9, parts 11 and 
12, of the late Cl. O. Sars’s “ An Account of the 
Crustacea of Norway,*’ continuing the Ostracoda. 
Attached to the Museum is the Biological Station at 
Herdla, and her© many visitors have availed them¬ 
selves of the opportunities offered to workers, where 
the Director, Prof. Aug, Brinkmann, and his assistants 
are themselves engaged in investigating marine 
problems. At the Geophysics Institute hydro- 
graphical work imder the direction of Prof. Helland- 
Hansen is being earned out, observations being 
undertaken on temperature, sahnity, and caibon 
dioxide content of the fjords round Bergen, with 
direct registry of the density of the upper water layers 
by means of the ‘ pycnosonde,’ an apparatus recently 
constructed by Dr. D. la Cour, Director of the Danish 
Meteorological Institute. 

Although historically unimportant, Tut-ankh- 
amon will no doubt long continue to occupy a promi¬ 
nent pilaee m popular legard and an added interest be 
taken m any historical details concerning hmi or his 
entoimage which can be brought to light. Prof. 
Forrer has now pubhshed in full a corrected and 
amended copy of the Hittite cuneiform texts relating 
to the negotiations between Tut-ankh-amon’s widow 
and the Hittite king Subbiluhimias for her re¬ 
marriage, which has been translated by Prof. Sayce 
in Ancient Egypt for June. Mfiiile the king was at 
Carchemish, the queen sent him an envoy asking for 
one of his sons in marriage as “My husband is dead 
and I have no son.” With characteristic caution the 
king sent the Chief Secretary, his High Chamberlain, 
to Egypt “ to bring back an accurate report as to 
whether she is in any way deceiving m© and what 
has become of the son of their (late) master,” a pro¬ 
ceeding which seems to have aroused the queen to 
some mdignation, which she expresses in a subsequent 
despatch. This text raises an interesting question 
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as to the method of making and filing these official 
records. Apparently there were two copies, one on 
clay and one on bronze, one of which was a draft, 
though which is not quite clear. Sir Flinders Petrie 
adds a figure of the Princess fiom the tomb of 
Panehesy at Tell el Amarna 

The need for scientific research in the fishing in¬ 
dustries IS concisely stated by Maurice Holland in 
a slioit paper which has been issued by the IJ.S 
National Research Council {No. 74, Reprint and 
Circular Senes of the National Research Council, Dee. 
1926). His remarks indicate the indifference with 
which the fisheries have, in the past, supported a 
rational research programme, Wfinlst dealing only 
with the specific problems presented by the United 
States, his remarks are generally ai^piicable Fisheries 
products, iti spite of their importance, make up no 
more than 3 per cent, of the world’s food supply , 
this only represents 40 per cent, of the total catch, and 
the remainder gives but a small return. The author 
gives a summary of future commercial possibilities j 
in which the 60 per cent, by-products might be 
profitably utilised. A comparison is made with other 
industries, particularly with the meat-packmg in¬ 
dustry ; it appears that out of 115 industries, less 
than ten have a higher number of wage earners, 
though the value of the annual product per person is 
very low. It is suggested that the formation of a 
fisheries bureau similar in scope to the Conseil Per¬ 
manent International of Atlantic countries, but 
deabng particularly with the Pacific countries, would 
be of great help in future developments. 

Under the title of “ Flottiereride Stationen,” Dr. 
H. C. Redeke, in Abderhalden’s Handbuch der 
biologischen Aiheitsmethoden’’ (Abt. 9, Teil 2/2, pp. 
1249-1257, 1927), gives particulars of a houseboat used 
for inland fishery reseaich on the Dutch waterways. 
This well-equipped laboratoiV, built on a barge ■ 
81 ft. X 19 ft., IS illustrated by a photograph, where 
it is seen moored m a placid Dutch waterway—an 
ideal iaboratoiy and summer residence which can be 
towed from place to place at small expense as occasion 
demands. The relative advantages of wood over 
iron construction, equipment, and accommodation 
are discussed. Tliree other floating biological labora¬ 
tories exist, on Lough Derg, in Illinois, and in 
Quebec. 

In a note entitled “ Non-Marine MoUusea of the 
Belgian Congo ” in our issue of Aug 6, p. 204, reference 
was made to the lack of an index to the collections. 
A correspondent informs us that, m answer to an 
mquiry, the Librarian of the American Museum of 
Natural History stated that an mdex to “ The Aquatic 
Mullusks . . . ” will be ready very shortly. 

The April issue of the Proceedings oj the Imperial 
Am^my of Japan contains a list of the grants to be 
made out of the research funds of the Academy for 
fiscal fmt 1927-28. Of the seventy-one grants 
itiade, eighteen are for religious, historical, literary, 
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and economic studies, and fifty-three for scientific 
and medical work. In the latter group may be 
mentioned investigations on asteroids, earthquakes, 
Japanese coal and petroleum, air movements, 
s;^Tithesis of paraffins, sod and its organisms, crops, 
genetics of insects, nutriments, effects of poisons on 
the nervous system, metabolism, and cancer. Further 
grants recommended by the x4cademy were made out 
of the Toshogu Memorial Fund by the Board of 
Directors of that Fund 

The British Museum (Natural History) has recently 
issued a “ Guide to the Crustacea,” by Dr. W. T. 
Caiman, which forms an excellent handbook to the 
study of the specimens of the class Crustacea exhibited 
in the galleries of the Museum. Brief accoimts are- 
added of the Trilobita and the Pycnogomda. The 
gmde IS well illustrated by fifty-three drawings and 
photographs. 

A CATALOGUE (No. 499) of second-hand books — 
some 341 in number—on British and foreign birds 
has jast been issued by Mr F Edwards, 83a High 
Street, Marylebone, W 1. It can be had from the 
bookseller upon application. 

A catalogue (No. 1, New Series) of second-hand 
books, pamphlets, and serials relating to natural 
history has reached us from Mr. A. J. Bateman, 
‘‘ Tintern,” Hampden Park, Eastbourne. Some 850 
works are listed. The prices asked aj^pear to lie 
I easonable. 

Messrs. W. Heffer and Sons, Ltd., 4 Potty Cuiy, 
Cambridge, announce for early publication a n(‘w 
book by Dr H Martin Leake, entitled “Land ''roniu'c 
and Agrieultui’al Production in the Tropics,” being 
a discussion on the influence of the land ])ohey on 
development in tiopical countries. 

Applications are invited for the following appoint¬ 
ments, on or before the dates mentioned .—A lecturer 
in physics and electrical engineering at the Leigh 
Municipal College—The Director of Education, Town 
Hall, Leigh, Lancs. (Sept. 3). An assistant in the 
Records Bureau of the Department of Scientific and 
Industrial Research—^The Secretary, Department of 
Scientific and Industrial Research, 16 Old Queen Street, 
S.W.l (Sept. 12). A specialist in medical entomology 
in the Ankylostoma and Bilharsia Research Section 
of the Public Health Laboratories of the Egyptian 
Government—^The Under-Secretary of State, Depart¬ 
ment of Public Health, Cairo, Egypt (Sept. 15— 
particulars from the Egyptian Legation, 75 South 
Audley Street, W.l). An assistant bacteriologist 
in the East African Medical Service—The Private 
Secretary (Appointments), Colonial Office (38 Old 
Queen Street. S.W 1 (Sept. 17). A lectuier in 
engineering at the Cape Techmear College, Cape 
Town—Chalmers and Guthrie, Ltd., 9 Idol Lane, 
E.C.3 (Sept. 19). An assistant lecturer m electrical 
engmeermg at the Manchester Municipal College of 
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Teclinology—Th© Registrar, Municipal College of 
Teclinology. Manchester (Sept. 19). A demonstrator 
in agricultural botany in the Umversity of Readmg 
—^The Registrar, The Umversity, Readmg (Sept 24). 
A senior lectuier in physiolog;^’ in the University of 
the Mutwatersrand, Johannesburg—The Secretary, 
Office of the High Commissioner for the Umon of 
South Africa, Trafalgar Square, W C.2 (Sept, 26). 
Research appointments, as follow, under the Ministry 
of Agriculture, Cairo, Eg\q)t—a chief entomologist, 
an entomologist for entomological research, a myco¬ 
logist, and another entomologist, each in the Plant 
Protection Section; two botanists in the Botamcal 
Section; and a chief chemist, a soil physicist, and 
a soil bacteiiologist in the Chemical Section—The 


] Under-Secretary of State, Ministry of Agricultiu’e, 
i Cano, Eg 5 q)t (Oct. 1). A director of tobacco 
1 investigations imder the Commonwealth Government 
I and the States of Australia—^The Official Secretary, 

1 Commonwealth of Australia, Australia House, 
j Strand, W C.2 (Oct. 17). A physics speciahst at the 
I Liverpool Collegiate School—^The Director of Eduea- 
j tion, 14 Su Thomas Street, Liverpool. A lecturer in 
estate management (mciudmg faim machinery) at the 
Harper Adams Agricultural College—The Prmeipal, 
Harper Adams Agiucultural College, Newport, Shrop- 
j shire. A chemical laboratory assistant in the experi¬ 
mental department of the Fme Cotton Spinners’ and 
Doublers’ Association, Ltd.—The Chief of the Depart¬ 
ment, Rock Bank, Boilington, Macclesfield. 


Our Astronomical Columm 


Naked-EYE Sxtxspot —X recent spot of con¬ 
siderable size IS the eighth to be observed tins year 
as a naked-eye object on the sim’s disc. The grovTh 
of the spot was rapid, and it originated m a place 
immediately in front of the disappeaiing fragments 
of a group which was near the east limb on Aug 9. 
The following table shows the rate of growth, the 
area being measured in the customary units of 
millionths of the sun’s hemisphere : 

Date . . Aug. 12 Aug 13 Aug 14 Aug 15 Aug IG Aug 17 

Area . . 25 160 550 900 1150 1300 

Long fiom central 

meridian 25=E 12=E 15°tV 2S®W 41®W 

On Aug. 16 the spot was apxiroximately 40,000 
miles in length and 30,000 miles broad. Its structm'e 
was complex with several imibrc-e. In appearance 
it lesembled those sjiots the magnetic polarities of 
which are fomid to be irregular and are, according 
to the Mt. Wilson observers, most likely to be 
associated with terrestrial magnetic distiubances 
In the present instance no disturbance has been 
rejicrted, but as the spot, when near the central 
meridian, had not leached its maximum growth, it 
will be of mterest to await its second transit about 
8ept. 10. The duration of lai*g© uregiilar spots is 
not proportionate to their size, a smaller spot of 
regular outline often lasting much longer, but the 
letimn of the recent spot mav well be expected on 
Sejit. 4 at position angle 122° from the north point 
on the sun’s east hmb. Other details of the spot 
are as follows : 

Xo. Date on Disc Latitude. Max Area 

8 Aug. 11-20 Aug 14-2 10° S 1/750 of 

hemisphere. 

The Tempeeatxjbe of Mabs. —Prof. H N. Russell 
gives in The Scientific American for July a simple 
description of the work of Drs. Coblentz and Lampland 
on the heat received from Mars (see also Nature, Sept. 
19, 1925, p. 439). They used a very delicate thermo¬ 
couple, and screens of glass, quartz, fluorspar, or cells 
containing water to isolate different wave-lengths of 
the heat spectrum. The chief difficulties were the 
effects of the atmospheres of the two planets , that 
of the terrestrial atmosphere was minimised by the 
high altitude and dry clunate of Flagstaff. It is noted 
that a moist, slightly hazy atmosphere tends to increase 
the surface temperature of a planet since it retards the 
escape of radiation of long wave-length : but for this 
very reason observations made from another planet are 
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likel^^ to give too low a value for the surface tempera¬ 
ture, since they are derived largely from reflection 
from the upper suilace of the haze. It is thus 
explained why the temperature at the melting edge 
of the polar cap was measured as - 75° F. in 1924, 
when it must have been in the neighbourhood of 30° F. 

Taking the necessary corrections into consideration. 
Dr Coblentz gives the following estimates of the noon 
temperatures of different zones of !Mars in the late 
summer of the southern hemisphere: 


Zone. 

South polar region 
South temperate zone 
Tropics .... 
North temperate zone . 

North polar region (southern part) 


Terarerature (F) 
15° to 50° 
65 „ 75 

65 „ 85 

30 „ 60 

-40 „ +10 


The nights are probably very cold, even at the 
equator. 

The above values are stated to be in good agreement 
with those found by Messrs. Pettit and Nicholson at 
Mt. Wilson in 1924. For example, they gave the noon 
temperature m the tropics as 80°, after correcting for 
the effects of cloud and haze. 

The temperatures as a whole are much higher than 
was previously thought probable, and this is obviously 
a pomt in favour of the planet’s habitability. 


The ]\Lass of Venus. —^The issue for June of Mon. 
Not. R.A.S. contains two papers on this subject 
Dr. H. Spencer Jones rediscusses the observations of 
Mars made with the Cape hehometer at each opposi¬ 
tion from 1899 to 1924, applying some necessary 
corrections to a former discussion His new value 
for the mass of Venus m terms of the sun is 1/411,300, 
with a probable error of 1 part in 300. This is 1 per 
cent, smaller than Newcomb’s mass and 3 per cent, 
smaller than Le Verner’s. 

The other paper, by Dr. J. K. Fotheringham, deals 
with all determinations of the mass of Venus from 
1750 to the present time, and shows that they may 
be divided into thi'ee groups. The observations from 
1750 to 1846 give a small mass, those from 1846 to 
1888 a large one, the remamder an intermediate 
value, nearer the first than the second. Dr. Fotheiing- 
ham regards the change in the mass as real, but most 
people will consider this as improbable as that the 
len^h of the seconds pendulum should change by an 
inch or so. It is, however, very useful to have all 
this material rediscussed, though the apparent change 
remains a puzzle. 
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Research Items. 


Aintj Neolithic Biplements. — \Ye liave received 
a coimniiiiication from Dr. Gordon Mmiro of 
Kaxmzawa, Japan, in reference to our comments on 
the Rev. F. Smith's book, “Prehistoric Man and the 
Cambridge Gravels ” {see Natuee, Apiil 9, p. 523), 
and directing attention to the question of the deriva¬ 
tion of certain t^^q^es of paleolithic implements from 
.^hell forms Dr. Mmiro states that among his collec¬ 
tion of x4inu neolithic implements, now unfoitunately 
destroyed by the earthquake, were a considerable 
number commonly called Tengu no mesM km, or rice- 
spoons of the Tengu, Tengu possibly meaning spirits 
of the wild or soil. Inspection suggested that these 
were copies of shells, and as they were made of 
Igneous rock, obsidian, or chert, rarely agate, there 
could be no question of the conchoidal fracture being 
responsible for the form. Conventionalism had 
resulted in a notched or button-shaped survival of the 
umbo, but of the attempted representation of the con¬ 
vexity and concavity of the shell there could be no 
doubt. Kab stands foi both spoon and shell, and in 
the ancient Chinese pictographs the spoon is rex3re- 
sented by a shell, and shells aie still m use in Japan as 
spoons. This may be in part responsible for the 
sur\uval of the name quoted. Dr. Munro has exam¬ 
ined a large number of specimens from the Thames 
gravels, and among them has recogmsed many as 
similar to his Ainu specimens,—a resemblance based 
upon the ensemble rather than the conchoidal 
fracture. He suggests that the palaeolithic artisan 
noted the resemblance and was influenced thereby to 
transfer the functional form of the shell to the flint. 

CONSAlJTGUIKEOXJS ]\IaBBIAGE IN AncTENT EgYPT. 
—In Aficient Bgypt for June, l\Iiss M. A Murray 
examines a number of genealogies recorded on stelai 
of the Middle Kingdom with the view of extracting 
the relationships of those who are mentioned as 
married or whose marriage can be inferred Con¬ 
sanguineous marriages occur, though infrequently ; 
but occasionally the names suggest that the custom 
had been more general. Such a name, for example, 
as My mother is my sister ” indicates a father- 
daughter marriage and “ My father is my brother ” 
a mother-son imion. Particularity of definition is 
such m some cases as to preclude the argument 
against these tyjies of marriage that terms of relation¬ 
ship were then used more loosely and must not be 
construed literally. It is to be noted that these 
marriages occur m all classes of society, and there 
are those of small ofiicials not necessarily connected 
with the royal house or the families of great nobles. 
It is, no doubt-, also significant that these marriages 
are usually found m families where the name Wah-ka, 
Bebu, or Beby, and names compounded with Khnum 
and Sebek are used. In the genealogy of Wah-ka 
is a father-daughter marriage, his grandfather having 
married his two daughters, one of whom was Wah-ka’s 
mother. Another father-daughter marriage and an 
aunt-nephew marriage is shown in the stele of Hor- 
zemy. A mother-son union is probable m the case 
of Kefer-rud, whose mother and wife Hetept were 
possibly one and the same. The genealogy of 
Sen-mry Kheper-ka-ra can be explained only as the 
marriage of one man with three women, two of whom 
were Ms own daughters. Mother-son marriages 
^cur also on the stelss of Sebek-dedu, the scnbe of 
we stone-masons, Pa-uiit, and the goldsmith, 
SeWn-hbtep- The marriage of Se-hetep-ib shows the 
mmon of brother and sister, while an aunt-nephew 
won of the kind, fanniiar from the parentage of 
ocoms genealogy pf Ptah-sankh-en. 

'i 


PiJJA —In the Indian Antiquary for May and July 
is a study in two instalments of certain elements in 
Hindmsm bv Prof Jarl Charpentier of Upsala. 
The religion of the Aryans, as set forth in the Rig- 
Veda, was the religion of the upper classes , it ^vas 
too complicated and its ritual too expensive for the 
masses All its gods were males and there- wore no 
temples and no images Among the aboriginal 
subject races the religion of the Mmida-sxieakmg 
tribes was a crude form of animism including human 
sacrifice to an earth goddess ; while the Dravidian 
religion moluded the worship of she-devils and the 
spirits of the dead, the female element was predomi¬ 
nant and crude idols were j:)ut up either m the open 
air or under the shelter of small temples. Sacrifices 
were characterised by the use of blood which was 
smeared on the idol or the worshipxiers and was used 
when poured on cooked rice as a common meal 
These forms of religion were totahy oxiposod to that 
of the Aryans, which, however, at an early date com¬ 
promised by incorporating godlings and taking in idols 
and temples. These gods and godlings arc now 
adored by a number of ceremonies compiised under 
the name pu^a, which take-> a central x^laco m the 
daily routine followed in Hindu temples, in winch 
the god Ls treated as a living monarch In tins 
routine the characteristic element is the washing of 
the idol or the sprinkling of the linga with water or 
with honey, curds, honeyed water, etc., or the smear¬ 
ing of it with cei'tain ointments, j^owders, or oily 
substances which are generally of a brilliant red or 
yellow colour. Of the various derivations, few in 
number, offered for tho term puja, the most hkolv 
seems the Dravidian root pugu, Kanaroso pmu, 
meaning to smear, x^ut on sticky substances, to daub, 
to paint Now m all the more jirimitivo milts of 
India the most common wa> of adoring the various 
gods is to smear the wooden logs, unoarved stones 
or idols representing thorn with oil or lac, cinnabar, 
turmeric, or other red or yellow dyostufts; and tins 
practice is even extended to the tools of certain 
castes at various seasons, c g, the Rajput guns, tho 
Thug pick-axe, the agricultural implements of tho 
Deccan. The rite thus has its origin in very primitive 
conditions as it is x^ractised among low-caste poojilos, 
and in advanced Hinduism it is now most frequent 
in the case of such gods as Ganesa and Hanuman 
who are of low origin. 

The Feeding Mechanism of Neb alia. —Prof. 
H. G. Cannon (Trans, B, Soc. Ed%n., 55, No. 15, 1927) 
describes the feeding mechanism of Nebaha h%pes —a 
mud-dwellmg form which feeds on x^articles filtered 
from a food stream produced by its foliaceous trunk 
limbs. The food stream enters at the anterior end and 
makes its exit at the jDOsterior end of the carajiace. 
The current is produced by the oscillatory movements 
of the trunk hmbs, and a detailed account is given of 
the movements and of the setal armature of these 
appendages. The mouth parts, structurally and in 
their method of functioning, closely resemble those 
of a mysid. From a comparison with Paranebalia it 
is suggested that Nebalia evolved from a mysid, or 
from some other primitive malacostracan possessing 
a feeding mechamsm similar to that of Hemimysis, 
that took to living in mud. The foliaceous hmbs are 
in no way primitive, but have evolved from typical 
hiramous malacostracan limbs in connexion with the 
new method of filter feeding. 

Eel Larv^.—^I n a recent issue (voL 2, No. 1, 
p. 38) of the Jowmdl du Consetl PeTmanent Inter- 
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national pour VExploration de la Mer, Prof. Johb. 
Sclinudt supplies a new record of the captin*e of the ; 
larvae of the common eel in the Faroe-Shetland j 
Channel Previous to 1926, only four specimens of , 
metamorphosing eel larvae not yet at the elver stage ' 
had been taken east of Long. 5^ W., but on Aug. 11, j 
1926, the Dana, under the supervision of A. V. Tamng, 
made a capture of 297 larvae in the southern part of ' 
the Faroe-Shetland Cliamiel—60° 35' N., 3° 45' \V.— | 
ovur soundings of 366 and 470 metres. The great | 
mcijority weie m the metamorphosis Stages II and III, 1 
although 9 per cent were m Stage I and had not 
commenced metamorphosis Most of the larvae were | 
found at a depth of 20-30 metres below the surface, i 
The average lengths for the various stages in the ' 
retrograde metamorphosis were. Stage III, 75 46 mm., i 
Stage II, 74 33 inm . and Stage IV (of which there 1 
weie only 11 specimens], 72 46 inm. ! 

C^R ASSES OF THE CENTRAL xCnDES -The Smith- I 

fconian Institution has just issued a work on the | 
grasses of the Central Andes—Ecuador, Peru, and j 
Boil Ana, by that emment agi*ostologist. Dr A S 
Hitchcock {Con. U S. Nat. Herb.. a'oI. 24, p>art 8). 
Most of the region is mountamoiis, and although 
lj,nng under the ecpiator, many ranges and peaks aie 
cap})ed wnth snow. The fioia is mainly temperate 
and alpme, but becomes tropical on the coastal plain 
and on the"'eastern slope There are wide A-ariations 
in rainfall over the region, and because of the 
extremes of altitude and precipitation the glass flora 
IS laige and A'^aried. Mliile the A’ery detailed informa¬ 
tion m the book has been collated from many herbaria, 
and every aA^ailable source of mformation has been 
laid under contribution, the list of grasses is based 
piimariH upon the specimens in the United States 
National Herbaiium. The descriptive lists and keys 
include 124 genera and 605 species, of w’hich 29 
species are neAv. 

Growth of Pollen Tubes — P, O’Conner, ex- 
peiirnenting on the groAvth of pollen grams, finds that 
malic acid has no directive mfluence on the gi*owth of 
pollen tubes of Angiosperms {Scientific Proceedings, 
Royal Dublin Society, vol. 18 (N.S ), No. 40, July 
1927) By adding AA^atery extract of stigmas to a ! 
medium consisting of gelatine and cane sugar, he ' 
was able to mliibit groA^dh of all pollen except that 
of species fiom which extract aaus made. Thus a 
medium containing extract of tulip stigmas which 
had been inseminated AAith a mixtm’e of crocus, 
daffodil, and wallflower pollen, permitted the deA^elop- 
ment of the tuhp pollen tubes only. As the hydrogen 
ion concentrations of the A^arious stigma extracts 
AA-ere of much the same order, he rules out the possi¬ 
bility of acidity as a determining factor. Osmotic 
concentration is smiilarly eliminated. The inhibiting 
substances are diffusible through i3emieable mem¬ 
branes and are not destroyed by boiling, Avhich tends 
rathei to accentuate their inhibitory effects, probably 
through a reduction of oxygen tension Where 
groAAdli of pollen tubes did occur in an inhibiting 
medium, the tubes produced were freciuently of a 
monstrous type On general biological considera¬ 
tions the mliibitmg substances are supposed to be 
of an ammo compound nature- Extracts from other 
parts of the plant AAmre found equally inhibitwe of 
the groAA'th of foreign pollen grams, and the author 
suggests a specificity of the sap, and considers that 
piossibly the ‘ sap ’ may be the soui’ce of mutation, 
and the protoplasm largely its instrument. 

Size of the Gene. —The conceptions connected 
with dominant and recessiA-e genes are closely analysed 
by Dr. A. S. Serebiwsky (Jour. Genetics, Ami. IS, 
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No. 2) m a paper on the influence of the ^ purple ' 
gene on crossing oA-er m the middle part of cinomo- 
some II. m Drosophila. The expermients AA’ere carried 
out in a thermostat owmg to the AA’ell-known effect 
of temperatme on crossmg-OA"er, and 120,000 flies 
were bred and examined in three months Since the 
age of the female also affects the crossing-OA'er, the 
eggs laid during the fii’st and second six-day periods 
of life AA'ere kept separate. The records of females 
which hatch on successme days AA-ere also kept 
separate, as the later emerging flies become progi^es- 
siA'ely smaller imtil the last are dAA'arfs. Flies which 
hatched late shoAA'ed dinunished crossing-oA’er, al¬ 
though tins AA^as not A-ery legular A neiA- method is 
AA-orked out for determmmg the approximate size of 
the ‘ purple ’ gene from the data of crossing-OA-er. It is 
suggested that genes may A^ary in size, and that the 
presence-absence theory may be rcAUA'ed if diATsibility 
of the genes is adimtted. There is a cert am period¬ 
icity in the occiuTence of cross-OA-ers, but the co¬ 
efficient of A’-ariation in their frequency is of the same 
order as other biological eo-efficients of Awiation. 

Carbon Hatio Theorv —In the Journal of the In¬ 
stitute of Petroleum Technologists for April, Dr. Murray 
Stuart raises a significant pomt m connexion AArtli the 
real interpretation of the earbon-ratio theory As is 
generally known, DdAud White first obseiA^ed the 
lelationship between the carbon-ratio of coals and 
the likelihood of oil occurrence m associated strata 
in America, since Avhich tmie the theoiy has been 
applied to similar occurrences in many parts of the 
world*, perhax>s with indifferent success. HoweA^er, 
it IS noAv pointed out that what has hitherto been 
loosely referred to as the carbon ratio, t.e. ratio of 
C to H, is really not a ratio at all, smee AAfliat is meant 
IS the percentage of fixed carbon (pm’e coal basis) 
in the coal. The analysis of coal is usually expressed 
in terms of moistui’e, fixed carbon, volatile matter, 
and ash ; neglectmg moisture and ash, it is the 
relationship between fixed carbon and A^olatile 
matter which constitutes the so-called carbon ratio. 

'' As the percentage ratio is taken as the basis of 
the carbon-ratio theory, it is not necessary" to express 
the ratio as a ratio, . . . (but as) the percentage of 
fixed carbon in the simi total of the fixed carbon plus 
Amlatile matter of coal.” Thu.s if the carbon ratio is 
quoted as 55, then the latio of fixed carbon to A’olatile 
matter in the coal is 45 To some extent the mistake 
has arisen in thinking that all the carbon in coal 
exists m the fixed carbon jioition and that the 
volatile matter is exclusiA^ely hydrogen, in which 
case the C H ratio is a reasonable interpretation ; 
but, as Dr. Murray Stuart points out, there is a eon- 
sideiable eluantity of carbon in the Amlatile matter of 
a coal, and coals are knoAvn wheie the carbon ratio 
is 50, but AAfliere the percentage ratio of carbon to 
hydrogen is more than 90, in the same examjples. 

Cat Creeh and Deahl’s Basin Oilfields, 
Montana.— In a someAvbat unusually stereotyi>ed 
bulletin (No. 786B) of the United States Geological 
Smwey, Mr. Frank Reeves gives an account of tAA’o 
recently discoA^ered oilfields hi Montana. The area 
falls withm the Great Plains proAmce, though it 
possesses a diversified topograjihy, much of which is 
formed by the Lance formation (? Eocene), The 
prmcqial structural feature is that of the Cat Creek- 
DeviFs Basin uplift, a rectangular area of some 
2000 square miles, characterised by nimierous and 
pronounced domes along the margins. Of the two 
oilfields in the region, that of Cat Creek is commer¬ 
cially the more important, havmg a daily production 
of about 2800 barrels (1926) from 190 wells. Four 
distinct sands have been recognised in the field, the 
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Mosb}', First, Second, and Third sands, most of the 
oil being derived from the First and Second horizons, 
especially the former, the stratigraphical horizon of 
which IS the base of the Colorado Shale, bottom of the 
Upper Cretaceous. Mr. Reeves believes that the source 
of the oil IS the Colorado Shale, which, besides having 
the colour suggestive of abundant organic matter, 
has been proved by testing to contain free oil and 
pyrobitumens ; this formation is, incidentally, the 
most prolific oil-producmg horizon in the Rocky 
Mountain region. The Cat Creek oil is of mixed base, 
with a gravity varying from 47° to 50° Baume and 
containing little sulphur ; thus it is a remarkably 
light oil, some 6° lighter than the average Appalachian 
oil The author does not believe that such oil is 
due to natural fractionation of heavy oil through 
porous strata of the fuller’s earth t^’pe, as suggested 
m some cpiaiders, but attributes its high cjuahty to 
normal conditions, pointing out that only a slight 
modification of much of the Cietaceous oil of this 
region is necessary to produce a crude of the type 
met wuth at Cat Creek. 

The Spectka of ZmcoNiuM an-b Scandium.— 
Papers 548 and 549 of the United States Bureau of 
Standards are devoted to wave-length measurements 
in the arc and spark spectra of zircomum, and m the 
arc spectriun of scandium, by C. C Kiess and W. F. 
Meggers respectively. The scandium ammomum 
oxalate which was used was originally prepared and 
purified by Auer von Welsbach, and had at one 
time formed part of Prof. Eder’s collection. The 
zircomum metal, although of high chemical purity, 
showed considerable spectroscopic contamination, 
and amongst the foreign Imes there were a number 
due to the recently discovered element hafnium. 
700 scandium lines are listed between 2500 A.U. and 
8600 A.U., and about 1500 zirconium lines between 
2100 A.U, and 9300 A.U. Both arc spectra are 
sui3erposed on a system of bands. The latter have 
not been analysed, but it is stated that a very satis¬ 
factory analysis of the line spectra of scandium has 
been effected, wliieh will be published shortly. 

Electkometer Capacitances. —In the issue of 
the Physikalische Zeitsckrift for June 15, Dr. H. Witte 
gives an account of his measurements of the capacit¬ 
ances of a number of electrometers and their variation 
with the deflexion of the instrument The work was 
undertaken at the suggestion of Prof, Ludewig and 
was supported by a grant from the Helmholtz Asso¬ 
ciation. Two radio valve circuits of frequency 10® 
were magnetically coupled by a circuit contammg a 
telephone to a third similar valve circuit. Two of the 
valve circuits contained small adjustable capacitances, 
and the method of measurement consisted in inserting 
the electrometer in one valve circuit and either eoimt- 
ing the number of beats heard in the telephone or in 
adjusting one of the capacitances until the beats ceased. 
For a single filament electrometer with attracting 
plates, the positions of the plates made a change of 
4 per cent, m the capacitance, which was of the order 
1*5 cm. For a Wulf smgle filament electrometer 
without attracting plates, the deflexion of the fila¬ 
ment altered the capacitance of 2*1 cm. by about 
2 per cent. For a gold-leaf electroscope of the Elster 
and Geitel type, the capacitance, 8 cm., varied 6 per 
cent, with the deflexion. 

Limiting Volumes and Critical Isothebmals of 
Liquids. —^Although in most of the equations of state 
hitherto proposed the limiting volume of a liquid at 
infinitely high prepare, , has been assumed constant 
«id equal to the limiting volume at the absolute zero 
of temperature, this assumption does not seem to 
have wy theoretical ba^s. The Proceedings of the 

‘ , Ko, VoL. m] 


Physico-Maihematical Society of Japan for Feb. 1927 
contain a paper by Y. Tasiro in which values for 
for some organic liquids have been extrapolated from 
Bridgman’s well-known data, 'the calculated values 
of Vao tend to inciease as temperature decreases, but i 
since the method of extrapolation is of doubt!ul 
accuracy, it is not safe to draw any positive con¬ 
clusions as to the constancy of v^. On compatison 
with the corresponding calculated values of how¬ 
ever, it is qmte clear that the two quantities aio not 
equal, being much smaller than Vq From the 
values of the constant h of the Van de Waals 
equation has been obtained, and the values of 
t'jj, and b have been applied to the calculation o! the 
pressure-volume relationship of isopentane, using a 
modified equation of state The calculations agiee 
with the observed values of Young even up to high 
pressures. 

Diesel-Electric Locomotives —Expeiiments are 
bemg carried out by railway engineers m America 
and in several European countries on the use of 
Diesel engmes in connexion with traction. In the 
Bromn Boveri Review for July, details are given of a 
Diesel-electric locomotive of 400 horse-power which 
has been built for the Strade Ferrate del Mediterraneo 
(Italy). This railway has about 600 miles of tiack in 
the piovmces of Basilicata and Calabria, on which 
there are several long 6 per cent, inclines Experi¬ 
ments are also being made at the same time on special 
steam locomotives. It is specified that the loco¬ 
motives must be able to draw a tram weighing 110 
tons up a 6 per cent, incline at a speed of 27 miles 
per hour. The engine of the Diesel locomotive is 
rated at 440 brake horse-power, but it can develop 
500 B.H.P for short periods. The electric generator, 
which drives four ordinary traction motors moimted 
on the axles of the locomotive and two of the same 
type on the trailer, is directly connected to the Diesel ' 
engine by a rigid coupling, a special electrical system 
bemg used to minimise losses during the starting and 
stoppmg of the tram. Experiments carried out on 
this locomotive by the Swiss manufacturers show tliat 
the mean consmnption of naphtha per ton mile trailing 
load was about 0 068 pound. With steam service the 
fuel cost was practically twice as much. In the 
earlier experiments vibrations were pronounced owing 
to sudden variations in the load and owing to the 
machines being out of balance. The special balancing 
device now employed has notably diminished these 
vibrations. In special cases where no suitable electric 
supply IS available these locomotives should prove 
useful. 

Reduction of Mixed Oxides. —It has been stated 
(H. G. Wells, “The Outline of History”) that 
“ bronze is not only harder than copiier, but the 
mixture of tin and copper is more fusible and easier 
to reduce.” Thus it would appear that an oxide is 
actually reduced at a lower temperature when in 
presence of a second metallic oxide. This subject has 
been investigated by W. Rogers, using a mixture of 
zinc and copper oxides. The mixtures wore heated 
electrically to 300° in a glass tube through which a 
current of dry hydrogen was passing. The water 
formed in the reduction was collected in weighed 
tubes of calcium chloride. The data has been pub¬ 
lished in the Journal of the American Chemical Society 

for June, and it is obvious that all the zinc oxide in..._ 

the mixtures has been reduced. It is suggested that on 
fusing the oxides together, the presence of the second 
oxide prevents the units in the lattice structure of the 
other from arranging themselves in the normal way. 
This would cause the forces between the units in the 
structure to be altered and would result in a change 
in the reactivity of the oxides towards hydrogen, 
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Pelagic Nemerteans.^ 

power of progressing through the water by , no less than nine families. Further iiivestisations 
swimming has long been known in the nemer- and discoveries may perhaps lead to changes and 
teans ; thus Xardo mentions it in Cerebratuliis mar- . simplification, but in the meantime order is inaiii- 
ginatus.GcTube m. Meckelia aurayitiaca.De QiM3.tveiQ.ges ' tamed. The treatise eontams a description of the 
in Poha hemhix^ whilst more recently it has been ' pelagic nemerteans obtained (1) off the west coast of 
described m Ajnpliiporus pulcher, A. {Dre- j IMexico, Central and South America, and the Galapagos 

phanophorus) spectahilis^ De Quatref., Micrura fmca^ i Islands, (2) those from the eastern tropical Pacific, 
McI., and Tetrastemma dorsalis. Abild. But the i and (8) those from the XorthAVest Pacific Bxpedi- 
fii’st truly pelagic nemertean was only brought into , tion. 

notice by Prof. Moseley durmg the voyage of the , The collections were originally taken in hand by 
Challenger (1875). Xow, through the labours of ' the late Dr. Woodworth, but, on his death, the task 
Hubrecht, VernlL Craven and Heath, Brinkmami, fell to Mr. Coe After an introduction, in which the 
Joiibm, Gerarda Stiasny-Wijnhoff, and others, a long history of the pelagic group is outlmed, the author 
list of species from all the great oceans, except perhaps gives a general suiwey of their structme under the 
the Antarctic, demonstiates their wide distribution, ' head of moiphological peculiarities. He differs from 
though they are always thinly scattered, so that, as Gerarda Wijnhoff and Brinkmann m not reckoning the 
regards some, only one sex is known. Moreover, layers of the proboscis as if it were entirely evagmated, 
whilst the httoial nemerteans as a rale form two and he gives the anterior region nine layers, the most 
marked groups of the Eno]ila and the Anopla (the remarkable of which is the mam nerv^oiis layer with 
armed, with the mouth m front of the gangha, and | its numerous longitudinal trunks and reticulations, 
the unarmed, wuth the mouth behind the gangha). the whole forming a system far larger than the two 
the pelagic forms fall imder a section of the armed. ' origmal (antenof) neraes, and which misled the 
They aie further distinguished by their comparatively ' retuewer ui 1868® iu thinking it a reticulated non¬ 
short, flattened, and, m some, translucent bodies, the | nervous layer. Like Brinkmann, he does not allude 
walls of which are in marked contrast to the firmer : to the corpusculated flmd m the cavity of the sheath, 
tissues of the littoral forms, for the almost gelatinous nor is any light thrown on the function of this complex 
parenchyma is largely developed. Further, some ' organ He points out the importance in a pelagic 
possess a caudal fin, and a few, m adchtion, a lateral form of the dorso-ventral bundles of muscle which 
fin. The dorsal and the ventral longitudinal muscles , are interdiveidicular in position, and he agrees with 
with vertical bands are best developed. Eyes are often ! Brinkmann that the muscular tentacles in the males 
absent and sense organs few and peculiarly modified. 1 of certain forms may be of use in holdmg the females 
The typical proboscis and its sheath, with the arma- ' whilst the sperm-sacs shed their contents, though in 
ture of the former leamng to that m Drephanophorus, the littoral forms it is sufficient for the male to be 
is present, though no mention is made by either Prof, m the proximity of a spawning female to cause an 
Brinkmann or the present author of the remarkable immediate issue of a cloud of sperms. He describes 
coipusculated fluid m its sheath Moreover, the males the subcutaneous sense organs as differentiated parts 
of the pelagic group eariy^ their spermaries^ in the of the integument, and alludes to peeuhar organs in 
cephahe region with or without penes, whilst the connexion with the dorsal nerve in Neuronemertes 
females follow the httoral nemerteans in having the aurantiaca —^hinting that they may be phosphorescent 
ovaries arranged along the body—in this case interdigi- organs, but such is unproved. 

tatmg with the ahmentary c»ca Lastly, some males The contrast with the littoral forms in sense 
areprovided witha pairof muscular tentacles anteriorly, organs is striking, and yet it might have been expected 

The monograph of Mr. Wesley R. Coe has appeared that a free-swimming race was more m need of them, 
nine years later than that of Prof, Brinkmann,^ and l^Ir. Coe devotes much attention to the mmute 
thus has the advantage of that masterly treatise, the structure of the reproductive organs both in text and 
classification m which the author follows, namely, illustration. He concludes with remarks on their 
the order Holopnemertini of Hubrecht being divided food, habits, parasites, and enemies, and a detailed 
into the sub-orders Polystylifera and Monostylifera. description of the 47 species in the collections. The 
The former has two tribes, the Heptantia, mciudmg whole forms a notable and independent contribution 
the family Drephanophoridse, whilst the Pelagia has to our knowledge of the group in text, text-figures, 

1 The Pelagic Nemerteans By Wesley E. Coe. (Memoirs of and plates, and IS ahke creditable to the Museum and 
fcdie Museum of Comparative Zoology at Harvard College, Cambndge, the author. W. C. M 

^.S A.) VoL 49, pp 242-f 30 Plates. 1926 

s Vide Natuse, July 4, 1918, p. 353. ® Trans R. Soc. Edm., vol 25, pp 305-433 


Tribute to Prof. H. F. Osborn. 

T he seventieth birthday of Prof. Hemy Fairfield Osborn to be the guests of honour at a reception to 
Osborn, president of the American Museum of be given them on Sept, 29, on which occasion the 
Hatural History, was celebrated by the presentation balance of the birthday fimd raised by his friends, 
to him of a Queen Anne cup made by Thomas amounting in all to nearly seven thousand dollars, will 
FoUongham in 1711, and an illuminated book con- be presented to Prof. Osborn for his research work, 
taming an address of congratulation, with the signa- The congratulatory address in the album pr^ented 
tiires of his colleagues and friends all over the world to Prof. Osborn reads as follows : 

These signatures "were made on individual slips of On your seventieth birthday your colleagues and 

vellum and included nearly a thousand names. The friends jom to salute you, to congratulate you, and to 
design and decorations of the book were executed by express their delight m finding you radiant m health 
Mr.^Wilham E. Belanske. Owing to Prof. Osborn’s and spirit, joyously carrying on your hfe work, 
absence from the city on Aug. 8—^the date of his “We desire to thank you most heartily for your 
birthday—the Committee in charge of the celebration leadership in many fields. Drawing around you in 
waited upon him at Garrison on July 28 to make the the Amencaa Museum of Hatural History a staff of 
presentation. They also invited Prof, and Mrs. explorers and co-workers who me animated by your 
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spmt and who gladly enrol under j-om- baimer, you | 

liave penetrated to the uttermost parts of the eaiTii j 
and have brought its natural history treasures to the 
Museum To voiii imceasmg labours, as Cm-ator ot 
Pala^ontoiogv and as President, we ovre the series of 



Pig. 1 —The inscription on the ba-^e reads “ To Henry Fairfield 
CKborn, master builder, upon tlie occasion of his &e\entieth 
birthday, August 8,1927, from his triends ” 

unique exhibition halls at the Museum, where count¬ 
less visitor’s pass before an impressive panorama of 
extmct hie Thanks to your spnjiathetic under¬ 
standing, the school children of New York and their 
teachers enjoy all the educational and emaneijrative 
o|iportunities of the Museum's School Ser\uce. And 
in the near futuie the Museum will also display still 
other imposing evidences of your constructive genius 
when the Roosevelt Memorial Hall and the Akeley 
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African Hall take their places in the assemblage of 
buildings devoted to science and education. 

‘‘We desire also to express our admiration of the 
creative, tireless spirit which, during a life crowded 
with administrative work, has produced a senes of 
publications, covering many hundreds ot titles and 
ranging from biief articles in Natural History to the 
great monographs on the titanotheres and the 
proboscideans now^ in press 

“We congratulate you upon the many distinguished 
honours that the highest scientific tribunals of the 
world have awarded to you in recognition of your 
serwices to science We join the great company of 
your readers in acknowledging our indebtedness for 
such classic works as ‘ Prom the Greeks to Darwin,’ 

‘ The Origin and Evolution of Life,’ ‘ The Age of 
Mammals,’ and ‘ Men of the Old Stone Age ’ 

“Princeton University will not forget your services 
when in 1877 as co-leader with yom life-long friend 
Professor W B Scott, jmu led the first Princeton 
expedition to the fossil fields of Wyoming ; or when, 
after your return from your graduate studies at 
Cambridge University, you brought the Huxleyan 
gospel of comparative anatomy to youi pupils. 

“ Columbia University has reason to remember tlie 
great part you played in planning and guiding the 
Department of Zoology in its formative penod , nor 
will your old students, either of Princeton or of 
Columbia, ever forget what new worlds you opened 
to them and showed them how to enter 

“The New York Zoological Society owes to you 
thirty-one years of brilliant service as Chairman 
of the Executive Committee and later as its 
President. 

“From many XDarts of the world, therefoi*e, your 
friends unite to testify their appreciation of your 
services as a leader m biological science, in education, 
and in the highest ideals of citizenship. -‘I 

“ We congratulate you again upon this imicpie record-^ 
of service. We delight m the admiral)le spiiut of 
fairness, generosity, friendliness, and comradeship 
wdiicli you have shown, not only to your (colleagues 
but to the least of your assistants And we rejoice 
with your devoted wife an(3 your sons, daughters and 
many grandchildien, that this seventieth birtliday finds 
you with forces unimpaired, still jilannmg, still budding, 
under the inspiration of a clauntless ojitimism.” 


The Conservation of Forests. 


T^ORESTRY propaganda, by which is understood 
the endeavour to cultivate a forestry- ‘ sense ’ in 
the people, has been in force for some time in the 
United States of Ameiica. The unrestricted lumber¬ 
ing under which so large a proportion of the forests 
of the country have been ruthlessly destroyed by 
aze, saw, and lire, led to the introduction of a forest 
service and forestry societies. It became recognised, 
hotrever, that before any efficient protection of the 
remaining forest areas and the rehabilitation of 
portions of those destroyed could make any real 
progress, the people and the big lumbering companies 
wmuld have to be educated as to the real meamng 
and value of the forest to the community and the 
nation. Yarioiis steps have been taken during the 
last decade or two, but progress in the direction 
desired was admittedly slow Latterly this crusade 
been taken up with renewed vigour, and the 
rpetjbods employed are worthy, not necessarily of 
imitation, but at least of study and consideration; 
for prOpa^mda of a amilar kmd is urgently needed 
if the new woods now being created in Britain are 
to from: acts of negligence or worse at the 
ti’ of the community, entirely un- 


acquainted wdth the objects aimed at in bringing 
into being this form of national (as also privately 
ovmed) property. 

Two notes in the Daily Science News Bulletin 
issued by the Science Service of Washington, exemplify 
the type of propaganda m force in the United States. 
The language used is simple, technical terms being 
avoided, m order that the matter may be readily 
understood by the man-in-the-street. The fi.ist of 
the notes is entitled “ Forest Trees Wage Fierce 
Struggle for Existence.” A simple description of the 
forest is given, pointing out the different metliods of 
growth of a tree growing singly or in a crowded forest^ 
with examples of species which natmally grow m 
pure woods as against those appearing in mixture. 
The effect of the tree on the soil, and its demands 
and so forth, are simply treated of, the writer 
summansmg his note with the remark : “ A forest is 
a complete plant society m which the individuals 
compete m a straggle for existence, help each other 
by co-operatmg in keeping soil, moisture, and climatic 
conditions favourable to all, and are helped or 
hindered by thousands of subsidiary forms of life.” 

The second note, “ Conserve Trees by Selective 
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Felling,” lias not the same apphcation in Great i 
Britain. For some years the F'.S. forest officers have , 
been strivmg to educate the lumberers and to reduce j 
the damage and waste winch have resulted from the ; 
iuiiiberiiig of the forests m the past. Under these ■ 
practices most of the young growth, which is not of | 
size to be converted into limiber, has been recklessly | 
destroyed whilst extracting the logs; nioreovei, j 
large amounts of slash and refuse are left on the , 
areas which, being so inflammable, usually catch ! 
fire, the fire often spreading to and destrojnng ! 
neighbouring valuable forests. The loss m tins way, ' 
both m the United States and Canada, has been . 
enormous. The present note is designed to show, 
from actual proof on the ground, that it is possible > 
to lumber, ne. to cut in a forest mider a system of 
selective fellings by which the yoimger gi‘owth, or age 
classes, of the forest are left unharmed ; and that 
this method actually gives better fuianciai returns 
per acre, wlnlst subsequent fire danger is greatly 
reduced, smee little slash remains A fuidher ad¬ 
vantage of major importance is that additional : 
fellmgs will be possible on the area vrhen the young 
growth conserved has reached exploitable size. The ; 
figui'es and results attamed as given m this note ; 
merit the careful attention of the lumberer, not only ! 
m the United States but also m Canada. 


University and Educational Intelligence. 

Cambridge. —Dr. F. J W. Boughton, Trimty 
College, has been appointed lectiuer in ]physioiogy 
and Air. J. D Bernal, Emmanuel College, has been 
appomted lecturer in structural crystallogi'aphy m 
the department of mineralogy. 


Free fhs])lays of films illustrating life in the 
British Dominions and Colonies will be given fom* 
times daily on week days and once on Sundays at 
the Imperial Institute, South Kensington, during 
September The programme is as follows : Sept. 4-7, 
Australia, Kew Zealand, and Canada; Sept. 8-10, 
South Africa and Australia; Sept. 11-14, South 
Africa, East Africa, Mala^’a, West Indies, Fiji, 
Sept. 15-17, India, Gold Coast; Sept. 18-21, Kigeria, 
Paiestme; Sept. 22-24, Canada, British Guiana; 
Sept. 25-28, New Zealand , Sept. 29-Oct. 1, Canada 
and Australia. Teachers wislung to take organised 
parties of school children are advised to notify the 
Secretary, Imperial Institute, at least three days in 
advance of the proposed visit. 

Under a recent regulation, the Board of Research 
Studies at the Umversity of Cambridge now issues 
annually a volume of abstracts of the dissertations 
wluch have been approved for the research degrees 
(other than for the higher doctorates 'which are 
awarded on general pubhshed work at a later stage of 
a graduate’s career). Tins volume voli be useful as a 
guide to the ground covered by a piece of research 
where the complete work is only accessible in the 
University hbrary. The need for it does not arise 
when the work is published m the standard scientiflc 
or hterary periodicals, but the present pressure on the 
space of these journals makes it growingly difficult to 
pubhsh w^ork m fuli, and this siunmary of work may 
well fill a real gap. The summaries are arranged by 
faculties, and it may be of interest to note that the de¬ 
partments most largely represented are chemistry ten, 
physics and biochemistry six each, and botany five. 
On the literary side, history is the only faculty 'with a 
comparable output. Of the graduates, eight come from 
Caius and from Trinity, five from Emmanuel, 'wMle 
Corpus Cliristi, Jesus, King’s, Queens’ and Selw^m 
are all unrepresented. The research graduates are 
fairly evenly divided between graduates of Cambridge 
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and graduates of other universities. The steady 
development of the research degree work at Cambridge 
is of considerable interest and unportance. 

‘ Junior ’ colleges, offering the courses ordmarily 
taken during the first two years of the four-year 
college of liberal arts, are raxiidiy increasing m number 
m the United States, and are eausmg much attention 
to be focussed on the organisational relationship be- 
t'ween the secondary schools and the universities and 
degree-conferrmsf colleges This subject is dealt with 
in a closely reasoned and ilkmunating article con¬ 
tributed by Prof. Leonard V Koos of Minnesota to 
the May number of School Life, the official organ of 
the United States Bureau of Education. The mam 
purpose of the article, publication of which is spon¬ 
sored by the National Committee on Research in 
Secondary Education, is to show that present-day 
conditions point to the desirability of the integration 
of the junior college with the grades and 'work of 
educational units mmiediately below —of definitely 
mcoi-poratmg it, in fact, in the secondary school 
system. Prof Koos first exposes the fallacies of 
chief arguments which have been adduced for the 
separation of the public jiiiuor colleges from the 
grades of the ‘ high' school below, namely : the 
advantage in ‘selling' the jimior college to the 
commimity, encouragement of the development of 
‘ college life,’ and safeguarding the standard of work 
He next points out that experience with other two- 
year units, like the two-gra<le junior high school and 
the normal school, has been unsatisfactory. His 
main arguments are that a review of reorganisation 
of secondary and higher education during the past 
hundred years shows the essential sinularity of the 
purposes of education in high-sehool and junior- 
college years, and that their separation involves 
deplorable overlapping and waste of tune. 

The Carnegie Endo'ivment for International Peace 
has DKisions of (1) Intercom’se and Education, 
(2) International Law, and (3) Economics and History, 
The work of Division (1) during the year 1926 is 
described m a report, dated April 2, by its Director, 
Dr. Nicholas Mm-ray Butler, who is also president of 
the Endo-^mieiit and Gliairman of its executive 
committee. Of the total disbursements of the 
Drasion in the year, amounting to 363,663 dollars, 
the largest items were a gi*ant-m-aid for the library 
buildmg of the Lhuversity of Louvain (50,000 dollars), 
and the expenses of a trip to Eui'ope of American 
professors of international law and relations (63,312 
dollars). Among the many activities for the pro¬ 
motion of which the rest of the expenditure w^as 
incurred w^ere those of the International Relations 
Clubs, wliicii are now established in 116 educational 
institutions m the United States. The members 
are chiefly inidergraduates. The Di^dsion prepares 
for them fortnightly summaries of international 
events and snpphes them with books and pamphlets. 
A handbook describmg the work in detail is obtain¬ 
able from the office at 405 West 117th Street, New 
York. The Di\nsion is responsible for the publication 
of “ International Conciliation,” a series of bulletms, 
begim ill 1907, including texts of official treaties, 
articles by eminent statesmen, etc. The Centre 
Europ^en, maintained by the Division at a cost of 
20,000 dollars yearly, published in January the first 
mnnber of a quarterly, L'JSspnt International. Its 
Directeur-Adjoint has recently conferred with the 
British Institute of International Affairs with the 
view of co-operation on lines already found effective 
in connexion with the Lostitut des Hautes Etudes 
Internationales and the Deutsche Hochseliule fiir 
Pohtik, m winch a Ommegi© chair of international 
relations has been founded. 
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Calendar of Discovery and Invention. 

August 28 , 1789 .—The most magnificent ^ of 

iuliteentli - cell tiny telescopes, tlie areat forty-foot 
elector built by Uerscliel at Slough, was begun m 
7S5 and finished in 1789 It was built at the 
xpense of George III Herscliel gave a description 
'f It 111 the Philosophy cal Transactions in 1795 The 
h'st mirror was placed in the tube m February 1787 
ait was luisatisfactorv ^ the second was cast^ m 
’aiUiary 1788 but cracked, while the third and last 
ras ca&t a month later. On Oct. 24 of that year 
Jatiirn was observed with it, ’ but,'’ said Herscliel, 
‘not being satisfied, I continued to work upon it 
ill Aug. 27, 1789, when it was tried upon the fixed 
tars and I found it to give a pretty sharp image ” 
Then he contmiies, 'Alug. 28, 1789, Ha\diig brought 
he telescope to the parallel of Saturn, I discovered a 
ixth satellite of that planet , and also saw the spots 
ipon Saturn better than I had ever seen them before ; 
o that I may date the finishing of the 40-feet tele¬ 
cope from that time ” ' 

August 29 , 1864 .—From his spectroscopic examma- 
ion of the stars, Huggins turned to the examination 
the nebiilse, and on Aug 20, 1864, he applied his 
pectroRcope to a planetary nebula m the coiistella- 
lon Draco. It was then, to his surprise, that he saw 
i spectrum of bright lines, thus protnng that the 
lebiila was a mass of glowing gas. 

August 29 , 1799 .—^Among famous steam-engine 
patents is that of William Hurdoek dated Aug. 29, 
1799, for the D-shaped slide valve which in modified 
tonn IS the commonest tjpe of valve used m steam 
?ngmes to-day. It took the place of the four poppet 
calves of Watt, who afterwards wrote . “ IWien Mr. 
Murdock introduced the slide valve, I was very 
[iiuch against it, as I did not think it so good as the 
poppet valve, but I gave in from its simplicity.” 

August 30 , 1576 .—On tins date the foundation 
=^tone of the famous ITamborg, Tycho Brahe’s great 
observatory’ on the island of Hven, was laid. One of 
the most remarkable instruments employed was the 
mural c^uadrant with which the altitude of the 
celestial bodies could be observed with far gi*eater 
accuracy than hitherto. 

August 31 , 1857 .—^The first of the great Alpme 
tunnels, the Mont Cenis, was begiui on Aug. 31, 1857. 
Steam was originally used for drivmg the drilhng 
machines, but, tlirough Colladon, compressed air was 
utilised. The eiigmeers of this great undertaking 
were Grattoni, Grandis, and Sommeilier. The tunnel 
is 7| miles long and cost £2,600,000. On Sept, 13, 
1871, an experimental tram was run through it and 
the tunnel was inaugurated four days later. The 
other great Alpin© tunnels are the Simplon, the St. 
Gothard, the Ldtschburg, and the Arlberg. 

September 3 , 1832 .—From Oersted’s discovery came 
tliose of Ampere, Arago, Sturgeon, and Faraday, 
wMle immediately after the publication of Faraday’s 
work _ a group of inventors began to apply his dis¬ 
coveries. Among this group w’as H. Pixii, an uistru- 
ment maker of Paris, who produced a magneto 
mmhme m 1831, and on Sept. 3, 1832, completed a 
macMne mth a commutator, m which a permanent 
magnet wm revolved in front of a soft iron horse¬ 
shoe magnet with bobbins of insulated wure. 

September 3 , i 860 .—In the splendid collection of 
ih©t«>rologicM mstiiiments at the Science Museum, 
South ^ Kensington, are many interesting records, 
inciiiding the first Daily Weather JReport issued in 
Englmid. This is dated “London. September 3 , 
1860.” The particulars given are: Bar. : 30.13 in. 
Temp.: shade 58^. Wet bulb, 54 L Wind, W, 
Force of wind, 2. Cloud, 2. Sky blue. E. C. S. 
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Societies and Academies. 

P.1RIS. 

Academy of Sciences, July 18—G Bigourdan . 
The differential determination of time with high 
precision.—A Desgrez and J. Meunier The presence 
of lithium and stioiitium 111 the teeth and m humaii 
bones. Their chemical condition The existence of 
lithium and strontium as normal constituents of bones 
and teeth is definitely established. Lithium is prospit 
UvS phosphate and strontium as carbonate. Leon 
Guillet. The properties of pure almnimum. Alu- 
mmium eon taming 99 8 per cent, of the metal is now 
commercially obtainable. Details of its electrical 
mechanical constants are given. These do not diftci 
gieatly from those of the ordinary aluminium eon- 
tainmg 0 5—1 pei cent, of impurities. Louis Ravaz 
w’as elected coirespondent for the section of iiual 
economy in succession to the late A. Balland ^ 
Georges Bourguignon • Chronaxy of the muscles ot 
the leg of the rabbit. Comparison with the chronaxy 
of the leg muscles of man 111 the normal state and in 
lesions of the pyramidal bundle.—Eugene Slutsky . 
A limiting theorem relating to series of eventual 
cpiantities.—^Edm Lahaye . A new method of in¬ 
tegration of certain groups of differential equations.--- 
S. Stoilow • Contmued transformations and Picard’s 
theorem on integral fmictions —Ileii6 Lagrange : 
Certaui suites of polynomials. Krawtehouk i ihe 
poles of meromorph functions.—D. Riabouchinsky . 
Fluid movements round infinitely near solids.—Henri 
Memery : The siui and the atmosphere. In attempts 
to find a relation between variations of solar pheno¬ 
mena (sunspots) and temperature variations in 
western Europe, results are more likely to be 
obtamed by making comparisons each day ^^5' 

using annual averages —J Struik and Norbert 

Wiener* The relativist theory of quanta.—-H. L. 
Vanderlmden : The fine spectrum structure m the 
gravific field of the siiu.—H. Anthouard * Ihe con¬ 
ditions of discontinuity of disGiarge in gases Con¬ 
sidering the tube througli 'which the discharge pass(\s 
as a condenser, a formula is develo[)eil which lias been 
experimentally confirmed.—Max Morand . Iho dis¬ 
tribution of the electric field in the dark space. 

E. Delauney : The atomic character of some properties 
of the X-rays. Experiments wnth irradiated mixtures 
of barium chloride and strontium chloride show that 
the numbers obtained for the intensity of the 
fluorescence do not follow the additive law ; the 
mtensity of fluorescence increases much less rapidly 
than the proportion of barium chloride —Tsi Ze 
Changes in the optical properties of quartz under the 
influence of the electric field.—Paul SoleiUet; The 
mfluene© of the magnetic field on the polarisation of 
the resonance radiation of cadmium —Oh. Bouhet: 
The elliptical iiolarisation produced by reflection at 
the surface of liquids —^A. Andant and E Rousseau * 
The resonance power of some metallic salts irradiated 
by filtered light from a mercury arc The phenomenon 
of resonance m the presence of a manganese salt 
described m a previous communication, is not an 
isolated experimental fact. The same phenomena are 
found in the presence of salts of magnesium, sodium, 
potassium, and uranium —Bonet-Maury: The 
vaporisation of polonium Experimental results 
obtamed by the method described m an earlier 
communication.—M. Wilmet *. A method for the 
rapid estimation of hydrogen phosphide in a 
gas mixture. The gas is allowed to react with a 
solution of mercuric chloride and the hydrochloric 
acid produced determined volumetrically.—V. Auger 
and C. Eidiiier ; A compound intermediate between 
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vanarliiini sulphate X 2^5 • and vanadyl sulphate ; 

■<»^\0]S04.— X"' K. Ipatieff and B X Dolgof. The j 
lydrogenation of tetraplienylmethane and^^-oxtdetra- | 
/piienylmetliane under pressure. With hydrogen under j 
80—100 atmospheres pressure and at 275"—285“ C., j 
tetraplienylmethane gives cyclohexane and trieyclo- 
hexylmethane p-oxtnetraphenyhne thane imder 
similar conditions gives cycloliexaiiol, dicyelohexyi- 
iiietliaiie and some tricyciohexylmethaiie —^Jacques 
de Lapparent. The texture ot bauxites and their 
^origin.—G Dubar: The metamorphic strata of 
Betcliat I Allege).—F. Dienert ; The influence of the 
soil on^tlie cooling of traters—E. Blanchard and J. 
Chaussin : The antagonism between chlorides used in 
large quantities^ and sulphates on the couise of the 
development of wheat and oats.—J. Pien • The 
influence of calcimn cyanamide on the reaction of 
the soil. CVlcimn cyanamide causes an increased 
alkalinity of soil for live to ten days : later, there is 
a slight reduction, but the final result is a clear 
variation of the pH of the soil towards alkalimty.— 
Til. Bieler-Chatelan: Chestnuts, ferns, and brooms. 
In spite of their preference for soils containing little 
or no chalk, the chestnut, fern, and Spanish broom 
may flourish in ])laces wiieie calcium carbonate 
renders the soil distinctly alkaline —P. Petit and 
Richard * The saccharification of the dextrms.— 
Chailes Perez . A protehan parasitism of Xectonema. 
—F. d Herelle and E. Peyre : Contiibution to the 
study of experimental tumours,—Daniel Chevner and 
Max Salles : The sterilisation of potable waters by 
electrolysis. The apparatus proposed consists of a 
metal tube forming the cathode with a fine platinum 
wire, placed along the axis of the tube, as anode. 
The voltage used is 110 to 120 volts.—Roger Douris 
and Charles Mondam : The differentiation of patho¬ 
logical sera by means of their dehydi'ation figures. 

Cape Town. 

Royal Society of South Africa, Jime 15.— B. F. J. 
Schonland: The exchange of electricity between 
thimderstorms and the groimd. Measurements were 
made in the summer of 1927 at Somerset East to 
determine the nature and magmtude of the exchange 
of electricity between thunderclouds and the earth. 
Seventeen active storms have been observed to pass 
over the station, aU of which produced strong negative 
fields below them. Taking the average amount of 
electricity discharged in a flash to earth and the 
average interval between such flashes as 20 coulombs 
and 120 sec. respectively, the effect is equivalent to 
a current of 0T7 amp. The efiect of point discharge 
was estimated by setting up a typical tliorn-tre© 
{Acacia Kaffra) on sulphur msuJators and deter¬ 
mining the average value of the current leaving the 
tree when the thundercloud was overhead. This 
amomited to 0-9 micro-amperes, averaged over an 
area of 50 scp km. beneath the cloud. The total 
number of such trees m this area was estimated at 
2 ‘Ox 10 ®, so that the upward discharge of electricity 
from them would amount to 1 *8 amp The eflect of 
the charge carried down by rain was negligible in 
comparison with that due to the flash and point 
discharges. The net result is a current of about 
2 amp. between the bases of the clouds and the ground 
in such a direction as to give a negative charge to the 
earth.—J, H. Power : On the herpetological fauna 
of the Lobatsi-Luiokana area. 

Geneva. 

Society of Physics and Natural History, July 7.—^R. 
Chodat and F. Mayer : The production of carotm© in 
pure culture of green algse. It is possible to vary at will 

ISTo. 3017, VoL, 120] 


the quantity of earotme produced by algae m a nutritive 
medium of glycogen to which suitable proportions of 
calcium mtrate are added Maxiinum production 
occurs in a medium poor 111 as&imilable nitrogen.— 
R. Wavre . Remarks on the stratifieatioii of the 
planets. The author deinoiistrates the following 
j proposition : if the density c- (x, y, z) admits of first 
1 and second partial derivatives throughout the mass, 
j the angular veloeitj" and external surface being given, 
j if a stratification exists with relative equilibrium 
j without absolute rest, tins stratification is iiniqiie.— 
Pierre Dine : General movements of rotation of the 
1 heterogeneous fimd mass and geodesy. The author 
I proves the foliowmg fimdamental propositions • wliat- 
I ever may be the law of flatteiimg of surfaces vuth 
! density constant, there exists an angular velocity of 
! rotation, definite at each point of the mass and 
i capable of maintaining its molecules 111 a state of 
uniform and permanent rotation. This angular 
velocity decreases constantly from the centre to the 
surface and from the pole to the equator, except 
perhaps in two extreme cases, one of %diich includes 
the particular case of Clairaut. In a heterogenous 
fluid in rotation, stratified in homothetic ellipsoidal 
layers according to Roche’s law of densities, the square 
of the angular velocity of a molecule is a rational 
algebraic function of the co-ordinates of this molecule. 
—R Cherbuliez and G de Mandrot * A new method 
of splitting up proteids. The proteid materials 
dissolve on heating (150^-20Ck C.) with acid amides. 
Acetamide extracts from casein, with a ;!vT.eid of nearly 
100 per cent., a substance of the same percentage 
composition m carbon, hydrogen, and nitrogen, but 
possessing very different physical and chemical 
properties. The question arises as to whether there 
is a simple depolymerisation.—^W. X. Schopfer: 
Researches on the influence of the nutritive medium 
on the formation of the zygotes in the heterothalhc 
Mueorineae. The study of Miicar hiemahs shows that 
in a sugar (maltose) nitrogen medimn there exists, 
for the formation of zygotes, an optimum concentra¬ 
tion characterised by a high proportion of sugar,— 
M. Gysin and C. Couchet: Remarks on the methods 
of analysis of platinum minerals. The authors have 
submitted to a very detailed control Thuringer’s 
method and that used in refineries. Xeither method 
gives a complete separation of iridium.—^A. Naville : 
Fertilisation and the chromosome cycle of Ghloromyxum 
Leydigi. Studying the evolutive cycle of CMoro- 
myxum Leydigi, the author shows that in this species 
there should be two successive fertilisations, one 
isogamous after the formation of the spore, the other 
anisogamous before the formation of the sjiores This 
hjqDothesis reconciles the two theories concerning the 
fertilisation of the Myxosporidieas and possesses the 
I advantage of explaining all the figures of Iveysselitz. 


Official Publications Received, 

British. 

Df-partment of Scientific and rndastnal Rescarcli Report of the 
Food Invebtigation Boaul for the Years 1923, 192d Pp vi+SO-i-2 
plates (London . H.M. Stationery Office.) 2s Oti net 
Proceedings of the Cambridge Philosophical Society VoL 23, Part 
7^ July Pp. 75a*S44 (Cambridge At the University Press ) 5f net 
Mines Department. Fitth Annual Report of the Safety m Mines 
Research Board, including a Report of Matters dealt with by the Health 
Advisory Committee, 192(5, Pp 55 (London . H M. Stationery Ofiice ) 
9tL net. 

Ordnance vSurvey. Report on the Es^ienmental Revision of the 1/2500 
Ordnance Survey Plans with the Aid of Photographs taken from the 
Air, Pp It (London H M. Stationerj^ Office) 4dl.net 
A List of Official Chemical Appomtoxents, compiled by direction of 
the Council of the Institute of Ohemistiy and under the Supervision 
of the Publications Committee by the Registrar of tlie Institute. Sixth 
edition, revised and enlarged. Pp 835 (London: Institute of 
Chemistry.) 
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Min^stiy of AoT.cdItr.ie ard Fisheiies. Intelligence Department 
Report on'the Vork uf the Intelligence Department of the Ministry 
for the Year-, 1924-26 Pp 86 (London H M Stationery Oflice ) 
2 i- 6 t! net. , t, i, 

The Qiiait^rly Journal ot the Geological Society \ol S3, Part 2 
Xo 330, July l'‘th Pp xlix*cxi+195 34.3 (London Longmans, Green 
and Co. Ltd) 6'^- 

POBEIGX 


Agriciiitnra^ E\periment Station, Michigan State College of Agriculture 
and Applied Science Circular Bulletin No 104 • Clothes-Moths and 
Caipet-Beeiles. By Eugenja McDaniel. Pp 20 Special Bulletin 
No 163 Fuipsfc Piantinu m Michigan. By Alfred K Chittenden 
Pp 24 Technical Bulletin No 7‘'» Tests for Incipient Putrefaction 
ot3ipat By Ralph H Wfe\ei Pp 28 (East Lansing, Mich ) 
Teclimcai and Soientitic Supplement to the Record No. 2 Report 
on Cotton-, from Siam By Sir George Watt Pp 6 (Bangkok 
Ministry ot O cmmeree and Comnrmieations ) 5U satangs 

Meddelelser fia Konimi'.sionen for Ha'^mndersogelser Sene Fiskeri, 
Bind b Nr 3 A Bottom Sampler for Hard Bottom, hj Martin 
Knuiisen, Nr 4 Prelnnmary Experiments ^vith Knudsen’s Bottom 
Sampler tor JETuid Bf^ttora, by A G. Johansen Pp 4-fo Nr 5 
Qaantitatu.e Ini; esti^-ations of the 0-Gioiip and I-Group of the Plaice, 
Turbot, Bull and Sole m the Skagerrak, Kattegat and Belt Sea By 
Anton Fr Bnmn Pp 30 (K 0 benlmn*G A Reitzels Forlag) 
SKTiftei udgi\ne at Koinmissionen for Danmarks Fiskeri- og Havuii- 
dersogelser No 10 Om Hiimmoieri og Hunimertibkfriet i de Danske 
Fanande Af Bnk M Poulsen Pp 42. (Kobenhavn; C A Reitzels 
Forlag ) 

Benchte der Natiirfurhclienden Gesellschaft zu Freiburg i Br Heiaus- 
gegeben von Pi of. Dr. J L Wilser. Slebenundz^\anzlg'^ter Band, 
Zvteites Heft. Pp 47+20+4+5+8+08 (Freiburg i Br Speyer und 
Kaerner) 


Diary of Societies. 

CONGRESSES. 

Adgi ST 27-September I 

International Congress of Orientalists (at Oxford) In following 
sections . Geneial (including Anthropology, Ethnogiaphy, Prehistoric 
Arclueology, Comparatn e Mythology, and Folklore), Assynology and 
cognate sub.iects, Egjpt and Africa, Central and Northern Asia, the 
Far East, India and Iran, including tlie Indo Einopean Languages 
of Asia the Old Testament, the Language, Literature, etc , ot Islam, 
and Oriental Art 

August 29-SEPTnMBER 3 

International Commission ior the Exploration up the Upper Air 
(at Leipzig) 

August 31-Seftember 3. 


Mauderli, President), Mathematics (Prof F Gonsetli, President);, 
Pharmacy (J Lang, President), Geology (Prof A Jeannet, President), 
Mineralogy and Petrography (Prof M Rhemhard, President), 
Palieontology (Di A. Tobler, Piesident), Zoology and Entomology 
(Prof A Reichenspeiger, President), General Botany (Prof E 
Wilczek, Piesident); Systematic Botany and Plant Geography, 
Anthropology and Ethnology (Prof. R Zeller, President), History;^ 
of Science and Medicine (Prof G Senn, Piesident) —Presidential 
Address by Dr F Sarasm.—Lectures on, respectively, The Causes 
and Factors of Moiphogenesis, by Prof A. Brachet, Recent Work 
and Views m Astronomy, by Prof L Courvoisier, The Urals from 
the Point of View of Geophysics, Geology, and Mining, by Prof L. 
Diiparc ; Paracelsus in Relation to Modem Thought, by Pi of H. B. 
Sigerist. 

September 3-10 

International Union op Geodesy and Geophysics (at Prague) 

Empire Mining and Metallurgical Congress 

If ifunperj Meettui/, Septenibey 3 —G B Cole The Development of Gold 
Mining m Canada—W A Qmnce Methods of Eliminating Barren 
Rock from Ore at the Sub-Nigel Mine—C R Da\is, J L Willey, and. 

S. E T Ewing Notes on the Operation of the Reduction Plant at 
West Springs, Ltd —E J Laschmgei A New Foimof Air Meter and 
the Measurement of Compressed Air 
Vancouier Meeting, Sepieniher li —C P Browning Canadian Copper and 
its Production —F J Alcock and T W Bmgay Lead and Zinc m 
Canada —C. J N Jourdan A Biief Review of the Principal Base 
Metal and Base Mineral Resources of the Union of South Africa —R 
Craib Dewatering the Lower Levels ot the Simmei and Jack Minev^ 
Ltd —W S Robinson Manufacture of Sulphuric Acid by the Contact 
Process From Zinc Blende Roaster Gases 
Edmonton Meeting, September 20 —R Strachan, W J Dick, and R J 
Lee The Coal Industry in Western Canada — J Ness Petroleum m 
Canada —A Docquier, L Bataille, and R Beetlestone A Combina¬ 
tion of the Baum, the Draper, and the Froth Flotation Systems as 
applied to the Washing of Coal at the Lmsi Mine of the Kailan Mining 
Administration, North China —A B Cameron . Impact Resistance of 
Steel at Low Temperatures 

Quebec Meetings, Sep>tembei 5 and 26 —J G Ross Asbestos Mining and 
Milling—A W Nash Possible Auxiliaiy Sources of Inqiiid luel — 

A Job : The Sinking and Equipment of the Ventilation Shaft of the 
Government Gold-Mining Areas—G W. Sharp The Tipping and 
Guiding of Vertical Skips —P. M Neivliall and L. Pryce . Improve¬ 
ments m Drilling Efficiency with Jack-Hammers 
Sydney Meetings, SeptemJyer 9 and 10 —F. W Gray Mining Coal Under 
the Sea in Nova Scotia.—Sir Robert Hadheld . The Metal Manganese 
and Its Properties also, the Production of Fmo-Manganese and its 
History —Raw Materials for the Iron and Steel Industry in India — 

B Yaneske The Manufacture of Steel in India, by the Duplex 
Process. 

SLUTEMlirR 4-0 ■—«* 

Internationa L CoNaRE.ss of Zoology (at Budapest) 


World Population Conference (at Geneva) 

August S1-Septe.mber 7 

British Association for the Advancement of Science (at Leeds). 

Amju^t 31, at 8 30 p m.—S ir Arthur Keith Darwin’s Theory 
of Man’s Descent as it stands To-day (Presidential Address). 

TJiut'iiihiy, t-^epkiiibey 1, at 10 a m.— Addresses by Sectional Presidents: 
B (Chemistry) —Dr N V Sidgwick * Co-ordination Compounds —D 
(Zoology) —Dr. G P. Bidder The Ancient History of Sponges and 
Animals —E (Geography) —Dr. B N Eudmose Brown Piohlems of 
Polar Geogiaphy.—G (Engineering).—Sir J B Hencleison * Invention. 
—K (Botany) —Prof. F E. Fritscn: Some Aspects of the Present-day 
Investigation of Protophyta. 

At 11 A.M —F (Economies) —Prof. D H Maegregor Rationalisa¬ 
tion of Industry.—M (Agriculture).—C G T. Morison: Agncultuie 
and National Education. 

At 2 F 3f.—Conference of Delegates of Corresponding Societies 
At 2 80 p.M —Discussion (Sections J. L) : The Psychology of Special 
Scholastic Disabilities. 

Fpidmj, September 2, at 10 a.m. —Addresses by Sectional Presidents • A 
(Mathematical and Physical Sciences) —Prof, E T. Whittaker : The 
Outstanding Problems of Relativity —H (Anthropology).—Prof. F. G. 
Paisotts: The Englishman of the Future.—I (Physiology),—Dr. C. G. 
Douglas: The Development of Human Physiology —Discussion 
(Section G); CoaL—Discussion (Sections JL M)* The Control of Plant 
Diseases. 

At 11.30 A.M —Address by the President of Section L (Education), 
Her GrMe The Duchess of Atholl The Broadening of the Outlook in 

Education. 

At 8.30 F M —Bvemng Discourse by Prof. R. A. Millikan : Cosmic 
Rhys. 

MoMag, September 5, at 10 a.m.— Addresses by Sectional Presidents; C 
(Geology).—Dr. H. H. Thomas : Centres of Tertiary Volcanic Activity 
in BritMn,—J (Psychology).-Dr. W. Brown. Mental Unity and 
Mental Dissociation,.—Discussion (Sections A. B): The Structaire and 
Formation of CoHoMal Particles.—Discussion (Section G). Lubneation 
At $.30 F-M.—Evening Discourse by Dr. P. A. E. Grew. The Germ- 
plasm «id sta ArehitoBtara 

SgiltfiBher 6, a,t 10 A.M.—Discussion (Sections O. K, and Cosmical 
Kiysics DepArtment of Section A): Climates of the Past-—Discussion 
0«lioiis f , J) : Innate Charactensties and Social Differences. 

At s F-M,---Confereno« of Dele^atea of Corresponding Sometiea. 
$^te»Eer 7, at IS noon,—'C cmcladH^ General Meeting. 


Septembbb 1-4. 



SrPlT.MBKR G-9. 

Institute of Metals (Autumn Meeting) (at Deiby) 

2'uesdini, Sepfembtr h, at 8 p.m —Dr. L AitchiHon . Nun-Fen oils Sletals 
in Modern Tr ansjjort (Lecture). 

IVednesday, Septeinht 7, at 10 a m —Reading ot Papers sidecied ttom* 
Thursdaif, September 8, at 10 a m —Rtadmg of Papers selected Iroiu*’ 
Fiiday, Septimbei 9 -All-day Excursion. 

^ W. T. Cook and W R D Jones The Copper Magnesium Alloys 
Partll —W Hume-Rotliery: Reseaichos on Intennetallic Compounds 
VI The Reaction between Bohd Magnesium and Liquid Tin.—K. L. 
Meissner Age-Hardening Tests with Elektron Alloys —A. R 
Raper • The Equilibrium Diagiani of Copper-Tin Alloys containing 
from 10 to 25 per cent of Tin —C S Smith Note on Cathodic Dis- 
integiation as a Method of etching Specimens for Metallography — 
H. Sutton and A J Sidery The Proteciion of Aluminium and its 
Alloys against Corrosion —H Sutton and J W W. Willstrop The 
Nature of the Film produced by Anodic Oxidation of Aluminium —Dr. 
C. J Smithells, W, R Pitkin, and J W Avery Gram Growth m 
Compressed Metal Powder —Mane L V Gayler The Undercooling of 
Some Aluminium Alloys —A G C Gwyer and H, W. L. Phillips. 
The Constitution of Alloys of Aluminium with Silicon and Iron —F 
Hargreaves: Effect of Work and Annealing on the Lead-Tm Eutectic. 
—W Hume-Rotheiy and S W. Rowell • The System Magnesium- 
Cadmium.—G. H. M. Jenkins The Constitution and Physical 
Properties of Some of the Alloys of CopptT, Zinc, and Cadmium. ^ 

September 11-17 

International Congress of Physics in Commemoration of the 
Centenary of Volta (at Como). 

September 11-18 

International Congress of Genetics (at Berlin) In three sections : 
General Genetics and Cytology, Heredity m Man and Eugenics, 
Animal and Plant Breeding. 

September 12-14. 

International Society of Leather Trades’ Chemists (Bi-Annual 
Conference) (in London). 

September 1S-October 3 

International Congress of Theoretical and Applied Limnology (at 
Rome) In four sections • Physics and Chemistry, Geology and Hydro¬ 
graphy, Biology, and Applied Limnology 

September 20-22. 

Iron and Steel Institute (Autumn Meeting) (ut Glasgow). 
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Man and his Ancestry. 


S IXTY-NESi'E years ago, at the British Associa¬ 
tion assembled in Leeds, Sir Richard Owen, 
the first anatomist of ins age, poured scorn on the 
theory of man’s descent from an anthropoid stock, 
a theory w^hich the president of to-day, another 
distinguished anatomist, regards as unshakable. 
Smee the publication of “ The Descent of Man ” in 
1871, we have come to know more than a httle of 
the precursors of Homo sapiens^ and this direct 
evidence of anthropoid ancestry has been corrobor¬ 
ated on many sides. Thus the blood of man and 
that of the great anthropoid apes gives almost the 
same reaction ; in the anthropoid brain are to be 
recognised all those parts which have been magnified 
in man , we find the same vestigial structures or 
* evolutionary post-marks ’ in apes and in our¬ 
selves , the embryos of the two stocks develop 
along the same main path ; the anthropoid mother 
fondles, nurses, and suckles her young in the human 
manner. The fundamentals of Darwin’s outlme 
of man’s history remain unshaken.” 

With his characteristic frankness, Sir Arthur 
Keith admitted, in his carefully restrained and 
vividly phrased address, that we have to correct 
some of the early blunders. Thus man’s descent has 
not been in a straight line , one offshoot has given 
rise to another after a fashion that might be com¬ 
pared to a cymose inflorescence. “It is among 
a welter of extinct fossil forms which strew the 
ancient world that we have to trace the zigzag line 
of man’s descent.” We no longer expect to find an 
orderly file of extinct stages in which every part 
of the body becomes, as we advance, a little less 
ape-like, a little more man-like. Por we know that 
this en bloc orderly advance is not usually disclosed 
in evolutionary series. While one part of the body 
moves forward, another often lags behind. 

The distinctiveness of man, even of tentative 
men, Hominids before Homo, is in his big brain. 
Is there any light on the conditions of this advance ? 
Being, as became a president, in a cautious mood. 
Sir Arthur Keith declared that there is not as yet 
any explanation to offer, yet he proclaimed with no 
uncertam voice thatMan has reached his present 
state by the action and reaction of biological forces 
which have been and are ever at work within his 
body and brain ” Much depends on what is meant 
by biological forces,” and we wish to linger over 
the crucial question : How did man get his big 
‘ brain ? 

Sir Arthur referred to Sir Ray Lankester’s 
observation that an increase in the size of the brain 
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occurred not in the ancestors of man alone, but in 
diverse branches of the mammalian stock in the 
Mocene period. Was there at that time some en¬ 
vironmental stimulus promptmg cerebral advance, 
or was it the outcome of an age-long evolutionary 
trend in the course of which brains had largely 
superseded brawn ? Also, is there not some elucida¬ 
tion in Prof. Elliot Smith’s view, supported by an 
eloquent series of brams, from tree-shrew to ape, 
that the arboreal habit put a premium on variations 
in the direction of an increased neopallium, with 
special enlargement of particular areas, such as 
those concerned mth visuahsuig and manipulating, 
with a corresponding decrease of others, notably 
the olfactory centre ^ When, also, the uplift of the 
Himalayas and the shrinkage of forests brought 
the precursors of man back to solid earth, enriched 
by an arboreal apprenticeship, would there not be 
many a reason why variations in the direction of 
better brains should be fostered ? For these 
tentative men would find themselves in a new 
environment, with new competitors, and therefore 
with increased need for standing by one another in 
little troops. But the beginnmg of society served 
as a shield over variations which had much less 
chance under an each-for-himseK regime, and over 
helpless stages of early infancy and old age, the 
former ensuring a better future through education, 
and the latter a conservation of traditional wisdom. 

Would it not be m these groups of families 
that the transition was made from w’ords to 
language, that is to say, to the expression of 
simple Judgments by means of socially significant 
imitated sounds. As these auditory symbols were 
added to visual ones, an incalculable addition was 
made to the capacity for ideation. Thinking 
became much easier with words as counters. So 
gradually the meshes of the selective sieve were 
altpcred to favour variations in cerebral capacity. 
Thafi the origin of these variations remains obscure 
is trpe onou^, but that is not a particular puzzle 
affwting the aecent of man ; it applies to all 
emergences of the distinctively new. The frequency 
of cerebral variability in man is obvious in almost 
every family ; the problem of the origin of varia- 
, Horn is relevant throughout the whole of animate 
/'Hatnre., 

As animals become cleverer, it is increasingly 
pmiHe for them to have smaller families ; other 
V ,^uaV an economy in reproduction has 

,,„6tryival yalne- But the reduction of the number 
posrible by quickened wite and 
favoum family' life and 
enfe' which' is, sOleciiv©, towards 
/iMi ' i'- n ' r 


variations m the luie of affection, kin-sympathy, 
and conversation. All these evolutionary processes 
of the subtler type work round in virtuous circles. 
Again, we cannot but inquire, on a more physio¬ 
logical level, w^hether there w^as not much shrewd¬ 
ness in the old suggestion of Robert Chambers, that 
prolonged gestation was a factor in evolution If 
the conditions of life, such as sociahty or seclusion, 
as in elephants and Peripatus respectively, allow 
of prolonged gestation, there is obviously an 
opportunity for the offspring being born at a 
relatively advanced stage, able very soon to fend 
for itself if need be. One may contrast the new¬ 
born foal wuth the new^-born kangaroo This 
shunting back of the developing period into the 
antenatal arc of the life-curve allows of a safe and 
sequestered differentiation of the nervous system 
without very much being asked of it, allowss of a 
suppression of much of the repertory of instinctive 
capacities, so necessary when the creature is born 
at a less fiinished stage, and allow^s of the more 
successful development of plastic intelligence. 

The prolonged infancy, so characteristic of 
Primates, would operate like the prolonged gesta¬ 
tion in allowing a longer period for brain develop¬ 
ment before responsibilities intrude. Even if the 
number of cerebral neurons does not increase aft6V 
birth, there arc ramifications and linkages to be 
established The prolonged infancy, increasingly 
ensured by the incipient sociality with its division 
of labour, would react on the parents and help to 
form a sieve that favoured the wiser and kindlier 
variants. There is much truth m Rousseau’s 
saying : Man did not make society , society made 
man. 

These are some of the suggestions that might be 
made towards an elucidation of the problem of 
man’s big brain If we may argue from Pithec¬ 
anthropus, with his small and simple brain, the 
advance was not initial, but after a footing in the 
struggle for existence became surer. It may of 
course be said that variations in the regulative 
system —in hormone production in particular— 
stimulated brain development, and were associated 
with temporal variations in the relative length of 
the antenatal and infantile arcs in the trajectory of 
hfe; and Sir Arthur evidently looks to hormone- 
keys to open looks to which they have not yet been 
fitted by the evolutionist ' But our suggestion is 
that more must be made of the psychical and social 
factors in man’s emergence. 

: What seems to us most distinctive in Sir Artl^ur 

! .Kmfih’s position is his suggestion that raoiai 
©voluticm become more intelligible when M 'W 
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seen in the light of individual development. It 
IS traditional to consider ontogeny m the light 
of phylogeny, and that illumination cannot be 
dispensed vith , but there has not been adequate 
consideration of phylogeny in the light of ontogeny. 

When we have discovered the machmery of 
development and of growth we shall also know the 
machinery of evolution, for they are the same.” 
Slight changes in developmental rate and rh;ii:hm, 
slight oscillations in the co-ordmatmg and regulat¬ 
ing influences, shght relaxations and tightenmgs 
of hormonic control, and the developing organism 
is altered, as we know, both for good and ill. We 
understand Sir Arthur to suggest that these 
developmental variations have furnished the raw 
material wiiieh the processes of selection have 
sifted 

There we must walk wanly. Is it not the case 
that variations often appear in embryos before 
there is any differentiation of endoerinal glands, j 
and in many organisms w’here hormones are | 
experimentally unknown ? ]\Ioreover, all the ; 
wnbbhngs in developmental regulation, whether 
hormonic or otherwise, have themselves to be ac¬ 
counted for If they are environmentally induced, 
will it not imply postulating the hereditary trans¬ 
mission of acquii’ed modifications, or a remarkable 
persistence of the same environmental influence 
during the ages in which a particular trend of 
evolution—such as the differentiation of the 
neopallium—has been in progress ? 

It may be suggested that a deeply saturating 
environmental influence, climatic for example, may 
affect the germ cells along with the body in such 
a way that the regulative system is perturbed. 
But unless we can define these environmental 
influences, w^e are almost back to Darwin's con- 
fes‘"‘in of Ignorance, unless, indeed, w’e are led to 
an 'fflmost providential view’ of w’hat has been 
called ‘ the fitness of the environment.’ 

It cannot be doubted that a deepened knowdedge 
of development—especially through experimental 
embryology—^will throw’ hght on evolution, but it 
is going a long w^ay to say that their problems are 
the same The germ cell starts with a repertory 
of initiatives, including not only factors but also 
regulations of these, and this repertory presupposes 
evolution. Again, if an individual embryo suffers 
some regulative perturbation in a non-fatal degree, 
it can within limits effect automatic adjustments, 
but this is very different from the active way in 
which many an organism plays its hereditaiy cards 
in relation to alterable circumstances. There is 
more than machinery when a higher animal shares 


m its own evolution, even sometimes selectmg its 
environment In the evolution of the higher 
animals at least, the |}ersonaiity of the creature 
counts . and though the personality may doubtless 
be infiueneed by the hormones, this does not alter 
the fact that the organism plays its owm game for 
better or w’orse. This is w’hat Prof. James Ward 
W’as drivmg at in his emphasis on wdiat he called 
I " subjective selection ’ 

Sixty-nine years ago Sir Richard Ow’en told Ms 
Leed.s audience that mankind required an altogether 
separate order in the animal kingdom, but what 
Sir Arthur Keith follow’ed Darwin in emphasismg 
was man's solidarity with the rest of creation. Few’, 

I we think, will read the j>residential address of 1927 
—dignified, responsible, and pithy—without ad¬ 
mitting the convincingness of the evidence that 
“Man began his career as a humble primate animal ” 
There is danger perhaps lest w’e underestimate the 
magmtude of this liard-w*on conclusion and its 
mysteriousness For w’e must think not only of man 
primitive and tentative, but also of man as minister 
and interpreter of Nature, man as poet and painter, 
discoverer and samt. We must estimate every¬ 
thing by its best, and then wiiat a piece of work is 
a man 1 

Using the w^ord emergence does not solve any 
problem, but it expresses a mode of becommg that 
has often occurred. A combination of two gases, 
oxygen and hydrogen, results in the production of 
w^ater wdth entirely novel and in some measure 
unpredictable properties : so there has been in 
organic evolution a repeated origin of new types, 
now an insect and agam a bird—^resultants that 
seem too big for their components. Lloyd Morgan 
uses the w’ord ' emergence ’ to emphasise the 
difference between an additive resultant and an 
outcome that is a new synthesis. 

Without going back to the position of Alfred 
Russel Wallace, Darwin’s magnanimous colleague, 
that man’s higher qualities demand some origin 
wholly distinct from that which served to account 
for Ms animal characteristics—whether bodily or 
mental,” without seeking for this dualistically in 
some special ' spiritual influx,’ such as operated 
also at the origm of living creatures and of con¬ 
sciousness, w’e may see some truth in the idea of 
man’s emergence ’ and apartness. He was an 
organic genius, a new’^ synthesis, if ever there was 
one ; no mechanical additive resultant, but a vital 
new creation, though coming but slowly to his own; 
not involving any breach of continuity, but making 
a fresh disclosure of the riches of reality—and 
continuing to do so. Into the fabric of humanity 


No. 3018, VoL. 120] 



324 


NATURE 


|S^]PTWT\IBWR 3, 132/ 


came many strands of many mammals, but some 
threads were new and the pattern was nen, and li 
continues to evolve But this ' emergeiic(‘,' it may 
be said, savours of the nicrgical,—an outcome too 
big for its antecedents * Yet is this not one oi tJie 
commonest of fallacies ^ We are not slow to regard 
man in the light of evolution, but we have scarcely 
begun to envisage evolution in the light of man. 

To return to Sir Arthur Keith’s address it 
stands out as a discourse instinct with the scientific 
spirit; it IS a fine piece of scientific tactics—to 
abstain, except once, from speculative discussion 
of factors, so that the facts might stand forth in 
their stability ; and it is a beautiful piece of 
English prose, as one knew beforehand it would 
be, for Le style, e’est Fhomme meme ” 

Mechanics of the Atom. 

The Mechanics of the Atom. By Prof Max Born. 
Translated by Dr J W Fisher and revised by 
Dr D R. Hartree. (International Text-Books 
of Exact Science.) Pp. xvi-i-317. (London. 
G Bell and Sons, Ltd., 1927.) IHs net. 

7HEN Prof. Born published his ‘‘ Vorles- 
ungen iiber Atomnu'chamk ” tyvo years 
ago, atomic theory w^as hc'sct w ith diOicuHies wliich, 
as one WTiter has nunarked, wciv strongly sugg(\siive 
of the epicycles of IholeinaK*. astronomy. lii was 
obvious that there was some inherent dish'd m 
the theory and nothing loss than a radi(‘aJ cluuigi^- 
of outlook was re(|uu*cd. It secmeil impossible to 
make a quantitative determination of intcmsitios of 
spectral lines on the basis of accepted mccliani(‘.al 
pictures of atoms Nor could the theory of dis¬ 
persion he considered satisfactory, as it depended 
on a transcription of the various stops in the 
ordinary classical theory and was not built up 
logically on the fundamental postulates of the 
quantum theory. 

The fundamental step in resolving these, among 
other, difficulties was taken by Heisenlierg soon 
after the appearance of Prof, Born's book. He 
abandoned the usual methods of calculation in 
terms of mechanical frequencies and such features 
of mental pictures as were not amenable to obser¬ 
vation ; in fact, he virtually abandoned the usual 
pictures in space and time whereby an electron is 
here and here only at one instant, and there and 
there only at the next. He introduced instead a 
quantum mechanics involving manifolds of quanti- 
ties—matnees as they were afterwards shown to 
be—^which depended on observable transition fre¬ 
quencies and not on unobservable mechanical (or 
No. 3018, VoL. 120] 


orbital) frecjUcucH'H The aiom imisl 
1)(‘, c<)nsid(‘i(‘d as a w!h)1(‘ atul sioti as a> colhslion of 
individual pa.rtH‘l(\s (sich with a sc'paiutv idisitiiy 
The importance of the luwv >siep was iiuuush- 
at(4y recognised and 1 (h 1 to a. rapid dew olopnuadi 
of a rationab self-contahied sysimn of qiia,ntum 
niecbamcs with a nmiarkable s!inpldi(fat-ion of tlH‘ 
essential quantum conditions 

The theory w'as only a. lew months old wlu'si a 
ucw^ and indejiendent s(‘t of mvi'siigations was 
])nl)lished by Hehrodmger, wlio introdiuaHl anoilu'f 
point of vKwv, Hchrodingia* n^-einphasistsl the 
analogy bet-ween dynamics and gesinu't.rK^al optics, 
aln^ady poinh'd out by Manniton in his firsts 
searclies on dynamics But he wash; furtlna' than 
Hamilton in tiiat he af.tmupt.(Ml to (^xtend tlu' 
analogy between imnluinKiS and opt.ics to talo^ m 
the concept of wave's, which had provesl so ness'S- 
sary in optics to e'xplain int^'rlVrc'iuu' and (litfru-ctlon 
])hcnomena. Hedirbdinge'r fonnel the' appropriate' 
generalisation of eirdinary Ilamilt.onian elynamievs, 
and, beginning w^itli itu' simple' hydroge'ii atom, 
applied it with ast-onishing siu^ee'ss to a numbe'r of 
atomic preiblems 

Afte'r the' ('sse'ntially mattieinatical nature' of t he 
matrix me'(*!iaiue‘S, the' lU'W^ tre'atnu'ni by Sehret- 
(linger e'ume as a ph'a-sajdi re'lie'f to many physieast.s, 
a.s li-, at. a.ny rate', lu'lel out. some^ jirospe'et. of ttie* 
re'-e'sta.l)lislHn(‘nt of physical picture's of atemne*. 
[irexH'sse's. AHhoiigh m this the'eu'y matoraal par- 
tiede'S aix' re'plaeu'd by w^u.ve' syste'uis, a. ele'thute' 
Jeicalisatton eif e'h'e't.ric e*,barge' in space' aial time' 
seems possible', a.nd this with ttu' uiel of oreiiimry 
el(ni.re)dyna.mi(^s aeeionnts foi* ttu' fn'ejue'ue'ie'S, 
intensitk's, and pohuisatton e)f the' light-endt.te'd by 
atoms without the' intrexlue't.ion of a, numbe'r eif 
corrcspemdence^ and sek'ctton primdple's. lhirtlu*r- 
more, the tlmory ae'eaumts for the' plunome'ua of 
absorption, disiiersien, and se'att.ering in a. more 
rational way than w'as possible'- witti ttu' okt 
quantum theory. 

The equivalence of the rnat.rix a-nd w^a.ve' mew 
chanlcB ban neiw' bean e'HtaliliHhe'd (prnuupally !)y 
ychrodingor himself), anel attention has laiio-rly 
been directed to the physical and pliilosoplu(*al 
implications of these two aspects of at-omie- tlu'ory. 
The relation between the^ Bchreidinge'-r waves and 
electrons seems analogous to that beivvecai radia¬ 
tion and light quanta. On the wave'- ilu'-ory, one 
cannot answer the question as to liow a pa.ri.icular 
particle moves, but one can inste'ad find tlu^ prob¬ 
ability of its moving in any spe'eafkxl <Iin'-ctiom 
Whether or not this moans the abandonment of Die 
law of causality in atomic problems is a ({uostion 
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wliicli has receipt'd c(jrisi(lcrable attention recently, 
but IS Iikel\ to l•enlal^ foi* some time unansAvered 

In the hands of Prof Born the new theory has 
A'leldcMl a satisfactory explanation of the results 
of Franck and Hertz on electronic collisions with 
atoms, and has led to a qualitative explanation of 
the experiments of Dymond on electron scattering 
While incompetent to deal rrith the life history of 
any single electron in collision, the iicaa" theory deals 
successfully with a stream of electrons and may be 
regarded as a singular fusion of mechanics and 
statistics 

In the light of the new work and the abandoning 
of cherished mechanical pictures of atomic pro¬ 
cesses, such terms as jmition and velocity of elec¬ 
trons require examining anerv Only when methods 
have been devised for their experimental oliserva- 
tion Avill they be of physical significance The 
possibility of making such determinations has 
recently been considered by Hersenberg, and has 
led liini to important conclusions regarding the 
possilnlity of making simultaneous determinations 
of the position and velocit}^ of a free electron It 
seems that here, too, Heisenberg has opened up a 
new line of thought, and interesting developments 
may be expected in the near future. 

In view of these recent developments in the 
mechanics of the atom, it may well be asked 
whether any useful purpose is served by the trans¬ 
lation of Prof. Born’s book published two years 
ago. The ansAver Avas given by Prof. Born in the 
preface to the original German text, aaIicii he said . 

” This Avork is deliberately concciA’'ed as an 
attempt, an experiment, the object of Avhich is to 
ascertain the limits AAuthm Arhich the present 
principles of atomic and quantum theory are valid 
and, at the same time, to explore the AA'ays by 
Avhich Ave may hope to proceed beyond these bound¬ 
aries In order to make this programme clear in 
the title, I haA^e called the present book ‘ Vol I ’, 
the second volume is to contain a closer apx-iroxima- 
tion to the ' final ’ mechanics of the atom.” 

Thcvinaterial for Prof. Born’s second volume is 
noAv to hand, and students of theoretical physics 
amU await with some impatience the completion of 
the task which Prof Born has set himself Mean¬ 
time, the first A^oliime serves as an excellent intro¬ 
duction to recent developments it xwovides an 
account, at once concise and lucid, of the general 
dynamics of Hamilton and Jacobi, Avith just that 
special orientation toAvards atomic problems for 
wdiich there has been a long-felt Avant. It intro¬ 
duces the reader to just those theorems of dynamics 
Avhich have jiroved so essential m the recent 
developments of the ncAv quantum mechanics, 

No. 3018, VoL. 120J 


The translation has lieen carried out with great 
care under the su])erAUsion of Prof Audraxle, aGio 
has himself eontiilmted one of the most Auduable 
of recent introductory treatises on atomic structure 
The book sIioavs signs of a painstaking rcAusion, 
AAith the result that the reader is presented AAitli a 
translation winch is accurate without a too slaA-'isli 
adherence to the original text 

Theie aie one or tAAO minor departures from the 
German text, Avhich haAm been necessitated I)a^ the 
jjuhlieation of neAC experimental Avork since the 
appearance of the original edition Some modifi¬ 
cations liaA'c been made in the early 
concerning the mechanism of radiation to take into 
account the experimental results of Geiger and 
Bothe, and of Com])ton and Simon, and there has 
been a modification of the derivation of theRydberg- 
Ritz series formula on the lines suggested by Bohr 
The publishers are to be congratulated on their 
enterjirise m producing a translation of this book, 
and on the eftieiency Asith Avhich they haA^e carried 
out their task The binding and |)rintmg are alike 
excellent. tj E L - J. 


Cambridge Biographies. 

Alumni Cantabrlgienses a Blogrcvphical List of all 
known Students, Graduates, a7id Holders of Office 
at the University of Ckimbridge, from the Earliest 
Times to IfiOfJ, Com|)i]ed by Dr. John Venn and 
J. x4. Venn Part 1 : From> the Earliest Times 
to IToL Vol. EV. * Saal-Zuinglius. With an 
'Apxieiidix containing additional Information 
relatiA^e to preAdoiis A^olumes, Pp a^ 4-538 
(Cambridge . At the University Press, 1927.) 
1505 net 

HIS A^olume completes the monumental record 
by the late John Venn and lus son, of the 
sons of Cambridge up to the year 1750 , it contains 
42 jiages of additional information in supplement to 
the earlier voliqnes. The AA^elcome announcement 
is made in the iireface tliat the Syndics of the 
UniA^ersity PreSvS Eiavo undertaken to see Part 2 
also of “ Alumni Cantabrigienses ”—for the years 
since 1750—through the ])ress 
There are not so many famous names in science 
in the iiresent Amlume as in the earlier ones we 
note John Wall^^s, one of the founders of the 
Royal Society; Samuel Wegg, its treasurer for 
thirty-four years, EdAA^ard Wright, of Mercator^s 
projection, Francis Willoughby, the distinguished 
naturalist, fellow traveller Avith John Ray: William 
Turner, the scientific jiioneer in botany; Robert 
SmitEi, founder of the Smith’s prizes, Nicholas 
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Sanderson, who lost his eyesight in infancy from 
smallpox, yet became later Lucasian professor , and 
William Whiston, Xewtoil's successor in the same 
chair, nho was banished from the University for 
his Arlan views We note that T Tiidway, organist 
of King s and professor of music, as deprived of his 
chair for making puns on the queen, but he after¬ 
wards recanted and was readmitted 

Robert Taylor, who perfected the cure of ague by 
quinine and was physician to Charles II, is one of 
many di&tiiiguished medical men who figure in the 
volume, and it is noteworthy how frequentW the 
letters FRCP, F.R S are coupled together. 
Another prominent group are the divines, among 
whom may be mentioned William Tmidal, the 
translator of the Bible. Archbishop Whitgift, 
Samuel MTsley, father of John and Charles, and 
Thomas Sheppard of Emmanuel, in honour of whom 
Cambridge, Massachusets, was so called. The 
names of Edmund Spenser, John Suckling, and 
Edmimd Waller remind the reader of the place of 
Cambridge as a nursery of English poetry, while 
Laurence Sterne and W. Stukeley recall other 
literary activities. 

Echoes of bygone times are found in the record 
of Job Tookey, admitted at the age of thirteen 
years in 1658, removed after a fortnight, apprenticed 
to a grocer in Cheapside and later sent to sea, or of 
Henry Sumpter, sent from King’s College to New 
College, Oxford, where he was throvm into a cave 
under the College wdiere salt fish was kept—and 
died not long afterwards A more modern touch 
is sadly supplied by F. Sterling, Fellow of Jesus, 
killed in the War in Flanders in 1692 The names 
of Sir Robert and Horace Walpole; of Thomas 
Wentworth, Earl of Stafford; and of George Viliiers, 
Duke of Buckingham, recall the historical back¬ 
ground ; while Richard Whittington, Lord Mayor of 
London, figures in the volume as one of the early 
benefactors to the University Cambridge owes a 
deep debt of gratitude to the authors of these 
volumes for their zeal, learning, and accuracy, and 
the services of the University Press in publishing 
them must not he forgotten. 


The Origin of the Week. 

The Weel : an Essay on the Origin and Development 
of the^^ Seren^day Cycle. By F. H. Colson. 
Pp. viii + 126. {Cambridge : At the University 
Press, 1926.) o5.net 

^T^HE seven-days week is a division of time 
^ which has long been in general use, and is 
commonly believed to have come dovtui to us from 
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at least the time of Moses, but why or hov the 
days have become associated with the planets— 
the wnrd planet is here used as understood by the^ 
ancients—is not so generally kiioun Mr Colson 
book supplies an immense deal of information on 
this point, and is obviously the result of a great 
deal of study and research 

The author’s purpose is to show that our present 
w^eek is a combination, which took place wothin 
the Roman Empire, of two distinct systems—the 
Jewish week and the ‘ planetary ’ week The 
former had long been familiar to the Romans, but 
the latter, as he shows, cannot be traced back 
much earlier than the beginning of the Christian 
era, and was due to the development among the 
masses of astrological ideas as to the influences of— 
the planets. 

The accepted order of the planets according to 
their distances from the earth, starting with the 
outermost, was Saturn, Jupiter, Mars, Sun, Venus, 
Mercury, and Moon, but this order is not at first 
sight evident m the sequence of the names There ^ 
are successive jumps over two planets, but a 
suggestion of Dion Cassius is accepted as probably 
correct, namely, that the planets were supposed 
to rule successively for one hour at a time. Thus 
starting with the first hour of Saturn’s day (Sai >ir 
day) Saturn itself vas regent, l)ut Jupiter presided 
over the second hour, Mars over the third, and so 
forth, which brings the first hour of the second 
day under the regency of the sun (Sunday). 
Similarly, the opening hour of the third day will 
be ruled by the moon (Monday), and the ord(‘r of 
the names throughout the week is thus readily 
explained It is suggested that originally the 
pomt of contact between the Jewish and tlic 
planetary weeks w^as the Sabbath. It is shown 
that by the begimiing of our era the idea had 
become widespread that that day was Saturm’-s- 
day, and this may perhaps have given the planetary 
week its starting point 

Among other matters of interest in the hook we 
find the discussion of such subjects as the week in 
the New Testament and the early Church, and the 
estabhshment of Sunday as the Lord’s Day. With 
reference to the latter, while acknowledging that 
by the second century the first day of the week 
had acquired an undoubted sanctity as that on 
which the Resurrection took place, the author 
concludes that we owe our religious and civil 
Sunday to the combination of two factors, namely, 

‘‘ the immemorial faimliarity of the Jewish Chris¬ 
tian with the Sabbatical week, and the recent 
famiharity of the Gentile Christian with the 
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piaiietary week ’’ There is also an instructive i 
chapter on the week in northern Europe, and the j 
names of the days in various Euro]iean languages > 
are collected together mto five groups in the | 
appendix. i 

The hook is extremely well vTitten and contams ; 
much information not readily accessible to the ■ 
ordinary reader Its usefulness would have been i 
still further enhanced by the addition of an index i 
or a spiopsis of the chapters. 


Our Bookshelf. 

Timtise on Sedimented ton, Pnepared under the 
Auspices of the Comnidiee on Sedimentation, 
Dimsion of Geology and Geography, Xational 
BesearcJi Council of the dCat tonal Academy 
of Sciences By William H Twenhofel and 
Collaborators. Pp xxv -r 661 + 38 plates. 
(Baltimore, Md. Williams and Wilkins Co. j 
London: Bailliere, TmdaU, and Cox, 1926.) j 
346 net. 

The treatise is a bold and ambitious attempt to 
present a comprehensive statement of our present 
knowledge of sediments and the processes tvhich 
control their formation and development From 
the point of view of work accomplished m America, 
it may be satisfactory as a prelimmary basis for the 
discussion of future researches, but it is unfortunate 
that many British and Eiiroxiean contributions to , 
the subject matter should have been overlooked. | 
The committee on sedimentation has apparently i 
realised this source of weakness in their earher | 
work, for Prof L W. Collet has now been added as 1 
a European representative. In the treatise itself ; 
the lack of international proportion is shown by | 
the fact that there is only one iiomuial reference to i 
the far-reaching work of Prof P G H. Boswell, | 
and that to the statement that " sand is pre- I 
dominantly composed of quartz grams.'’ On p j 
629 one of Boswell’s memoirs is WTongly attributed > 
to Crook, but in compensation Crook’s name does i 
not appear m the mdex. ; 

While it IS m mam’ parts admirable, the treatise ! 
is clearly far from being the authoritative work we 
might iWsoiiably have expected. The necessity 
for further studies of environment of deposition and 
of diagenesis is revealed by the striking absence 
of precise knowledge m these fields of geological 
endeavour. 


one and all excellent. The description of bomto 
fishmg, so characteristic of the Southern Solomons, 
is of outstanding hterary merit and scientific 

interest 

The abstract subjects, such as kinship and legal 
or economic organisation, suffer from a weak grasp 
of sociological prmciples. The table of kinship 
nomenclature is well-mgh worthless, in that it 
gives the native words for English appellations 
uistead of giving a sociological analysis of the 
native terms. The author is right ui correcting the 
late Dr Pivers (on p 59) on the use of personal 
names between relatives in some parts of Melanesia, 
a custom trhich is by no means confined to Dr. 
Ivens’s area But when he adds that “ relationship 
terms in these places (Sa'a and LTava) do not 
connote social duties,” he contradicts his own 
evidence, and his mistake is due to an obvious 
misunderstanding of Dr Pivers’s words and ideas. 
Equally misleading are certain generalisations 
about native shell money ' 

On the whole, however, the book is a valu¬ 
able contribution to Melanesian anthropology: 
it provides very attractive reading, and is 
magmfiicently filled vnth illustrations in colour 
and black and white, with diagrams and 
maps 

Practical Psychology : Human Nature tn Everyday 

Life, By Prof Edward Stevens Robmson. 

Pp xii-r479. (New York : The Macmillan Co,, 
1926.) 76 6f/. 

This is a simple presentation of the main features 
of psychological science aimed at brmgmg out the 
relations of its principles to the personal life of the 
student. As the study of human nature, psycho¬ 
logy deals with human behaviour as well as with 
mental fife m the abstract; and, for practical 
purposes, a knowledge of behaviour and its sources 
IS the more important aspect of the two. Though 
most people Iniow some psychology (smee they 
carry human nature about with them and can 
scarcely fail to observe it), science is necessary to 
approve, correct, or reject popular notions as to the 
working of human nature, especially when such 
notions are emxiloyed m any attempt to alter or 
perfect its workmg. Chapters on the comiexioii 
betiveen human nature and body are followed 
by a fairly complete discussion of all the 
I topics dealt vuth in elementary xisychological 
I textbooks. 

I The matter is clearly with simple 

I problems suggested at the end of each chapter and 
I references for further studv ap^iended The book 


Melanesians of the South-east Solomon Islands, By i 
Dr. W. G. Ivens. Pp. xix + 529 + 15 plates. 
(London: Kegan Paul and Co , Ltd., 1927.) 
306. net. 

This book is very well written, in simple vivid 
language, and the author is at his best in the 
descriptions of particular customs, ceremonies, and 1 
behefs. The chapters on sexual life, betrothal, and i 
marriage, the accounts of fishing and gardenmg, I 


substantiates its claim to be practical throughout, 
and needs no educational background greater 
than IS likely to be possessed by a student in the 
latter part of the high school course.” As an 
indication of the general method followed by the 
author, one of the problems set at the end of the 
chapter on personahty may be quoted. " No 
personality is perfect. What steps might you take 
to make yourself a more eff'ective individual ^ ” 
Materials for its solution, as for that of the other 


of feasts and dancmg, of warfare and magic, are [ problems set, are given in the text. 
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Fuiint dt Fuinct K'] Lh[itiKS {Btfiniyceieo) 

I Stiai(OMi/iidce. Ertnaidre, Ca?w?*ii/iidcL\ Rlia- 
fUOMtflfp Tab(ui‘dce, Codidcr, E ftnesi/ midcp, 
2Iiid(iffI(p, Boipbidiidfp^ Thutvidn\ OmphralidtP ) 
Par E. Seguy Pp iii + 30S francs 14 
Dipflics piipipare<^ Par Dr L Ealcoz P]> 64 
li! 50 francs (Feden^atioii fraiicaise des societes 
de bcieiices iiatiirelies Office ceiitrale de famiis- 
tiqiie ) (Pans Paid Leclievalier, 1926 ) 

We welcome these two additions to that excellent 
series the ‘ Fanne de France ” Part 13, by M E 
Segiiy. deals with all the families of the so-called 
Platygema group of the Brachycera with the 
exception of7;he Asilida? This family/along with 
the Orthogeiiia, will presumably form the substance 
of a future volume Part 14, by M L Ealcoz, is 
concerned with the groujj Piipipara, and we are 
glad to note that the Braulidse are no longer 
included among the latter These treatises are 
more especially intended as guides to the identifica¬ 
tion of the groups concerned, and for this purpose 
concise family, generic, and specific keys are 
provided. Further and more detailed characters 
will be found under each species together with 
a summary of its geographical range Special 
mention needs to be made of the very large number 
of ime figures illustrating important diagnostic 
features The biology of these insects is also by no 
means neglected, and, wherever information exists, 
some account of larval and pupal structure and | 
habits IS given. These two parts are well up to the 
standard of their predecessors, already noticed in 
these columns, and they can be recommended to 
all diptensts as tvell as to the general entomologist. 

A. D T 

Aeronautical Meteorology. By Willis Fmy Gregg. 
(Eonald Aeronautic Library ) Pp. xii +144 -f 11 
plates. (Xew York The Ronald Press Co , 
11 d.) 2-50 dollars 

The aeronaut's need of a knowdedge of weather is 
vital, but the ordinary meteorologist when trying 
TO provide for it finds it difficult to put on "one 
side the conventional modes of treatment and 
to remember what is really wanted . thus when 
describmg the upper whids at any place, he is 
tempted to give the mean wind direction at suc¬ 
cessive heights, instead of a table of the relative 
frequencies so that the pilot may know^ the likeli¬ 
hood of a favourable w’ind. 

_ However, Mr. Gregg has admirably reahsed the 
situation. After an account of the general circula¬ 
tion and of the methods of observation, he naturally 
deals ^nth American conditions, chscussmg the verti¬ 
cal structure of the air (but the constanev of e 'P on 
p. 31 should be explained), the change of winds with 
height and gustiness, fogs and clouds (the photo¬ 
graphs of these being excellent), visibility, thunder¬ 
storms. cyclones and anticyclones, foreoastino, and 
fiyiiig over the Korth Atlantic and the north^olar 
regions His * moving thunderstorm ^ corresponds 
with what IS called in England a *hne squall,’ but its 
width is given as 40 to 50 miles, the length bemg 150 
to 200 miles The chapter on cyclones is essentially 
practical, though interesting theoretical questions 
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are raised by tlie predominance of ram to the 
N W. of the centre instead of to the 8 W and 
S E , w4iich the Bjerknes tlieory suggests We w isli 
that such a book were available for those undei 

British conditions. 

Field Astro/io)ny * for Enginecis and Sunryo^s 
By Prof D Clark Pp vm + 164 (London 
Constable and Co,, Ltd , 1926 ) 10^ ikl net 

This manual jirovides a concise summary of the 
astronomical principles and methods of oliserva- 
tions employed by surveyors and engineers when 
requiring absolute positions on the earth’s sur¬ 
face in the course of survey work The contents 
arc lucidly airanged m three chapters, dealing 
respectively with principles, mstriimeiits, anci 
observations Good type, explanatory diagrams, 
reproductions of the various mstruments used, a 
number of wmrked examples, and a bibliograpli}^ 
contribute materially to the value of the book. 
The description of the methods for determining 
longitude includes full details of the reception of 
radio signals used for this purpose. Consonant 
wuth its title, the book is of handy pocket size. 
It should be of great use both to engineers, who 
wash to have the w^orking details of astronomical 
observations used in the field, and to university 
students of surveying and geodesy 

A Handbook of Renal Surge?y By F McG 

Loughnaiie. Pp xiv-f 210 (London Long¬ 
mans, Green and Co , Ltd , 1926 ) lO^. (kl net 

In his preface to this book, Mr Lough nano tells 
us that it IS intended for the use of geneial ])racti- 
tioners and students The reader wnll therefore 
not expect detailed descrjptions of kidney opera¬ 
tions, wffiich are largely in the hands of sjieeiahsts 
The author concerns himself almost entirely with 
the investigation of surgical diseases of the kidney, 
and his accounts of diagnostic methods are clear 
and complete The number and quality of the 
radiographs with wliich the book is illustrated 
demonstrate the value of X-rays in this branch 
of surgery, and it is evident that there are few 
surgical conditions of the kidney which do not re- 
j quire preliminary radiological investigation. There 
is a useful chapter on the estimation of renal function 

C%ambers's Encyclopcedia a Dictiona? y of Uni versa! 
Knowledge Edited by Dr David Patrick and 
William Geddie New edition Vol 9 Sacra- 
merit to Teignmouth. Pp iv 4- 904. (London 
and Edinburgh: W and R Chambers, Ltd.; 
Philadelphia J. B Lippmcott Co , 1927) 20s. 

net. 

This useful encyclopaedia is now nearing com¬ 
pletion The present volume contains a number of 
new’ articles, while the others have been thoroughly 
revised. Several of the articles are of considerable 
length and give practically all the information 
about their respective subjects that the reader 
or student could desire The free use of illustra¬ 
tions and diagrams adds to the value of the w’ork. 
All the longer articles have numerous references 
to hterature. There are eight coloured maps by 
Bartholomew’ wuth new^ boundaries clearly showui. 



Septembee 3. 1927] 


XATVRE 


329 


JtJCO 

<n 


Letters to the Editor. 

[Thf Efhtot does oot hold liifthsdj Hhponsdjlv joj 
optK^fjHS €Apie,s^ed by con(ijjondtuU Sedher ■ 
can Jte thidf'dalit fo ithini, hoi fo coritspoud h >th 
the arttf^rs of, ftyf-ctrd *itaiuisLnpt> oiUudtd for tJa^ 
or atoj rjfhe} pent of Xature. A>> twtfce is talen 
of eitiotitjRioHs comnivincottoifs ] 

An Effect of Sunlight on the Altitude of 
Aurora Rays. 

Ox Sept 8, 1921-) between 21^" 30’^ and 22'% Oreeii- | 
wieii mean tune. I ^aw tioni Bygdu, near Oslo, a 
leiiiaikable am ora m the we^t It Lad the toim ot a 
portion of a feeble arc of grey violet colour, '>Tretchins 
iipwanb from the horizon about 40" Later on tins , 
aic clianged into a diffine ina-s shaiidy limited on 
it> south bolder 

SiniiilTane<3udy. tins auioia was 
very eaiefiilly observed fioin the 
Lerwick observatory as faint 
fetiearners on the northein. eastein, 
and western part of the sky up to 
zenith 

r was fUltimate enough to have 
two of my aurora stations in action, 

Bvgdo and Oscaisborg, iiiiitiial 
distance about 2b kiiometies. and 
I obtained of this remarkable auioia 
a serie'> of iihotograms oi the greatest 
interest The measiuement and 
calculation of the photo^yrapluc 
]ilates Will appear shoitly in fA/- 
lands Beitiage z^n' Geophysol and T 
will here onlv mention the piiiicipai 
les lilts 

Tlie are appeared on the plates as 
a cm tarn of lays which were dithcult 
to distinguish visually, and, this 
curtain was situateil over and to the 
north-west of the 8hetlaiid Islands 
at the cpiite unusual height of 30(1 
TO 500 kilometres. The diffuse foim 
whicdi ended the aurora display piob- 
ably leached the immense height of 
more than 1000 kiiometies This 
high cm tarn was essentially different 
fiom all cm tarns measiiied m south- 
eiii Xoiway fiom 1911-1922, in 
fact, these curtains generally hail a 
yellow-green colour and were situ¬ 
ated from SO to 200 kilometres above 
the earth. 

The situation of the cm tain fai in 
the west, some hours after sunset, 
led me to the supposition that it 
was pel haps illuminated by the rays 
of the sun ]\Iy assist ant, Ragnvald 
Wesoe, made" at my recpiest the 
necessary calculations, and the hypo¬ 
thesis was verified the aiuom 
was situated in that portion of the upper atmosphere 
directly dliinunated by the sun. 

It was now an interesting cpiestion to know if the 
aurora rays, measured during the years 1911 to 1922 
and of luiusiial altitude from 400 to 800 kilometres, 
were also exposed to the rays of the sun. Mr. Wesoe 
calculated the height of the daik portion of the 
atmosphere for each ray whose situation had been 
calculated from photogiams ^ and the results are as 
follows . 

The rays situated m the interval from 400 to 800 

^ See ‘‘Resnltats des mesures photogrammdnques des aurores 
boreales obse-rv^es dans la yorvege meridionale de 1911 d 1922/’ Eig. 12, 
Geofysihle pubhkationcr, vol. 4. Xo 7, Oslo, 1926. 
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kilometie-^ above the eaith weie all ex]io-ed to the 
--lui s ray^, and of tho^e -.tretching Umiu lo«j to 40(^ 
kilometie-^. about 95 per eexit weic in dailuie-^ This 
lemaikable fact n lau^t cleailv ^eeii in Fi" 1 which 
•jive^ the utuatioii ot all the auroia id\ ^ from 2U" 21®, 
BreenWich mean time, on Mar 22. to 2^ 53® on the 
following day Each ray marked by a veitical line, 
and an aiiow indicate'^ that the lowest or highest point 
of the lays were oiitsKle the piiotogiapliic held. The 
boundary between the dark and sunlit atmosphere 
I's marked by a j-liort stioke the height ot wlueh is 
the mean betveen the iieigiit- coiresponding to the 
highest and lowest meamied point of the lay In 
this first approximation no aecoiiiit has been taken 
of refraction. 

From this diagram it is clearly seen that the height 
of the lays is great iii the evening and in the mormiig, 
but low dm mg the night. The high rays in the 
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; morning of Mar. 23 were of a beautiful blue colour, 

I and through a small pocket spectroscope I saw a 
I Cj[uantity of lines in the blue and violet, while the 
t common green aurora line was rather faint. I am 
! sorry that I had used all the plates on the other 
I stations, so that only a very few photograms of these 
! blue rays were taken. But judging from single 
photograi)hs, the rays later reached heights probably 
' exceeding 800 kilometres. 

I It seems from these facts that the simlight has a 
: remarkable action on the upper atmosphere, so that 
' the illmmnation caused by the electric rays forming 
i the aurora borealis became visible to much greater 
i altitudes than ordinarily. 
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It IS well known fioni wirele'.s telegraphy that ! 
smilight ionises very strongly the highei atmosphere, j 
and it may be that the accumulated ionising eftect oi j 
the sunlight and o± the electric rays illmninates the 
atmospheie to a greater altitude than the electric rays 
alone. Perhaps also the ionisation lifts up the 
atmosphere by electric charge, as in Vegard’s theory, 
or perhaps such a lifting up may be the effect of a 
raising of the temperature m those regions. A 
detailed study of photographs of the spectia of these 
high lays may solve the cpiestion as to the cause of 
this effect of simliglit on the altitude of the aurora. 

Caul Stloimer. 

Oslo, Norway 


The Existence of more than one Ionised Layer 
in the Upper Atmosphere. 

DimiNG the past year and a half systematic ob- 
seiwations have been made at this station on the 
characteristics of wireless waves deviated by the 
upper atmosphere These observations, which have 
been made as part of the programme of the Radio 
Research Board of the Department of Scientific and 
Industrial Research, were begun in collaboration with 
[Mr. M. A. F. Barnett and have more recently been 
continued with Mr. J. A. Ratchffe's assistance. 

As part of such routine naeasurements many 
determinations of the equivalent height of the 
Kemielly-Hea\nside layer have been made, utihsmg 
special transmissions from the National Physical 
Laboratory and from the stations of the British 
Broadcastmg Company. The early summer observa¬ 
tions of 1926 showed that the night-time height of 
this de’i’iatmg layer, for wave-len^hs of 400 metres, 
was usually 90 km to 130 km. Durmg the period 
October 1926-May 1927, however, heights of an 
entirely different order of magnitude, namely, 
250 km. to 350 km., have been frequently measured 
during the three hours before dawm. On such 
occasions, after the high values have been recorded 
for two or thiee hours, a discontinuity m the senes of 
values occurs 30 to 40 muiutes before simiise, and 
heights of the normal value are again recorded. 

The experimental evidence, the detailed discussion 
of which will appear shortly, leaves little doubt that 
on such occasions, m the xDeriod before dawn, the 
ionisation in the Kennelly-Heaviside layer has been 
sufficiently reduced by recombination to permit of 
its penetration by waves of this frequency. Re¬ 
flection, however, takes place at an upper layer which 
is richer in ionisation. With the advent of sunrise at 
a height of 100 km. or so, the Kennelly-Heaviside 
layer is foimed again and deviation by the lower layer 
is suddenly established, the normal fall of the under 
boundary of the latter proceeding afterwards as the 
more direct solar influence increases the region ionised. 
As the day further proceeds, the experimental results 
suggest that ^another region of iomsation is formed 
below the Kennelly-Heaviside layer, which, while 
causing attenuation of the waves, does not ver>^ 
materially affect the height at which they are deviated. 

The obmous bearing of these results on the nature 
of the solar ladiation responsible for atmospheric 
ionisation and their correlation with the results of 
terrestrial magnetism must await a more detailed 
discussion. There is, however, one small point which 
may be mentioned here. It seems of interest in 
indicating the possibility that simultaneous observa¬ 
tions between the same two stations on widely different 
wavelengths nught enable us to study the character¬ 
istics of both layers at the same time. Smce ultra- 
short waves r©C|uire a greater electron concentration 
to them back than do the longer waves, there 

may not be enough electrons in the Kenneily-Heaviside 
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laj^er to send back the former, so that for angles of 
incidence less than a certain amount {e g in sliort 
distance tiansmission), such wave-lengths would be 
deviated by the upper layer at all times ol the day 
The relatively large amx>litucle of the lay returned 
from the u}3per layer in the expeumonts mentioned 
above, in which 400 metre waves were used, demon- 
stiates the low attenuation consecpient on deviation 
at such great heights, so that with ultra-short waves 
the greater part of the absorption would x^robably 
take place m the penetration of the lower layer. Thus, 
even for transmission over long distances, we might 
expect a higher ray path, and deviation at the ujiper 
layer would result in less resultant absorjition tlian a 
low ray path with deviation at the Kennelly-Heaviside 
layer It may be mentioned m this connexion that 
the American determinations of the height at which 
these ultra-short waves are ‘ reflected ’ fit m with the 
above ideas of then deviation at the upjier layer 

E V Appleton. 

Radio Research Station, 

Dogsthorpe, 

Peterborough. 


Barrier Reefs of Tahiti and Moorea. 

The surprising fact that fragments of volcanic lock 
occur in the barrier reef of Tahiti, as repoi'ted by 
Dr. Crossland m Natuke foi April 23, must be 
welcomed by all students of that remarkable struc¬ 
ture , but that fact does not, it seems to me. jirove 
the “ original continuity of the present barrier leef 
from the [island] shore to the ocean slope ” outside 
the reef, as is stated m his second letter m the issue 
of July 2 The fact only permits the inference that 
the lagoon was formerly filled in some manner, 
perhaxDS by stream deltas instead of by a broadene(l 
fringing reef, so that island detritus could be trans¬ 
ported to where the barrier now stands This in¬ 
ference involves so extraordinary a senes of changes 
from former lagoon filling lo latei* lagoon excavation 
—for which there is no other satisfying (Audeiiee 
provided—that even the inference should noli bo 
accejited as valid until all other possible means ot 
explaining the occurrenee of the volcanic ii*agments 
have been excluded Furthei details as to the nature 
of the fragments and the manner of their occurrence 
are desirable 

Dr. Crossland’s rejection of the physiographic 
evidence for the subsiclence of Tahiti, as xnovided by 
drowned-vailey bays and as given m my account of 
the island (A?uiales de Geographic, 27, 241-284, 
1918), seems to me of a piece with the neglect of 
such evidence on the part of IMurray, Gupx)y, A. 
Agassiz, and other students of coral reefs , ancl that 
neglect was clearly the result of their unfamiharity 
with physiographic evidence rather than of its weak¬ 
ness. Regarding the occurrence of embayed valleys, 
my observations m 1914 led me to be just as positive 
in asserting their presence near the isthmus which 
connects the two cones of the Tahiti doublet as Dr. 
Crossland is in asserting that “There are no bays in 
Taffiti.” The bays to which I refer are “ little bays 
which,” as Dr. Crossland says, “ open out of Port 
Phaeton,” and inasmuch as they enter well back of 
the general shore hne of the island between eroded 
slopes of volcanic rock, I took them to be the partly 
drowned valleys of ordinary streams, and so still 
regard them, in spite of their being described as 
“peculiar” by Dr. Crossland and as “certainly not 
drowned valleys.” But I fully agree that Port Phaeton 
Bay is merely a re-entrant space between the two 
confluent volcanoes of which Tahiti is composed. 
This origin V7as by no means overlooked m my article, 
for I there said that Port Phaeton Bay on the south- 
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we^t side of the inter-cone istliimis and the corre¬ 
sponding Taravao Bay on the north-east side of it 
“sont evidemment en rapport avec la foime imtiale 
des deux cones eontigus ” (p. 245) 

When the small bays winch open out of Port 
Phaeton were produced by the entrance of sea water 
into their little valleys in consequence of a moderate 
subsidence of the islanch all the many larger valleys 
of the island were presumably embayed also , but 
they have all been tilled with alluvium, because the 
drainage area^ tributary to them are larger and more 
mountainous The small bays, which still remam 
but partly filled, appear to have escajied complete 
filling because they receive streams fi*om small 
drainage areas Oi course the many bay-filling 
deltas have a seawaid slope Indeed, the associated 
facts that the delta flats are in no case level and that 
their sti earns have a ra}nd flov along them, both of 
winch Dr Crob^land mentions as if to discredit the 
origin of the fiats as the fillings of former bays, have 
no such bearing 

On the other hand, a number of the delta flats are 
a c^uarter oi* half mile wide at their mouths; and that 
so great a Avidth should there lie given them by the 
lateral erosion of then streams. while the streams still 
flow m sharp-cut V-valleys upstream from the flats, 
seems to me umeasonable. The more reasonable 
explanation of the flats is, as above stated, that 
they are the flllmgs of valleys that were embayed by 
island subsidence ; and this explanation is all the 
more reasonable m view of the absence of a shallow 
rock platfomi in front of the gieat cliffs in which the 
inter-valley spins have been cut back by foimer wave 
action aroimd most of the island circumieience 

I am glad that Dr Cios^and has recognised these 

old maiine cliffs,' for they have generally been 
oveilooked by earliei observers, excepting Agassiz ; 
indeed, at least two obseivers have explicitly stated j 
that there are no sea cliffs at the base of the island i 
slopes vSuiely, a inek platform must have slanted | 
gently seaward jii&t below sea-level when the cliffs , 
were cut back by the ocean waves during a reefless | 
period in the earlier history of the island; the ! 
absence of reefs at that time being presumably due | 
to the abundant outwash of detritus from the non- 
siibinerged valley mouths, as is to-day the case m 
the reefless island of Beunion. But instead of being 
now fronted by such a platform, the cliffs of Tahiti 
are fronted by a lagoon twenty or more fathoms m ; 
depth, even though the lagoon floor has been aggraded , 
by an unknown measure of detritai deposits derived | 
from the island and the reef. Evidently, therefore, i 
the eliff-base platform has subsided to a greater i 
depth than that at which it was ongmally cut, and ! 
this subsidence must have been the same as that j 
which produced the now delta-filled valley embay- ' 
ments. The chffs as at present seen must plimge [ 
below sea-level 

As to my mterpretation of the slopes of white 
sand inside of the Tahiti barrier reef as e\fidence of 
inwash from the reef, and as therefore coiitradictmg j 
the idea that the lagoon is now suffering excavation, j 
I am by no means persuaded that it is erroneous, i 
Agassiz’ account of Ins dredgings in the lagoon lead 
to the same conclusion, for its floor contains much 
detritus from the island. If other parts of the inner 
slope of the barrier reef than those which I saw are 
devoid of inwashed sand, that may perhaps be 
because the reef is there broader, or because the 
sand has been slnfted by lagoon waves down the slope 
from the reef to the middle depths of the lagoon 
floor. But regarding tins pomt, as well as the blocks 
of coral rock on the sand slopes, I will wait for the 
appearance of Dr Crossland’s fuller report, which 
I will examine with the same interest that I hope he 
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will give to my book on The Coial Reef Problem,” 
shoitly to be published by the American Geograpliical 
Society of New York. He will there find many details 
concerning my ubservationb on numerous Pacific 
reefs, the prer^ent lack of winch he is good enough to 
regi*et In the meantime I may reter liim to a rather 
lengthy article on the coast aiicl reefs of New Caledonia 
in the AniLoles de Geogiaphie for 1925 , and also to 
a small book on the Lesser Antilles, with particular 
regard to their imperfect barrier reefs, published by 
the American Geogiaphical Society in 1925 But the 
details that I give are clnefly physiographical rather 
than biological That side of the problem I am not 
prepared to deal with ; and in any case it seems to 
me the le^s significant side, so far as reef origins are 
concerned , for it is to the forms and the changes of 
the island coabts, as determined by abrasion, erosion, 
and movements of upheaval or subsidence, that the 
reef-bmlders must adapt themseh^es. 

Dr. Crossland ib fully warranted m saying, so far 
as my jiublished articles show, that I seem ‘‘ to have 
imsfced the ehfts ’ on the north side of Moorea, a 
smaller island than Tahiti, not far north-west from 
it , for in my Tahiti article it is unfortunately asseited 
that aucime falaise n’entaille les contreforts *’ of 
the smaller island (p. 277). Nevertheless I saw and 
sketched the north-coast clifls of Moorea, as will 
appear in my forthcoming book, and I have even 
ventured to explain their local occiuTence as the conse- 
c|uence of a prolonged attack bv the sea on the north 
i coast after the subsidence of the island had begun, 

’ because the two largest valleys of Moorea open on 
1 that side, and the abundant detritus that they have 
1 discharged must have drifted westward from the 
1 valley mouths and formed a beach along the shore, 
thus preventing reef gi'owth and permitting continued 
cliff euttmg there, although, in consequence of sub¬ 
sidence, reefs had then already been formed by up¬ 
growth around the rest of the shore line and protected 
it from abrasion It is because of this subsidence 
that the lower cliffs, which were presumably cut 
all around the island in its miprotected youth, are 
no longer \nsible. Cliffs are seen to-day only on the 
north side where, as above suggested, the contuiuation 
of abrasion after subsidence had begun gave the cliffs 
a greater height than elsewhere Tins explanation 
is rather ventiuesome, but it is better than none. 

In view of my faitee to mention the north-coast 
cliffs of Moorea, Dr. Crossland concludes that my 
” criticism of Daly’s theory of glacial control . . . 
fads in this case.” By no means ; but I must leave 
that long story for more deliberate presentation else¬ 
where. Suffice it to say now that the absence of 
chffs from most of Moorea and from many other reef- 
encircled islands m the true coral seas of the Pacific 
not only contradicts the glacial-control theory, but 
also goes far toward provmg that the partly sub¬ 
merged cliffs of Tahiti were not cut back by low-level 
abrasion in the glacial period. It is only in the 
margmal belts of the coral seas that cliffs due to low- 
level abrasion are to be found, as I have shown in the 
above-cited booklet on the Lesser xAntiiles and else- 
whered In conclusion, let me add that I accept 
Dr. Crosslaiid’s dictum that “ barrier reefs can no 
longer be taken as an index of subsidence without 
mdependent proof from the adjacent land ; ” and it 
is precisely because such independent proof is almost 
umversally forthcommg that the upgrowth of barrier 
reefs as a consequence of island subsidence may be 
generally accepted, essentially as Darwin long ago 
inferred. W. M. Davis. 

Harvard ITniversity, 

July 21. 

^ “ The Marginal Belts of the Coral Seas/* Proc A'/rt. Acad, Sci , 9, 
292-296 , 1923, also Amer Jour, Sci , 6, lSl-195 , 1923 
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Surface Layers on Tungsten produced by 

Active Nitrogen. 

We liave lomid that a fine tungsten filament at a 
very diill-ied temperatui’e placed in a stream of 
mtiogen imdeigoeh a considerable (10-25 per cent ) 
loweriiig of Its resistance (for con'^tant ciiiient flowing 
tliioiigli It) when active nitrogen produced iip-stieam 
by a”condensed discliaige passes over it At the 
same tune the colour changes to a much duller red, 
that IS, the radiation is clecreased. These changes 
persl^t imtil the filament is moment aiily flashed at a 
white heat, whereupon the original condition is 
regained. Apparently a surface layer of some soit 
foiins on the filament and produces a lowering of its 
temperature. The resistance of the filament at looni 
temperatme is the same either with or without the 
layer 

"The same cooling effect can be piodueed by bom¬ 
barding still nitrogen with electrons from another 
somee filament acceleiated by suitable electric fields. 
In a tube u ith large nickel electrodes which had been 
thoroughly degassed by the lepeated use of an in¬ 
duction furnace, tins effect was first detectable when 
the exciting electrons had an energy of i 1 volts. The 
rate of formation of the layer increased rapidly with 
the voltage. In a second tube, in which the anode 
was a hot tungsten spiral, the effect was not detectable 
below 22 volts. The effect was mdepjendent of the 
potential of the testing filament, showing it to be 
produced by a neutral substance. It seems possible 
that in the first ease the active substance was pro¬ 
duced at the low voltage by bombarchneiit of the 
metal surfaces These effects weie obtained both 
with commercial nitrogen which had been passed 
over hot copper and with nitrogen prepared by 
Waran's method which was so ])iiie that it would not 
give the afterglow. 

Peculiar currentbmltage cliaiacteristics were ob¬ 
tained with the tube hamng the hot anode. With 
iiicreasmg voltage the cunent incieased, as in other 
gases, up to 22 \'olts, at which voltage it began to 
fall Ciff At 25 volts an arc struck, the current took 
a sudden rise immediately, followed liy a deciease m 
two or three seconds to a value considerably below that 
which It had had before the arc struck. Further 
mcieases in voltage produced slight increases in 
current. Upon decieaMiig the voltage, the cmient 
dropped off until the are bioke at about 20 volts. 
Here there was a sudden deci’ease in current followed 
by a slower rise to a much higher cui’rent, the same 
as that at the corresponding voltage before the arc 
had struck. The two cm rents were the same for 
lower voltages. That these effects are characteristic 
of nitrogen and not ascribable to charges on the walls 
of the tube seems probable, for no such effects were 
observed with argon in the tube. A decrease of the 
thermionic current in nitrogen at much lower pressuies 
and lusher voltages was obseiwed by Langmuir 
{Pliys. 2, p. 450; 1913). We also observed a 
considerable temporary decrease in the themnomc 
emission from a timgsfeii filament as ordinary active 
nitrogen passed over it. 

A tube was constracted having a pile of tungsten 
foil discs, spaced apart, and moiinted so that they 
could be flashed with the induction furnace. Elec¬ 
trodes and filaments were provided, so that the 
nitrogen could be activated either by the disruptive 
discharge or by electron bombardment of ^own 
voltage. Gm pleasures weie measured with a hot 
wire guage of small volume. The total volume of the 
tube and gauge was small enough m relation to the 
area of tungsten that a gas layer one atom deep on 
the latter, if evaporated, would cause a piessui’e of 
the order of Od mm. The tube was baked out under 
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exhau-.t, usual, at 450" C and the discs well de¬ 
gassed by tiasluiig 'lAdth a tow tenths ot a niillmietre 
of nitrogen m the tube, and keejung the discs ai a 
dull-red heat wliiie the spaik discJiaige vas iiasscd, 
a partial clean-u]> ot tlic gas was olitained Alter 
exhausting the reinaming gas and closing off the 
])iunp, the discs weie flashed, with the disco^uiy ot a 
consideiable quantity ot gas Gas so locovered was 
not cleaned up by a hot tungsten filament, and on 
exammation with a hand spectioseope gave all 
evidences of being nitrogen The expeiiment was 
repeated a large numhei of times, varying the time 
of the spark clischarge In all cases except Avhore 
the time of discharge had been veiy short, the amount 
of gas recoveied on flashing was a constant cjiiantity, 
a]iproximately that to be expected fioiu a layer one 
atom deep ^ Exactly the same results weie obtained 
by activating the mtiogen uith an arc at 25 volts 
At 15 volts there was no indication of clean up, or 
of a gas layei on the tungsten which could he re¬ 
moved bv flashing 

Our conclusions are that a clean tungsten surface 
at a dull-ied heat, if placed in an atmospheie of niti-o- 
gen, activated either by a condensed dischai ge oi liy an 
electron bombardment at more than 22 volts, becomes 
covered with a nitrogen layer of the order ot one atom 
deep The effect of this layer, at this comjiarativ'cly 
low tem]3erature, is to cool the siirlaco It seems 
probable that it does this by allowing the surface to 
conduct more heat to the gas, i e by increasing tlie 
I acconunodation coefficient. At relatively high tem- 
I peratures, the same layer is ]9robably so unstable that 
i only a small fraction of the surface can be eoveivd 
at any one time, but it acts to increase the wmrk 
fimction The flashing of a filament covered with 
such a layer m the neighbourhood of a clean filament 
causes the ]iro(hictioii ot a laver upon the latter 
Apparently the layer evaporated by flashing eomey 
off in an active toim. Those experiments sugge^st 
tliat active nitrogen can f>o ])ro(lucod by bombaid- 
ment of nitrogen gas with 22 volt elo(dr<ms, but 
further woik is necessarv to establish this con¬ 
clusion The experiments aie being exteiuk^i and 
completed, and will be described in detail later. 

Carl Kentv 
Louis A. TuiiNFJi 

Palmer Physical Laboratory, 

Princeton Lhiiversity, 

Princeton, Kew^ Jeisey, U.8.A. 

The Temperature Variation of the Elasticity 
of Rochelle Salt. 

Valasbk {PJiys, Per, 478, 1922) has studied 

the temperature variation of the piezo-electric 
modulus of Rochelle salt. He found abiupt change 
m the values of this modulus at temperatures of 
“ 15° C. and 23° C , using crystal slabs wut.h their 
length at 45° with the b and c crystallographic axes 
In a later paper he describes experiments undeitaken 
to mvestigate the temperatuie variation of oilier 
physical properties of the crystal, but tlusso experi¬ 
ments do not indicate discontinuities such as occurred 
in the case of the piezo-modulus 

The ob]ect of this note is to point out that there is 
evidence for the existence of similar discontinuities in 
the values of the elastic constants of this crystal at 
these two temperatures 

Slabs of Rochelle salt have been cut and mounted 
so as to form piezo-resonators, similar to the (|uartz 
piezo-resoiiators used iii moclern wireless xjractice 
As shown by Cady and by Dye, these ]uezo-resonators 
possess a well-defined resonant frequency, wdiieli 
depends on the dmiensions, the density," an<I the 
Young’s modulus of the crystal. Plenee, by in- 
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vestigat 1011 of the resonant fre{|uenc^\^ at different 
temperatures, it is posMble to deduce the temperature 
Tariatioii of Yomig's iiioduliis for the crystal 

Such an investigation has recently been carried out 
ill this laboratoi}^ using a method due to Cady (Proc, 
Inst. Racho Engrs.. 10, S3; 1922). By using a cali¬ 
brated wavemeter of the resonant cii'cuit 
resonant frec|ueiicies could be deteimmed to within 
less than 1 part m ;j000 

The following giapli f.Fig 1) shows the vaiiation of 


only the changes of time-epocli tn fJte obf^eirei^s oivn 
putne that can be neglected, wlnrli makes dT dt 
equal to instead of el. Tin* change confoinis with 
the discussioiis, when duly amended, of vaiiable 
electric inertia, and of the mfiiiences of gravitation 
on the jiaths of lays and on the s]iectium But it 
seem» to make liay of any giavitatioiial Action 
function of the type iiatuially assumed, iiainely, 
Z\/n^cds^ with adoption of the usual form foi ds^, 
and also ec[ually of the Einstein iiostiilate that each 



Fig. 1 


the extension modulus in a direction at 45° to the : 
b and c ciystallograpliie axes, between - 23° C. and j 
36° C. The ordinates represent a ciuantity, E, which | 
IS proportional to the extension modulus^; the , 
extension modulus is the reciprocal of Young's j 
modulus. It will be seen that there are two distmet | 
breaks m the curve, one in the neighbourhood of j 
- 15° C and the other in the neighbourhood of 23° C. i 
Smnlar results have been obtained with crystals cut | 


cubit IS separately a geodesic on it-* owi account 

It appears that one lia< to conclude that ^another 
mvanarit form nul^t be foiinrl for the Action function, 
or else if that be not feasible, that this type of lela- 
ti\ity scheme stands in essential contradiction with 
the s|.>ectro-.eopie postulate of absolute time for the 
atoms, as measiued m their own frames, and miaffectecl 
bv accelerations of their motions. 

Joseph Larmoe. 

Portrush, Aug. 18. 

On the Structure of the Spectra of Krypton 
and Xenon. 

As absorption measurements proved to be the key 
to a complete analy^^is of the arc spectra of neon and 
ara:on, we lecently extended the use of the method to 
mclu(le an inve^tiuation of the spectra of Iciypton and 
xenon. 

A-. m the case oi neon and aigon, we loimd that 
some lines in the s}>ectruiii of krypton were poweifully 
ab'^oibed by this same gas when a weak electiieal 
discharge was passed through it With xenon 
similarly stmiulatecL selective absorption of spectral 
lines was also observed Even a casual glance at 
jihotographic spectimm pdates obtained with both 
gases showed this weakening of selected lines. As 
was to be expected, lines in the visible spectral region 
were scarceh% if at all, absorbed. 

Examples" of spectral lines, showing strong absorp¬ 
tion bv the method indicated, are, m the case of 
ki-j'pton, XA760L 7854, 8104, 8112, and m the case of 
xenon, X\8231, 8819. The degree of absorption that 
took place m the case of other spectral lines is being 
determined fiom microphotometric obseiwations. 

In our analysis of the spectrum of xenon, the wave- 
number difference 9140 was observed between pairs of 
wave-lengths with the following frequencies 

/ 11167, f 11977, j 12675, } 13655, j 13664, f 15371, 

120307, 121117,121815, 122795, 1.22804, 124511, 

I 16177, j 16181, I 17552. 

\25317, 125321, 1.26692, 


in other directions. ^ j 

A full account of these experunents i.> in course of j 
preparation and will be published elsewhere shortly, j 

R. Morgan Davies. ; 

Physics Department, ! 

University College of Wales, I 

Aberystmdh. July 29. 

Newtonian Time Essential to Astromony: 

A Correction. 

In the supplement to Nathbe of April 9, I was 
permitted to discourse on the necessity, after Newton, 
of a universal tune for astronomical science, and had 
identified it objectively and ever^wvhere^ with the 
intrinsic vibrational tunes of the material atoms. 
In the last section it was imagined that this course 
had eliminated what had been considered to be a 
formidable discrepancy in the verification of the 
relativity scheme for gravitation. 

It IS now to be confessed without fiuther delay 
that this is not so. The reason is, briefly, that it is 
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The wave-number difference 9140 is the same as that 
between the wave numbers of the resonance lines 
XX1469 9 and 1295 8 foimd by Hertz, The pairs of 
lines are therefore and EiPt (^ = l to 10) Imes 

expressed in the old notation oiiginally used with 
neon. The infra-red wave-lengths and 

mvolve a metastable state, but wave-lengths showing 
strong absorption are found among them. 

The results given above go to show that the 
structure of the spectra of the heavier rare gases 
kr>q)ton and xenon corresponds to that of the spectra 
of the hghter ones neon and argon, namely, a normal 

I state, a state comprising 2 metastable sub-levels, 

I a "P, state, "etc. There is, of comse, a much larger 
‘ separation between tbe ®Poi2 and levels with kryp¬ 
ton and With xenon than wnth either argon or neon. 

J. G. McLennan. 

Richard Rxjedy. 

The Physical Laboratory, 

University of Toronto, 

Aug. 11. 
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Canadian Hydro-Electric Power Development.^ 
By Dr. Brysso^jt Citnisingham. 


II 

I N a review of last year’s activities in water¬ 
power development by provinces, Quebec took 
a pronounced lead with 168,000 h p , followed by 
British Columbia vitli 48,000 h p , Manitoba with 
43,200 h.p. , Ontario with 5700 h.p.; New Bruns¬ 
wick with 2600 h p , and Nova Scotia with a small 
amount. Deahng first wuth Quebec, it is to be 


the river of that name, flowing into the Ottawa 
River, is associated wuth the Canadian Inter¬ 
national Paper Company, w^hich has pulp and paper 
mills in the district, while a large quantity of 
power will be diverted to the Niagara system of 
the Ontario Hydro-Electric Powder Commission. 

The writer did not have an opportunity of 
inspecting the power stations in this district, but 



Fig. S.—Chelsea Falls development of the Gatineau Power Company, Gatineau River, Quebec. Capacity, 170,000 H.P. 
Under construction, 1926. This plant has recently been completed 
Reproduced by permission of the High Comiinshioner for Canada m liondon 


noted that though the plant actually placed in 
operation durhig 1926 fell short of the record year 
of 1925, projects now in course of construction 
represent a future addition of more than 1,400,000 
h.p., which indicates a continuance of substantial 
progress. The outstanding event of the year was 
undoubtedly the virtual completion by the Gatineau 
Power Company of two installations on the 
Gatineau River at Chelsea and Farmers’ Rapids and 
the initiation of constructional operations at 
Paugan Fails, the three sites having a total esti- 
; , mated capacity of 530,000 h.p. The Gatineau 
'Rower Company, which operates in the valley of 

’l' ^ fKW p. 3W. 
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he had the privilege of gomg through the two powder 
stations of the Shawdnigan Water and Power Co. 
at Shawinigan Falls in the St. Maurice River 
Valley, a group of the most important hydro¬ 
electric installations in the province, and he can 
testily wdth appreciation to the very complete and 
efficient service of generating and distributing 
plant wffiich he found in operation. Since its 
mcorporation in 1898, the Shawmigan Water and 
Power Co. has grown to be the fourth largest 
^tributor of electricity in the wnrld : it controls 
in the form of electricity or hydrauhc supply nearly 
600,000 h.p. The St. Maurice River is one of the 
largest rivers m the whole of Canada. It has its 
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source at the divide between the valley of the St, 
LavTence and the w^atershed of Hudson Bay at a 
point about 300 miles north of the former river, and 
it drams a region of nearly 20,000 square miles 
Practically the whole drainage region is forest or 
woodland, a circumstance which 
is most favourable for maintammg 
constancy of river flow. In a 
part of its course, the waters of 
the river descend more than 250 
ft. within a distance of a dozen 
miles, and it is here that the 
prmcipal power stations have 
been developed. 

Shaw^inigaii Falls ivas the site 
of the first development, and 
it is mm the centre of the 
Company’s generatmg and trans¬ 
mission system. Located about 
twenty miles from the Junction 
with the St Lawnniice, the 
curvature of the St. Maurice at 
this point, where the fall is 
150 ft., lends itseK admirably to 
economical exploitation. The 
first installation, completed in 
1902, consisted of tw’o 5000 h p. 
water wheels and generators, now' 
incorporated in Pow’er House No. 

1, the capacity of which wus raised in 1910 to 58,500 
h.p. by the addition of four units nf 11,500 hp. 
Power House No. 2, begun in 1911, wrth two 20,000 
h.p, units, received a third unit in 1912 ; tw'o 
additional miits in 1914 , and a sixth unit of 45,000 


Canada, Ltd.,and 15,000 h p. to the Belgo-Caiiadiaii 
Paper Company in the form of hydraulic pownr. 

At Cxrandmere, wLicli is six miles above Shawmii- 
gan, the power development of the Laureiitide 
Pow'er Company, Ltd., an alhed concern, comprises 



[S’ J Ea»j Lari 

o —Power Station. Capacity, 14o,000 H P 
ilcprodiiced by ppiim^sioii oi the bhaMimgan Water and Po^er Company. 

six 20,000 h.p. units and two 22,000 h.p. units, with 
provision for a final unit of 22,000 h.p. to be in¬ 
stalled in the future. The total capacity at present 
is 164,000 h.p. 

The latest addition to the Company’s generating 
system is an installation of 
120,000 h.p. at La CxabeHe, seven 
miles below Shawinigan, This 
w'as completed and put into opera¬ 
tion in 1924, Provision has been 
made for the addition of another 



Pig 4 —Grandmere Pokier Station. Capacity, 104,000 H P. 
Eeproduced by permission ot the Shawmigan Water and Power Company. 


h.p, in 1923 ; thus bringing the total capacity up 
to 145,000 h p. at the present time. There is con¬ 
templated the installation of tw-o more units of 
45,000 h.p. each ; so that, when completed, the 
total electrical capacity of Power Houses Nos. 1 
and 2 will he 293,500 h.p. In addition, 50,000 
h.p. is supplied to the Aluminium Company of 


unit of 30,000 h.p. 

In the short stretch of about a 
dozen miles of river betw'een La 
Gabelle and Grandmere, there are, 
therefore, three hydro - electric 
generating stations having a total 
capacity of 507,500 h.p. The 
local storage ponds of the three 
stations are under unified control 
and a balance is maintained of 
the electrical loads so that the 
water is utilised to its full extent 
in passing down the river. 

Through a subsidiary company 
(the North Shore Power Com¬ 
pany) the Shawinigan Water and 
Power Company completed and 
put into operation last year 
another installation of 22,000 h.p, at St, 
Narcisse on the Batiscan River (about 20 miles 
below the St. Maurice River), replacing an installa¬ 
tion of 1600 h.p., reputed to be the first in the 
British Empire to supply energy over long-distance 
transmission. 

The question of transmission is, of course, an 


No. 3018, VoL. 120] 




336 


NATURE 


[Septembee 3, 1927 


important problem ui dealing with the supply of 
energy from the generating centres to the Tarious 
localities of consumption The Shatiniigan Com¬ 
pany transmits 3 - phase aiternating current at 
114,000 volts over four lines to Montreal^ and 
the high tension used, together with the large 
amount of current parsed, necessitate very careful 
uisiilation Aluiuiiiium is largely taking the place 
of copper for the cables of transmission lines, and 
this step is opening out an important industry m 
the production of aliimmium from bauxite The 


300 miles of steel tower and steel pole voltage 
lines and about 400 miles of high imltage wood pole 
lines, ith more than a thousand miles of wood pole 
lines of low voltage The lines on the southern 
route to Victoriaviile cross the St Lawrence Paver 
one mile above the city of Three Rivers, bj" means 
of an overhead crossing which is one of the largest 
in existence, both as regards length of span and 
height of tower. The distance between the two 
towers IS 4800 ft , which, with the anchorage spans 
on each bank, gives a total length of 6324 ft of 



Fhdo 2 


Fie, 5 —La GaLelle Power Station Capacity, 120,000HP Wayward, 

Heprodiieed by perim-sbion of the ShawuugaD Water and Power Company. 


process is beiiig^ developed among other places on 
the Sagiienay River, where the bauxite is imported 
from districts in Central and South America, to 
he treated with the aid of the local hydraulic 

power. 

The high voltage transniissioii lines forming the 
trunk lines of the Shawiiiigan system radiate from 
Shayimgaii Falls westward to Montreal (85 miles), 
eastward to Quebec (55 miles), and soiithwaid 
across the St. Lawrence River to Sherbrooke and 
the Tlietford Clines Asbestos district Three 
general tt^ies of support are in vogue : steel towers, 
steel poles, and w^ood poles. Of these, the steel 
structures are the more jiermaiient. There are 
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crossing. The towers stand 375 ft. above the 
foundation level. The minimum clearance above 
the water is 165 ft, so as to admit of the passage 
of ocean liners between Montreal and Quebec. 

It would be possible to dwell at considerable 
length on the development of water poww in the 
Proyinee of Quebec alone. In addition to the 
Gatineau River, the St. Maurice River, and the 
Saguenay River installations, to which reference 
has been made, there are a number of minor 
installations of cumulatwe importance, some of 
which in time will form the nuclei of future groups 
of powder centres Projects which are m hand, or 
under active consideration, include a 65,000 h.p. 
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development on the Frame River, near MontredI, 
by The Montreal Island Power Co a 50 000 h p 
development at Spicer Fail on the St Francois , 
River, by the Southern Canada Power Co a ' 
40,000 h p plant at Mountain Fall, on the Rouge ' 
River, by the Canadian International Paper Co 
a 50,000 h p addition to the Ottawa River Power 
Company's installation at Bryson, and a number 
of lesser calibre. 

The Quebec Streams Commission continues a , 
very useful and beneficial Avork in fostering water- ' 
powder development in the Province. The Com- ; 
mission has extensive storage reservoirs established 
on the St Maurice and St Francois Rivers 
Kenogami Lake Ste Anne de Beaiipre and Mitis 
Rivers, all of which are at present reported as j 
filled to capacity, the various plants m connexion ; 
therewith being thus assured of an ample supply ' 
of wmter during the winter season The Com- ■' 
mission now has under its supervision the con- i 
struction of the Baskatong reservoir on the | 
Gatineau River, which is at the point of comple- . 
tion. This reservoir is formed in part by Baska- > 
tong Lake, and has a capacity of 94 billion cubic { 
feet , it serves to regulate the flow to SOOO i 
cubic feet per second Other vork of the Com- | 
mission includes surveys and investigations of i 
likely projects, some of which will materialise m ! 
due course. ; 

The Province of Ontario includes, of course, the 
%voiid-reiiowmed Falls of Niagara, or, at any rate, i 
the Canadian portion of them The Ontario | 
Hydro-Electric Power Commission recently com- i 
pleted two iaige stations, the Qiieenston on the ’ 
Niagar*^ River with 550,000 ii p development, 
and the Cameron Falls on the Xipigon River with 
75,000 h p development The Qiieenston Station i 
is now fully loaded, and for the further supply of J 
the Niagara system the Commission has entered I 
into a contract with the Gatmeau Power Company | 
for the delivery of from 230,000 to 200,(^00 h p | 
over a 220,000 volt line, commencing next year ' 

In Northern Ontario, the Abitibi Power and ; 
Paper Co has completed the transmission line ' 
from its 48,000 h p. plant at Island Falls to the ; 
mills at Iroquois Falls. The towm of Cochrane 1 
is also served from this line A short distance to j 
the west, the Spruce Falls Co. has in hand the i 


eonbtriiction of vorks at Smoky Falb on the 
Mattagaiui River winch vili rc-uit iii the obtain- 
meiit of 70,000 hp, vliicii will be utdi^ed to 
supply energv to the t\jiiipaiiy‘s pulp and paper 
mills in the district 

In the extreme west of the Province, a 17JH30 Ii p. 
development at the western outlet ot the Lake of 
the Wood'- lias been achieved by the Keewatia 
Power Co In the same district the Bachiis 
Brooks Co has undertaken the cuiistruction of 
three power sites on the Seme River, wliieli will 
have an aggregate capacity of 37.020 h.p It is 
expected that all three will be completed and in 
Use by the end of the current year 

Important deveiopineiits are in progress in 
British Columbia and Manitoba, but as these are 
much farther afield than the wnteu’s ambit, only 
very brief allusion will Ije made to them In the 
former Province there are woiks m hand on the 
Kootenav and Powell Rivers while the British 
Columbia Electric Raihvay Company’s dam at the 
Aloiiette lakes, eight miles north of the Fraser 
River and about 25 miles due east of Vancouver, 
has proved a valuable addition to the supply at 
Stave Falls A project promoted by the same 
Company at Budge River is designed for an 
initial capacity of 54,000 Ii p . winch may ultimately 
reach a total of from 550,000 to 7tHj liOO li p In 
Manitoba, the City of Wiiimpeg and the Manitoba 
Pow'er Company have made notable additions to 
their respective installations 

There is not, however, quite the same iiidiieement 
m the Western Provmces of Canada to exploit 
w'ater-poiwer as in the Provmces of Quebec and 
Ontario Coal is procurable, and although not of 
high quality, yet the poiver situation is not so 
compulsory or so drastic as if no alternative source 
were available It is therefore in the Eastern 
Provmces, with their conspicuous lack of coal¬ 
mines, that the greatest and most siiMamed effort 
IS being made to develox) water-xiower, and the 
foregomg notice of the stex3s which are being taken 
to remedy a striking deficiency m the natural fuel 
resources of the country, so obviously x^i’Cjudicial 
to the development of its industrv and commerce, 
can scarcely fail to mterest those whose duty it 
IS to survey the field of Nature and exjiloit it in the 
interest and service of niankmd. 


The British Association at Leeds. 


I N the phraseology of our trans-Atlantic cousins, 
the Handbook for the Leeds meeting may have 
' said a mouthful ’ when it describes the area 
visited this year by the British Association as a 
' conurbation,’ but behind the word a very im¬ 
portant feature of this year’s meeting is struggluig, 
if clumsily, for recogmtion. Proximity of popula¬ 
tion, and the interlacing of road and rail com¬ 
munication, make the area of the West Riding of 
Yorkshire one urban unit with a xiopulatioii betw*een 
one and a quarter and one and a half millions. At 
the same time, local civic sxmit proclaims its 
divisibihty into independent units every w^lnt as 
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strenuously as the x^hysicist splits up the chemist's 
atom The iinimtated visitor must not coiifoimcl 
Dewsbm'y with Batlejy or (as the provisional issue 
of the time-table did 9 Halifax with Huddersfield; 
his crime is as great as that of the visitor to the 
Western States who assumes that Los Angeles and 
San Erancisco are much the same thing 

The Englishman may x^ay about the same iiigli 
price for grax3e fruits from Cahforiiia and Florida, 
but this is a mistake condemned on entirely different 
grounds, and equally emj)haticaiiy, by both these 
States ; similarly, local chamxnonship individual¬ 
ises the products of the local looms, and in its own 
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war lias iiotliiiig to learn from tlie Florida story 
of ^tlie turtle masqiierarling in tlie Califoiiiian 
visitor's blankets as a bed bug, to demoiisti’ate tlie 
scale of tilings m Florida These civic rivalries 
key up the pace of Me in the West Fading, both iii 
industry and m sport Local league cricket is m 
a different v'orH from the countr\' cricket of the 
west of England, and the Whitsuntide rival 
counties of the White and the Pted Eose are cred- 
ibi}- reported on that occasion to say "How do'' 
011 ^ their first mornuig, afterwards nothing but 
‘ How's that 

Ill such an area^ visits to works and to educational 
and civic institutions by interested Sections, can 
be almost indefinitely continued, each city or 
borough having its own lesson to teach Similarly, 
the Association's meeting is characterised by a very 
large extension of the list of citizens and childrens 
lectures, an experiment winch will be watched with 
interest. These lectures are still somewhat a new 
development, and there is sometimes a difficulty in 
utilising the favourable opportumty to attract a 
general audience to listen to science which is 
created by the general publicity associated with 
the meetmg. 

The Handbook has a very mterestmg chapter 
by the editor. Dr, C. B Fawcett, upon the location 
of Leeds, which began as a foothill tovii on the 
eastern edge of the Fennmes. Its central position, 
halfway between the south coast and the Highlands, 
between London and C41asgov, and between North 
and Irish Seas is naturally emphasised Leeds 
citizens at jiresent consider themselves centrally 
placed also for the dissolution of the series of 
depressions which follow in melaiichoh' succession 


from the Atlantic and apjjarentiy disperse in ram 
down the flanks of the Penniiies. At the same 
time, from the north of Scotland, from Ireland and 
the Isle of Man, and from the Riviera, holiday 
makers return with tales of days spent in sunshine 
August has had an exceptionally hea\ y rainfall 
record, and the visitors wlien in the gardens of 
them hosts are asked to remember that for most 
days of the last month it has been quite impossible 
to wmrk upon the sodden land Certain excursions 
have of necessity been altered. Section K (Botany) 
■\diich always enjoys splashing about a swamp, as 
it did vith success both at Southampton and in 
Canada, had arranged to visit the interesting 
marsh at Askham, near York, refened to by Mr 
Sledge in his botanical notes in the Handliook 
This marsh was quite inaccessible a few davs before 
the meeting, and the Yorkshire papers still recoicl 
flood conditions in various parts of the three 
Ridmgs that are quite remarkable for the season 
Tins year the adventurous visitor to Gaping Ghyli 
shoiifd certainly find the 340-foot waterfall descend¬ 
ing this pothole an impressive if damp experience 
The maugiiral meetmg v'as held in the Majestic 
Cmema, which possesses a very large auditorium. 
The overhead lighting was strengthened specially 
for the occasion, so that the audience should both 
be able to sec and be seen 

On Tuesday, Sept 6, the B ^Y Piovinciai Grand 
Master of West Yorkshire, the TTscomit Lascelles, 
K G , will attend a meeting at the Masonic Hall, 
Gieat George Street, to welcome visiting members 
who are Freemasons H R B Princess Mary'will 
also attend the Civic Reception to bo held.at the 
City x4rt Galleries on Thursday night, Sejit 1. 


The Stone Age in Kenya. 


riiHE brief reports wdiich have reached England 
-L from time to time of the discoveries relatmg 
to the stone age in Kenya hy TIr. L S B, Leakey 
(see Nature, July 16, p. 85) have pointed to 
the possibility that evidence of great importance 
for the early history of man m this part of 
Africa might he brought to hght at any moment. 
The amiouncemeiit, therefore, that a preliminary 
report on the excavations recently earned out by 
Mr. Leakey and Tlr. B, H. Newsam, with the 
advice and co-operation on geological points of 
Dr. Nilsson and J^Ir. E. J. Wayland of Uganda, 
would be presented to Section H (Anthropology) 
at the meeting of the Britrsh Association at Leeds 
had been received with considerable interest. In 
the absence of the authors, who will return to 
England later in September, the report was com¬ 
municated to the Section by Dr. A. C. Haddon 

The work covered hy the report is in the nature 
of a preliminary survey and deals with the results 
of excavations in two areas, one in the neighbour¬ 
hood of Lake Nakiiru on the floor of the Rift 
Talley, the second at LTpper Eimenteita. 

Before dealing with the present (hscoveries, it 
may be ^recalled that ever since 1893, implements 
and obsidian flakes, some accompanied by pottery, 

No. 3018, VoL. 120] 


have been found in Kenya Some of these were 
surface finds, others were situated at a depth of 
two to three feet Some, again, were obtained 
from the high level beaches of the Rift Valley 
Among them also were implements comparable to 
the pal^ohthic implements of Europe, and in 
some cases they were associated with the remains 
of extinct ammals. Similar finds have been made 
in Uganda, and ]\Ir. Wayland has classified these 
implements into three clivisioiis. Reference may 
also be made to the skeleton found m the Oldeway 
Gorge 111 1914 which was associated with fauna 
now extinct. 

Turnmg now to the results of Mr. Leakey’s first 
year's work on the Nakuru site, evidence was 
found for at least two periods of high lake-level 
reaching to 6604 ft. above sea-ievel as against 
the present 5768 ft. In relation with these high 
levels there was evidence for falls to a point below 
the 200-ft. level It is suggested that these high 
levels represent pluvial periods to be correlated 
with the glacial epochs of Europe This suggestion 
awaits further examination m the light of e^adence 
to be furnished by fossil bones and shells collected 
from the various horizons in the lake deposits. 

The archseological site at Nakuru is situated 
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365 ft above present lake-level and eon>ifetfe of a 
deposit along the edge of a cliff The two upper 
strata show no sign of a submergence and there¬ 
fore must be later than the high lake-level In 
these upper strata, ten biiriaL were found distri¬ 
buted through a depth of 13 ft With them were 
large iiiiiiihers of iiiipleineiits and pottery frag¬ 
ments as well as stone bowls^ the latter hemg more 
iiunierous in the upper levels One skeleton wa^ 
found m perfect condition and alone afforded 
material for detailed measuiement The notable 
characteristics were the length and width of the 
face and the great depth of the mandible at tlie 
symphysis, the height ot the palate and the promi¬ 
nent nose with a low index of 50 The skull is 
markedly dolichocephalic The associated industry 
is essentially microiithic Beneath tlie^e two strata 
and obviously earlier in date, vas a small deposit 
of sand and pebble^ which had been subject to the 
action of water Tins containeda few obsidian 
the tools being for the most part backed blades 
At Upper Elmenteita two sites v ere investigated 
The first is at a height of 393 ft above present lake- 
level, and is situated on the edge of a chff vhich 
consists of lava overlying an alluvial deposit The 
chff IS one side of a valley which was cut by a 
prehistoric river during an interpluviai period, and 
afterwards filled by a rise of the lake, most of the 
later allimiiin being washed avay m a '-iibsecpaent 
fall In this later alluvium, which lay m pockets 
in recesses and crevices, were foiiiifl the remains of 
twenty-six individuals scattered aliout at various 
depths with obsidian tools, pottery, stone mortars, 
and eggshell beads It is suggested that these 
individuals belong to a period previous to that at 
which they were deposited vliere they vere found 
All the bones are more or less fossilised and veil 
preserved There are at least two skull types 
Elmenteita A is a primitive type Eeinarkalile 
features in the mandible are the depth at the 
symphysis—41 mm—the thickness of the hori¬ 
zontal ramus and the relative height of the ascend¬ 
ing ramus. The angle is also remarkably obtuse 
Other notable features of this type are the low 
forehead, the length and breadth of the face, and 
the exceptionaliv long and narrow nose, of which 
the index is 47 4 The skull is clohchocephalic, 
its index being 68 2 The second tyjie, Elmenteita 
B, is not so primitive as Skull A, differing from it 


j in its greater l^reaclth, the index being 75 It has 
I a lemaikabiy high cranial capacity — IGbO 96— 

I and &11 exceptioiialiv narrow nose with an index 
of 40 Neither oi these resembles the 

j modern negro of the country 
' A cave or rock-.'^helter at Elineiiteita, situated 
: at a height of 594 ft above |jreseiii. lake-level, 

I produced imijortant stratigraphical evidence, 
j Eleven horizons were exposed, ot which the first 
j tiiree were modern and sliovced no tools^ the 
1 fourth vas alluvial, and the fifth composed of 
* debris from the roof The sixth produced iiiiple- 
i ments and potteiy, the eighth was aliiivial, and 
I the ninth rock rubble, while the tenth was an 
occupation hearth layer with obsidian tools and 
bones The eleventh contained burials. If, as is 
argued, the alluvial deposits at four and eight are 
to be identified with the liigli lake-levels^ the first 
or later prehistoric period belongs to the second 
interpluviai and the lower or earher culture to the 
first interpluviai Of the two cultural horizons, 
the first or later belongs to the neolithic in culture 
if not m date and is to be compared to the Eimeii- 
teita site (Monro's Farm), while the earlier coiitams 
a much cruder mdu&try without pottery, the 
implements being rough flakes showing just a vein" 
small tiace of secondary chipping In the lowest 
level, 14 ft below the surface, have been found 
tiaces of burials, but at the time the report was 
written no human remams had been taken out 
The most conclusive evidence as to the age of 
the industry vith lunate and backed blades was 
found m a drift across the Eiiteril Kiver, giving a 
clear section across the alluvial plain at a level of 
330 ft above present lake-level and showing very 
clearly the deposits during the high-level periods 
In the dejiGSits of the last pluvial period are a 
number of obidian tools, chiefly iiiiiates and 
hacked points, definitely associated with fossil 
\ bones which v ouki seem to belong to some form of 
’ hippopotamus 

Taking the results of the mvestigation as a whole, 
they would go to show the occurrence of two high 
lake-levels mdicating two pluvial periods, the 
existence of stone age cultures earlier than both 
the high lake-level deposits, and m the ease of the 
earliest deposits antedatmg the earher rise of the 
lake, human remains are associated with crude 
tools. 


Obituary. 


Sir Harry Johkstox, CTC.M.G , K.C.B. 

HE death of Sir Harry Johnston removes one 
to vliom the British Empire and science owe 
great debts Henry Hamilton Johnstoii vrs born 
at Kenniiigtoii on June 12, 1858, and he died near 
Worksop on July 31 last at sixty-nine years of age 
He was educated at the Stocktveil Grammar 
School, King’s College, London, and later at the 
Eoyal Academy Schools. Endowed with great 
natural ability "and with a vigorous and fearless 
mind, he soon displayed an amazing versatility 
wiiich led him to success along many different 
paths. Distinguished as an artist in w^ater colours, 
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an intrepid explorer, a naturalist, an anthropolo¬ 
gist, a linguist, and a wHter, he w^on for Inmself a 
permanent place in history as one of the builders 
of Great Britain's x4frican Empme and as a wise 
colonial administrator Pohtieal activities, alone or 
in con j miction with Cecil Rhodes, Sir Alfred Sharpe 
and others, constituted the most important part 
of Sir Harry Johnston's life-w'ork An excellent 
account of these actmties wms pubhshed in the 
Times tor Aug 1. 

Although he had \isited Tunisia previously, 
Sir Harry Johnston’s connexion with Africa may 
be said to date really from 1882, when he acconi- 
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paiiied Lord Mayo on a jonniey ihrongh .southern 
Angola. Tlieiioe he inarcdicd away nortbwardw by 
himself to meet Stanley on tho Congo. This 
journey and his book The Kiver (^ongo 
describing it displayed the power and resource of 
the young explorer. As a result ho was cliosoii 
to lead the scientific expedition to Kilimanjaro 
organised by the British Association and the 
Eoyal Society. Politics, science, and art marched 
with Johnston on this, as on all later occasions ; 
the fruits of the expedition were important bio^* 
logical collections, a valuable book U The Kili¬ 
manjaro Expedition ”), and a crop of satisfactory 
treaties vith the native chiefs Tn 1885, as 
vice-consul in Cameroon and tho Niger Delta, 
Johnston showed his capacity for courageous 
administration Later came special missions to, 
or long spells of administration in Nyasaland, what 
is now called Northern Rhodesia, British East 
Africa, Uganda, and Liberia, where his labours in 
Africa terminated in 190G, 

In spite of all difficulty and danger, and of the 
pressure of onerous duties, Sir Harry Johnston 
never lost his early enthusiasm for Nature and art. 
No administrator in Africa or elsewhere has over 
done so much as he did to advance science in tho 
countries under his control. His own contributions 
to science were many, his explorations of Kili¬ 
manjaro, Riiwenzori, and the Somliki Eorest, the 
discovery of the okapi, anthropological investi¬ 
gations among tho pygmies and other Afrie.an 
people, and studies of the native languages being 
among tho most important. Firm in tlio belied 
that white rule in Africa depends ultimately njion 
a complete knowledge of the country, its natural 
history, its people and their institutions, fJohnsion 
lost no opportunity to collect information and 
material himself, and what was still more im¬ 
portant, he urged all his siibordinat(\s to tlio per¬ 
formance of a similar duty. Ho was too wise to 
fritter away his time in a vain attempt to work out 
everything for himself. On one occasion one of 
his lieutenants was heard to grumble. I collect 
endless mammals and birds,” ho said, but Sir 
Harry won’t look at them. All he says is, ' Put 
them in the box.’ ” But in due course the boxes 
came home to South Kensington to play their part 
in building up our knowledge of African zoology. 
Sir Harry Johnston wrote many books dealing 
with natural history and exploration ; of these the 
most important areThe Kilimanjaro Expedition ” 
(1885), ‘‘ The Uganda Protectorate ” (1902), and 
Liberia ” (1906). Lucidly written and charmingly 
illustrated by reproductions from the water-colour 
paintings of the author as well as by good photo¬ 
graphs, these books are of permanent scientific 
value as sources of original information. Despite 
its 'weight and its date, the best guide that the 
traveller interested in natural history can carry 
in West Africa is the second volume of '' Liberia.” 
In addition, Sir Harry Johnston also wrote various 
political works, novels, and a play. 

The present writer first saw Johnston at a 
meeting of the Zoological Society of London in 
1905. He knew that appearances were often 
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deceptive ; yet he found it hard to bclK^vc that the 
(lajiper little man reading out a long list of native 
names for animals in a (uiriously higli-pipped voice 
could be in tlie stenuu* pla(?es of the world the strong 
loader of mcu. A br’oad view of tins r<muu‘kahlc 
man and of his life and work seems to suggt'si 
comparison with another great jiioneer of Empire-- 
Raleigh. There arc differenees of course. To-day 
the way of the universal genius is both harder anil 
easier than it once was ; thanks to science and 
the press, so many have now be(*ome vocal that 
genius, unless it bo of the narrow spem'aJist kind, 
has diffieuliy in making itself hoard above tho 
general din and very httlc (duinee of being remem¬ 
bered ill the restless seas of modern distraction. 
Had ho lived three (amturies ago, Johnston would 
have beeome a fiojuilar h(ux) and he would have 
gone to the lilock ; to-day, exe.ept on those rare 
occasions when he (dianc^ed to share headlines with 
tho doubtful iigur(‘S of a mnw cr'Ieh?(% Rakngh 
would attract little atPmtion and would die 
quietly in bed. M. A. 0. M. 


NoTtens on the life of Dr. Oarl H. Eigenmann, 
by David Starr Jordan and Fenuuidus Payne, in 
Science, vol. 65, No. 1691, give good accounts of 
the work of this eminent ichthyologist, able teacher, 
and indefatigalile cx[)Iorcr, who dicxl on April 24 
last. A siudimt under Prof Stai*r Jordan, he 
succeeded him in 1891 as professor of zoology in 
Indiana University, and in 1908 was made (lean. 
For some years he was curator of (ishes in the 
Carnegie Museum, Pittsburg, and in 1895 lie 
(istablisluMl a rn\sh-wafi(a’ hiologusaJ station in 
Nori-lurn Indiana, of whieli he was diret^tor up i.o 
a lew years IkToh’^ his (Undh. Otu^ of Ins most 
important works is on tlu') blind eav(‘ (islu\s of 
North Anuricia, and for purposes of colli*e4ing 
material for this study lu^ nuid(‘ (uxpcHFitions to th(^ 
cave regions of Indiana, K<aitu(?ky, Missouri, Toxa,s, 
and Cuba, and for the detailed exploration of ihc! 
fish fauna of tlu^ Amazon and otluu’ Bra/zihan rivi'rs 
he made four trips to youth Amcric^a, Imsides 
sending students on other (^<xpeditions In all, 195 
new genera, containing about 600 speant^s, were 
defined by Eigenmann and his colleagues, and his 
technical papers number upwards of 170. It is an 
interesting fact that Dr. Eigcmmann ent(u‘cd the 
university as a student in Latin, but most fortu¬ 
nately it was not too late to change wlnm in his 
second year he discovered that his iasi^cs w(u‘e 
zoological rather than classical. 

We regret to announce the following (kiaths : 

Mr. G. Ct Champion, who (M)Uec!iod (aitomolegicai! 
material for (jo( I man and Halvin for t}uP‘ Biologia 
Contrail-Americana ” and contributed largely to the 
published work, on Aug. 8, aged Bov(uiiy-Hix years. 

Mr. Alban H. C. Doran, wiio collabonitod wu'th Hir 
James Paget and Bir James (k)odhari in tho (jompila- 
tion of the second edition of the (titalogues of iho 
f^athological B(5ri(^s in tho Mtiseuin of tfie Royal 
College of HurgeonB, and also pn^pared a doHO^’iptive 
Catalogue of Burgical instrumonts in the Museum, on 
Aug. 23, aged sevonty-seven yc^ars. 
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News an 

.-Xt th{' iii<uii»ina.l ot the Eiitish xX^t-iOCiatiou | 

at LlhmIw an Au;l> 31 a inossaae was leceived froju 
H R M tfi(^ Pj iiK*c of \\’'al(^s expressing i‘egret at bis 
inaBilit^ to attend ni person to welcome Ins successor 
to the oibce ot ])residont, of whom lie sa\s I have 
loason to ])el]eve that when any one in this country 
<hg:s up a lione his first instinct (subject to the inter¬ 
vention of the police) is to send it to Sn Aithur 
Keitli ” Refoiring to his own presidential address at 
Oxfoid last year. His Royal Highness suggested that 
his choice of subject, “ Science and the Stated’ has 
been justified l)v the emphasis which was afterwards 
laid upon the value of scientific reseaich to imperial 
develojJiuent at the pioceedings of the Jmpeiial and 
Colonial Ohice Cbufei'ences. This recognition, he 
considered, places it beyond doubt that moie 
general attention for the objects of science” is in 
process of aclucvement. He expressed the o[)inion 
that an me*reusing ineasuie of public su[)}>ort should be 
ac(*orded to the Ri itish Association for the furtherance 
of this object. Fortainatelv, its powders have been 
very materially strengthened during the past year, 
Hirough the splendid generosity of Sir Allied Yarrow, 
in making it a gift of £10,000 for general puiposes. 

Undoubtedly, the address of the loyal president 
of the Association at Oxford Iasi year did much to 
focus juibhc attention upon the function of the 
scKuitilii* worker in the social organism ft informed 
(he non-s<.*i(mtifi(‘ nuunliers of the community, m 
lunguagi' p(‘rf(‘c(ly nitelhgible to tluan, w'hai- seieiK'o 
has aehimi'd, whati (be nation can a<ihiev6‘ if it applies 
th(' sciiMitiiic knowledge it alrc'uch' possesses, and tlie 
na(ur(‘ of (hos(^ fiuMu'r probkans confionting the 
world, for tiu* solution of which the* scientilic woiker 
IS indis|)ensabl(‘ Hi(‘ Leinls address of Sii* Aithur 
Keith ma;v bo said tn stress the spiritual as])oct of 
sci(‘iic(‘ as contrast('(1 with tlu' material aspeet dealt 
w'ltli })y Ins pr('de(*ess()r It is c([ually remarkable for 
its breadth of outlook and its fri^odom from iintatmg 
and inm('e(‘ssa,ry teehiiK'alities and obscurities of 
language winch mar so many addiesses on scientific 
tn}>ics. It. wxaild be well, perhaps, if the (k>uncil of the 

so-(!alled parhanunit of scicik'o ” would considex tlie 
])ossibility of insisting that at least every sectional 
I)r(‘sid<'nti should also dinxl broadly with his particular 
l)ran(ii of seuaici' in order that- tlu^ gcmei’a] public and 
memix'rs of otlu'rs sections might. m a position tn 
ap|)re('iate its imph(*ations. JkijKU's dealing with a 
lugidy sp(‘<‘inhstMl pave of ivsearch arc, as a general 
ru](% b(isi. d(iiv(a‘(Hl bidoro inombers of a learned 
societ y. Judging Iroin some of the sectional presidents’ 
addresses and papers read or to lie road at Leeds, it 
wmuld appear that tlie essential differeiU'O in function 
liotween a section of the British Association and the 
corres{)onding loarned society, or botw^oon the Britisli 
Association as a. body and the Royal Society, is not 
sullicumtly apprecaatod. It Inippons that this year 
only four of the presidiaiis of t.lu^ thirteen Sections 
are hdlows of the Royal Society, whereas usually the 
number is six or more. 
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The instiaictive survey of man’s physical natuiv 
and history dir^pla;ved by Sir Arthur Keith m his 
addiess is sure to attract close attention The addi'ess 
is ])iinted m full ni a Supplement to this week’s issue, 
and the statement it contains as to the [iresent 
jiosition of Daiwin’s theory of man’s descent wall be 
w^elcomed by a wade circle of loaders We need not 
follow the survev heie, but theie are certain aspects 
of the search for the elusive line of man’s direct 
ancestry which foice themselves to notice Many 
discoveiies of remains of fossil men have been made 
since DarwaiTs day It is remaikable liow" little they 
have helped to unravel the direct stages of the 
ascent of modern man, and how many have been 
side-tracks oft the mam line, so that, m the teims 
of the genealogical tree, the branch of modern 
humanity has become beset by a thicket of collateial 
branches. We do not yet know the jilace of origin 
of the human biaiich, for although the w^eight of 
evidence points to close relationship m some sort wnth 
the anthropoid groiiji, otlier possibilities have been 
advocated, each founded on legitimate arguments 
Indeed, it seems as if association with one or another 
existing type of monkey depends ujion the choice of 
the particular structure upon wdiieh the stress of 
comxiaiTson is laid. Even as regards existing man, 
we cannot yet trace each living i‘ac© indubitably to 
its })la(‘e of origin on the ancestral tree. 

]\Iay it not be that in searching foiweach mnnite 
intermediate stage in a series, w^'O search for some¬ 
thing which may not have existed , that w'e are s^ill 
too much dominated by the idea ol the rise of sxieeies 
liy v\ay of the cuniiniious minimal variations which 
Daiwvin so oftVidively advocated Did w'o but under¬ 
stand in full the ])ossibilities of the correlated dovolop- 
ment of jiarts, the difference between basal variation 
ami correlated soijuence, we might cease to exiiect ui 
the development of each and every structuie a com¬ 
plete series of minimal gradations, and bo freed from 
the bogey of the ‘ missing link.’ Such difllculties do 
not aftect the mam story of the ascent of man Every 
discovoiy bearing on the problem made since Darwnn’s 
day, whether it be morphological, ©mbryological, 
[ibysiological, psychological, or biochemical, has con- 
firniod the general thesis of Darwin that man is an 
offsjij’ing of tho animal work I and that his nearest 
existing relatives arc the higlier apes ; as Sir Artliur 
Keith jmts it, “ the fundamentals of Daiwin’s oublino 
of man’s history remain unshaken. Nay. so strong 
has his x^osition become that I am convinced that it 
never can be shaken.” 

vSoME six hundred delegates, of whom more than 
four hundred are from the British Isles, arrived in 
Montreal for the official oxienuigon Aug. 22 of tho second 
triennial Emx^iro Mining and Metallurgical Congress, 
The Congress has been organised by ten separate 
milling and metallurgical institutes from Great 
Britain, South Africa, Australia, India, and Canada. 
At tho first morning’s session, the chair was taken 
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by Sir Robert Horne, the honorary president, who with 
the Honom*able Charles Stew'art, Canadian Minister 
of the Interior and president of the Congress, delivered 
inaugural addresses. The Congress will be divided 
into two sections for a comprehensive tour of all the 
Dominion’s xmning centres. One tour goes right 
through Canada by special train to the Pacific coast, 
wliile the other confines its attentions to central and 
eastern Canada. On Aug. 23, the delegates left 
Montreal by special tram for Ottawa and the Niagara 
Fails. Technical sessions were held in Toronto on 
Aug 25 and 26. 

The Empire Mining and Metallurgical Congress 
has endorsed unanimously a resolution proposed by 
Mr. R. E. Palmer, president of fihe Institution of 
Mining and Metallurgy of London, embodying the 
suggestions, contained in the paper read before the 
Congress by Sir Thomas Holland, for the survey of 
the nameral resomues of the Empire. Sir Thomas 
urged the necessity of reviewing for each unit of the 
British Empire the mining resources for smelting 
capabilities with the view of accumulating in addition 
to the ordinary official statistics the essential data 
necessary for the formulation of an Empire economic 
policy. The British Empire produces about a quarter 
of the total mineral production of the world of nearly 
two billion tons ; but it is not independent and 
completely self-contained m respect of mineral 
requirements, and it might bo desirable to carry 
surplus stocks of vital mineral nocessitios which 
could foe drawn upon in any temporary emorgcHicy, 
such as, for example, in the case of nickel in thc^ time 
of the War. The Congress adopted the resoluimn as 
amove towards achieving a cornprohonsivo tabulation 
of the Empire’s mineral and industrial resources. 

A NEW forestry society, termed the Hocioty of 
Foresters of Great Britain, has been founded during 
the past year. The idea originated amongst some 
of the younger forest officers under the Forestry 
Commission; and though it is laudable enough, 
doubts have been expressed as to the wisdom of 
taking the step so soon after the inauguration of 
the Commission and whilst the number of trained 
foresters in Great Britain is so small. There exist 
already in Britain the Scottish Arboricultural and the 
English Arboricultural Societies and the Empire 
Forestry Association, whilst at least three other 
societies can lay claim to an interest m forestry or 
arboriculture. Neither of the three societies men¬ 
tioned above can be considered to be in an over¬ 
whelmingly strong financial position. It was perhaps 
natural to ask whether there was room for yet 
another, even though its aim and object was to 
restrict membership to fully-trained and qualified 
foresters. This qualification had to be waived and 
associate members admitted m order to enable the 
society to be started. Those interested in forestry 
in Great Britain will watch the new-born plant with 
interest, font not without anxiety. For societies of 
eannot be maintained without funds, and 
tile man of science and the technical officer have 


many calls of this nature made upon tlieni now-a- 
days ; and to expect a junior or ewen senior oflieer 
to belong 1o tlireo soeieti(\s all, ac^.eording to their 
articles of ineinhersliip, ainiing at the sam(‘, end, is 
i*atliei’ a severe trial 

It is fully rc^eogniscHl tliat a tcK'hnicuii society oi ilio 
typo referred to above losers half its utility and 
interest unless it is represented by a journal lueoiding 
both its own progress and tliat of tlio science which 
it represents. The now society was not unmindful 
of this necessity. The first number of its journal, 
entitled Forestrif^ has recently appealed, !ti is an 
ambitious publication issued in beautiful stylo by 
the Oxford XTnivorsity Press and contauivS artudc's * 
of considerable interest. But the (juc^stion at. ou(‘e 
arises in the minds of thoso aeqiiaintod with pri^sent 
costs and the habits and rca(uirenients of prohsssional 
men, especially foiust. olficcrs -Gan th(^ money be 
found to maintain this high ((uahty, and can tho 
mtorost bo mamtamed m a [mbhcation issuimI only 
once a year ’ for this is tho present aniiomuMMl in¬ 
tention ? If issued more fro((uontly, (uiri the high 
interest of the present number bo maint.aineil ? Wo 
hope that, in parliamentary phrase, the answers to 
these questions are m tho affirmative; for old hands 
know that they are vital i.o success. 

It is expected that some two huudrod organisations 
will bo reproserd.od at tho fourth conference of tho 
Association of Special Lihranc’is and Information 
Bureaux which moet.s at Trinity (Jollogo, Gambriilgc^ 
during tho week-end Sept. 23-26, h\>llowing-*-i*«iw 
rccofition liy Sir .1 d. fidiomson, Muistur of dihiity, 
Sir (fi'orfroy Ihitler, senior M.fh for tln^ Umviu’Hity 
of (Cambridge, will diiivcu’ th(^ presidendhd addriw, 
whilst among tho many well-known expen-i.s giving 
papers are Sir Henry Lyons (Diroctor, idle Siic^nce 
Museum), Mr, A. E. Overton (Ikhieipal, lh>a,rd of 
Trade), and Sir Richard Gregory, fidie suhjcMi.s t^o 
bo (iiscuBHod at tho (Conference incslude siuii <.opic»s 
as the recent Iteport of tho Ptiblio laliraries Gom- 
mitiee, co-operation botwoen libraries, and book 
selection in science and technology. Sectional nu^et- 
ings will bo held on information and stat.isth^s in 
commerce and industry, on patent classitii^ation and 
on information bureaux (luestions. Tho (hniinwnio 
is open to all inborostocL wliothor mom hors (>f tho 
Association or not; a copy of tlio dot.aikMl (irogrammo 
and other particulars can bo obt.aiiu«l from tlio 
Secretary, Aslib, 38 Bloomsbury S(|uare, London, 
W.C.l. With tho assistaiKio of tho Garnegio United 
Kingdom Trustees, tho Association is publishing in 
the autumn a directory of sources of specialised 
information, edited by Mr. (L F. Barwick, lato 
Keeper of Printed Books at tho British Museum. 
The book is unique in character inasimudi as it 
records under thousands of subject headings the 
various centres in Great Britain and Ireland to 
which those in search of spocialiHod information 
should turn. 

^ The importance of the issues involved in jirohistorie 
chronology and archaeology must bo our oxenso for a 
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fuithor reference to Vaffaire Glozel The scepticism of 
TAbbe Breuil and Mr O. G. S. Crawford has received 
further support from M. A. Vayson de Pradenne m 
the Bull, de la Societe PreMstorique Prangaise, No 6, 
1927 M. de Pradenne, a personal friend of Dr 
Morlet, has visited Glozel, himself excavated on the 
site, and carefully examined the collection of engraved 
bone objects, jDottery, clay tablets, and stone imple¬ 
ments in the collection of the peasant Fradin through 
whom the site was brought to light and of Dr. Morlet 
himself, by whom it was made known to the scientific 
world. So far from concurring in the Magdaleman or 
derived Magdaleman origin of this remarkable associa¬ 
tion of alleged prehistoric objects, M de Pradenne 
in convinced that they are not ancient. Two points 
in his investigation are particularly striking. The 
material of the bone objects exhibits none of the marks 
of a high anti equity. Its chaiacter is either that of fresh 
bone which has been boiled, or old but not ancient bone 
which has been exposed to the weather, and the marks 
on it have evidently been made by a metal implement, 
and ho formed the conclusion, which he verified in the 
case of an implement that he himself unearthed, that 
the soil immediately surrounding the objects found 
was not m the same state as that of the rest of the 
stratum. This latter opinion was formed after investi¬ 
gating the harder as well as the looser strata. M de 
Pradenne’s relations with Dr. Morlet add weight to his 
views. It seems unlikely that we shall hear anything 
more of this site worthy of serious consideration in 
contr*adiction of the conclusions which have now been 
formed after a fair and, we think it m.ay bo affirmed, 
impai'taal examination of the facts. It is scarcely 
ne(‘OSHary to emphasise the harm done to archsoological 
s(‘-ienee by the hasty and ill-considered world-wide 
dissemination m the daily press of sensational alleged 
discoveries which prove on investigation to have no 
foundation. 

Trinity PIoxjsb is now constructing radio beacons 
for assisting navigation at various points round the 
English coast. These beacons send out distinctive 
radio signals at regular intervals and thus are in¬ 
tended to enable vessels fitted with direction finders 
to determine their position. During darkness and in 
weather, these installations will be a great aid 
to marine navigation when ships are approaching 
land and will 'add appreciably to the safety of life at 
sea. The first beacon station to be put into com¬ 
mission by Trinity House is situated at Round Island 
in the Scilly Isles. It is operated on a wave-length 
of 1000 metros (a frequency of 300 kilocycles), which 
will bo the standard for radio beacons. It has been 
designed by the Marconi Company to the specifica¬ 
tions of Trinity House. It is automatically controlled 
by a master clock and transmits groups of con¬ 
tinuous wave-signals—in the case of Round Island 
the letters GGG m Morse code—at predetermined 
intervals. Every precaution has been taken to 
diminish the risk of a breakdown. All funning 
machinery, including the master clock, is duplicated. 
Tf a valve burn out it is immediately replaced auto¬ 
matically and a warning signal notifies the attendant. 
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The racho mast consists of a steel lattice tower 
60 feet high, and the aerial is supported at a height 
of 50 feet. The signal for ‘ Fair ’ weather consists 
of the call sign repeated for 47 seconds, followed by 
a prolonged dash of 10 seconds’ duration, and ter¬ 
minated by one repetition of the call sign, the whole 
transmivssion taking 60 seconds exactly. A silent 
period of three minutes then follows. In fair w^eather 
this cycle is repeated three times every half-hour. 
In foggy weather the one-minute transmission and 
three minutes silence are repeated continuously. In 
a normal ship’s receiver, the bearings can be received 
accurately up to a distance of about 100 miles. 

Prof. Edward Westermarck has accepted an 
invitation to deliver the Frazer Lecture at Glasgow in 
1928. It will be remembered that the lectureship is 
vested in four imiversities in Great Britain in rotation 
and this time the election falls to Glasgow. In view 
of the fact that the British Association will be meeting 
m Glasgow in 1928, the University has decided that 
the date of the lecture shall coincide with the date of 
the meeting, in order that those may have an opiDor- 
tiinity of attending the lecture who otherwise might 
not be able to travel so far as Glasgow at another 
time. 

Lord Morton’s chestnut mare, which is supposed 
to have produced a cjuagga-horse hybrid about 1814, 
and afterwards to have produced, by a black Arabian 
stallion, three bay foals resembling the quagga in 
some of their markings and m having more or less 
erect manes, has long been cited as evidence of 
telegony. The inheritance of coat colour in horses 
IS now known. Chestnut is recessive to all other 
colours, and the senes runs grey, dun, bay, black, 
chestnut, grey being dominant to all others. Prof. 
Cossar Ewar6 has shown that in zebra-horse hybrids, 
the horse colours are dominant to those of the zebra. 
It is also well known that horse-donkey hybrids take 
the colour of the horse. In the light of these facts, 
Mr. James Wilson {Sci. Proc. Boy. Dublin Soc.> 
vol. 18, No. 41) concludes that the quagga was not 
the father of the supposed quagga-horse hybrid, 
since the latter was bay while the mother was chestnut, 
and could only produce a bay foal by a bay, dun, or 
grey father. Hence any evidence of telegony falls to 
the ground. 

The International Hydrograj^hic Bureau, of which 
the jirincipal maritime nations are members, is chiefly 
concerned with the co-ordination of surveys and chart 
production. The latest issue of the Hydrographic 
Review (vol. 4, No 1, May 1927), which is published 
by the Board at intervals of about a year, contains 
articles on the organisation, equipment, and methods 
of the Norwegian, Swedish, and Danish Hydrographic 
Services, and on various subjects germane to navigation 
and cartography. Amongst these, Rear Admiral A. P. 
Niblack, XJ.S.N., presents a plea for the extension of 
oceanographic research, particularly the study of 
ocean cuiTonts, which are of international interest, 
and the study of which is intimately linked with 
marine biology, meteorology, and fishery research. 
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The review contams a bi])lio,araphy of conteiniioiaiy 
publications and articles eonccruinpj oceanop^r‘0.[)lpv nx 
the Widest sense of tlie term , this siiould be of value 
to all who are nxtei'ested in the science of the sea. 

Applications are invited by the Zoological Society 
of London for the Anatomical Research Fellowshiix, 
tenable for tliree years witli a possible extension for 
two further years, of the annual value of £400, and 
for an Aquarium Research Fellowship, tenable tor 
three years, of the annual value of £350. Applications 
must be sent to leach Dr P Chalmeis Mitchell, 
Zoological Society, Regent’s Park, NWS, befoie 
Nov. 1. 

x4fplications are invited for the following appoint¬ 
ments, on or before the dates nuntioiied *—An 
Inspector of Agriculture in tlie Sudan De])artnient 
of Agnculture and Foiests—J Nield CInneron, Old 
Vicarage, Wetheiby, Yorks. (Sejit 15). An assistant 
lecturer m mechanical engineenng at King’s College^ 
London—The Secretary, King’s College, Strand, 
W.C 2 (Sept. 16). A graduate assistant in the 
Information Bureau of the British Cotton Industry 
Research Association—The Secretary, British Cotton 
Industry Research Association, Shirley Institute, 
Didsbury, Manchester (Sept. 17). A lecturer in mining 
at the Denbighshire Technical Institute, Wrexham— 
The Secretary and Director of Education, Education 
Offices, Ruthin (Sept. 17) A rfwlor m pathology at 
Westminster Hospital MedK*al Scliool—Tho Academic 
Registrar, l^niversity of London, South Kensington, 
S.W.7 (Sept. 23). A junior technical olficcM* at the 
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Royal Aiicralt Establishment- for work m the spccili- 
cat'ion siMhion ot th(' Wiivk'ss a-nd Photographu* 
Dcfiartment -Tlie (Iiujf SiipenntvndiMit, RAIL, 
South Earnhorough, Hants (St^pt 21, cpiolmg 
No A 210) A professor of ehomistry and a, proh^ssor 
of English language'' and ht-eiuturei in Hit^ Univm'Sity ol 
Melbourne—The Agent-(haieral foi' Vietoi'ia, Vii'tona 
House, Mclbouriio Thaeo, Strand, W.Cty (()(*(- I) 
Two assistants, one nude and one female, in ih<^ 
Plant Patho]ogi(*al lAilioratory of th(^ Ministi'y of 
Agricultiuoand Fisheries, Harpmiden — Th(^ S(Ha'etar\% 
Ministry of Agrundturo and lLsh(a'it‘S, 10 Whitehall 
Place, S W I (Oct 1). A lecturer in biology and a 
lecturer m chemistry in tia^ Uiuvc'rsity of Wc'sti’rn 
Australia—The Ag(‘nt-Oen(a’al for Western Australia-, 
115 Strand, W.(^ 2 (Oct-. I). A rest'arOi hdlow m 
bacteriology at tlu' Lisi-<a' Instituti'- of lh‘('V(aiti\ 
Medicine—The Sivridary, Listi'i' Insiitiiti^ of Pi'i^- 
voiilive MedieimsCdudsea Bridgi^ Road,S.\\M (0(*t S) 
A [irofessor of uiatluMiuities and a- profiwsor of 
odueatioii at RalUes (Jolk'gcN Singapoin C.A (N), 
The Soi'-retary, Board of Education, WhitiLy^ll, S W 1 
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Our Astronomical Column. 


Fomet Dale.—M r. Walter F. (hdo, the diHcoverca' 
of comets 1894 11. and 1912 31., has sent particulars 
of the discovery of comet- 3927/. He was swetqaug 
the neighbourhood of Theta Piscis Ausia*alis with a 
Zeiss binocular just after midnight on June 7, and 
picked up a small faint nebulosity, the comotary 
character of which was cpuckly verified with his 
telescope He obtained ajiproximate positions on tbo 
next three nights (incidentally these positions suggest 
that Prof. Gonnessiat’s observation of June 10 was 
inadvertently telegraphed half a degree too far north); 
these, together with a rough position on June 25 by 
Mr. Townsend at Hawera, New Zealand, afford 
material for an appi^oximate orbit, which Dr. A. C D. 
Crommelin has deduced as follows : T : 1927 June 
14*30 U.T. ; 61 : 212° 35'; 0 : 66° 38'; %: 12° 40', log 
q 0 1030. The small value of i suggests the possibility 
that the orbit may be periodic. The distance from thf^ 
earth at discovery was 0 43 astr. units. The comet 
still remains too far south for convenient observation 
m England. Some observations were made at the 
Cape, which have been sent to the I A.CJ. Bureau at 
Copenhagen. It is noteworthy that three of the four 
unexpected comets discovered this year are due to 
British observers, as is also the detection of Comet 
Grigg-Skjelierup on its return 

Later .'—The Cape observations, now to hand, sug¬ 
gest that Gonnessiat’s decimation is right and Gale’s 
wrong. 

Venus,—M r. H. McEwen, director of the Venus 
Section of the British Astronomical Association, 
contRSntes an interesting paper to the July issue of 
the J(Mr, He quotes the radiometric measures 
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of (kibk^nl-z and La-mplaud from whii'h Mcxr/.el 
dodiKiod a-HurfH(‘e kmqu'rat-uri'or 122" k\, wfh(‘h boarn^ 
to that of (MUl-h the pro})ort-ion of <-lio hivorHc 
sijuaroH of disiaiKH's from i-lu^ Him. Ih^ also usi's Hio 
totnporaturo tiKuisuroH t-o adva-u<*o an argumoni- in 
favour of i-lie pcalod of roi-a-t-ion and posit-ion of axis 
announced by Prof. W. 11. Pickia'ing ; Hio fioriod was 
about 3 days, and the inclination so liigh t-hat- t-lu^ 
tropics would bo within 5" of i-ho polos. Ihuka’ t-lu^si^ 
conditions the polos would bo for most of iho tinu> 
the hottest regions of the planet, for tlioy would have 
a veiy high sun continuously for a largi^ fraction of 
the planet’s year. The measures imlioak^d tliat one 
eusj> was much hotter than the ol-lua*, this being t-he oni^ 
where the sun was sidd-ing, wluin^as tlu'i oHuir had 
cooled during the night. The spring (M(uinox of tlie 
northern homisjihoro is st-aiiHl tn occair whem i-lu^ 
planet’s heliocentric longitude is 3Hr’‘(>, t-h(^ otlna* 
seasonal points being found by suc-ciwHivo a-ikht-ions 
of 90°. 

Pjokormg’s view is that the planet is pi'aidically 
covered with oceans, so that tluax^ would bc^ no 
surface markings of a permancait cliaraetor. d’hosc^ 
that are seen are presumably atmostihoric. Mr. 
McEwen shows that their changes are in good accord 
with the atmospheric circulation that would result 
from such an axial jiose. When the i)ole is luairly 
central on the disc, there would bo little rotational 
velocity in the line of sight; but this should 1)0 
appreciable when tho pole was near tlie hmb. 

The writer has made out a good case for Hh^ view 
he aclvocates, and it may at least )>e adopted as a 
working hypothesis, Tho rotation has long boon a 
puzzling enigma^ and any further light is wolcomo. 
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Research Items. 


Dreaims tn xAfrr'a ■—In Mun for August, Mr. J. P 
Dribei’g records a number of dreams of difterent types 
and their inter]iretation whicli he has collci'lefl, at 
the suggestion of Pmf C (d Religman. among the 
Lango and Didinga of the south-eastern Sudan 
The Lotuko-speakmg Lango provide eleven varieties 
of dream, the Didmga fourteen. Among the Lango 
no greater significance attaches to the dream of a 
niagicuin than ot a layman, but among the Didinga, 
although the magician does not have a difleient class 
of dream from that of the layman, all his dreams 
have a greater significance, and if the significance is 
ill-omened a sacrifice must be made of a bull or a goat 
in avert the threatened evil Among both peoples 
tlie signihcanco of many of the dreams is a smi]>le 
jirogiiostication. For exam])le, among the Lango 
a dream that some one kills the di earner is considered 
a true forecast, to dream of killing an elephant 
means that one will do so , among the Didinga, to 
dream of hunting means that success on the next 
expedition will correspond, and so forth. Certain 
dreams, however, have a sjiecial significance Among 
the Lango, to dream of being earned a^vay in a flood 
causes the dreamer fear, though whether this is 
because of an ill omen is not clear. To dream of 
being bitten by a snake is a very bad omen. A piece 
of charcoal must be bitten and spat out and the 
dreamer must prick himself with a thoin Among 
tlie Didinga, a similar use of charcoal and tiiorns 
follows on a dream that A kills B by witchcraft 
The dreamoi* must the next day call on B, bite a piece 
of chai'coal and spit it on B, rub soot on his forehead 
and scratch him with thorns. The same ])rocedure 
folknvs a dream that A accidenially s])oars himself ; 
but it must- bo done imiiK'diately on waking even if 
t-his involves a jouincy m the night To dream of 
falling in tho fire must bo followed by the sacrifice 
of a wdiito goat and tho tying of a goatskin bracelet 
on tho pel son of whom one dreams. 

Beth-Shan in 1926.—In tho Museum Journal 
{Philadelphia) for March, Mr. Alan Rowe surveys the 
work carnod out by tho Palestine Expedition of the 
University of Pennsylvania at Beisan m the season of 
1926. In addition to the actual work of excavation 
on the Tel and in the vast cemetery to the north, a 
compreliensivo survey of the area was made, which 
showed that the original top of the mound was 346 
ft. below the level of the Mediterranean, and the 
height 213 ft at the north and 134 ft. at the south 
ends Eight successive petiods arc re])resented by 
superimiiosed layers, but the occu])ation of some of 
tho principal buildings extended from one period to 
another, they being used ovp* and over again. For 
example, the two tem])les of liamoses 11, which are 
idoutihod as the Rouse of Astaroth and the Tenpile of 
Dagon of the Bible, and belong to tho fifth level dated 
1295-1225 wore used until at least Israelitish 

times, say 1000 b <’ Tho period covered by tho eight 
levels extends fium some <late before 1412 B.r. not 
yet determined down to modern times In 1926 all 
tho strata from the second to the eighth were worked, 
IJj) to tliG present that of Amenophis III, the seventh, 
IS regarded as the most im]>ortaiit. The material 
recovered from this level admits of certain inferences 
of gieat historical importance. Among the finds are 
a nuniher of inscnbod Syro-Hittit© cylinder seals, a 
bron 7 jO Syrian dagger, and a Rittit© axe-head of which 
one end is m the sha]>e of a hand with outstretched 
hngei's, inn(|uo hut similar to an axe held by a Hittite 
king on a sculpture at Boghaz-Eeni. This affoicls 
supporting evidence of tho extent of the advance of 
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the Rittites known to be taking ])lace at about this 
time into North Syiia Further, the model of a chan 
or throne of Cretan (Minoan) type with Egriitian 
emblems and a model of a table, also of Cretan tv[>c, 
doubtless parts of a groiiji of cult objects, with other 
finds, point to an infiltration dining the Bionze Age of 
..Egean influence via Cyprus, of wdiich the final jihase 
w^as represented by the domination of tho non-using 
Philistines This .Egean-Cypriote mfiuence m the 
old religion ot Palestine wms not recognised fully 
before these discoveries at Beth-Slian 

The Insects oe ^Sa.moa — Reference lias recently 
been made m these columns to a monogra])h dealing 
With the insects and other land arthio])ods of Samoa 
that IS being issueil by the British Museum (Natural 
History) This work is based upon collections made 
by Dr P. A Ruxtoii and Mr. (L H E Hofikins, wdio 
visited the rslands under the auspices of the London 
School of Hygiene and Tropical Medicine in 1924-25. 
Within the last few’ weeks three new’’ fascicles of this 
monograph have come to hand MiCiO-le])idoptera 
arc dealt with by Mr. E Meynek and his contribution 
forms Ease II of Part 3 It a]>])ears that scarcely 
half-a-dozen named species ot these insects w^ere 
recorded from Samoa before the receipt of the present 
collection, w’liich raises tho total number to 137. 
Of these, tw’o-thirds of the species are endemic, and 
the remainder also occur elsewhere, being jirobably 
introduced through shi})pmg. Mr. Meynek concludes 
that Samoa constitutes, by the test of s])ecific 
endemicity, a perfectly distinct and isolated faunal 
region. Another iiotew’orthy feature is the total 
absence of representatives of the families Pteio- 
phoiida? and CEcojihondte from the indigenous fauna. 
Part 2, Fase. I. is devoted to certain families 
ot Hemiptora. Tho Fulgoroidea are dealt with by 
Mr. F. Muir, who finds that eight families, twenty- 
seven genera, and fifty-one species are now known 
from tho islands. He describes a new genus, 
Buxtoniella, the systematic ])osition of which apfioars 
to he an enigma but it is relegated to tho Lo})hopi(LT. 
The Psylhdai are ro])oited on by Prof. D L. Cfiawdord, 
and Mr F. Laing has dealt with the Coceidte, 
Aphididai, and Aleyrodidai. Part 7, Fasc I. contains 
Mr Ch F. Hill’s account of the Tormitida? and Liout.- 
Col. Fraser’s description of the Odonata. 

Acc^ebebation of Plant Gbowtii. —At the Boyce- 
Thompson Institute for Plant Research in New York, 
expel iments are being earned on for the purpose of 
investigating the conditions necessary to accelerate 
plant growdh In a News Bulleiin recently issued by 
Seience Service of Washington, Dr. John M. Arthur 
gives a review of the work being carnod on. - Tho 
results include spring wiioat harvested 35 days after 
sowing, red clover in flower 38 days after seeding, 
and a large head of lettuce growm m three weeks. 
These remarkable results have been obtained by the 
use of artificial light, heat, and atmosjihere The 
process of^ jihotosynthesis m a plant is somowiiat 
ineflicient, only about one per cent, of the radiant 
energy falling on its leaves being utilised More than 
a centiny ago de Saussure showed that green jilants 
could utilise more carbon dioxide than is actually 
available in the atmosphei'c, hut no application was 
made of that fact until the War. Then, under 
pressure of food shortage m C^ermany, processes wore 
perfected by Riedel and others for scrubbing gases 
from combustion of coal, coke, and chai’coal to produce 
carbon dioxide, which was piped into greonhousos 
among growing plants. With high tempeiuiure and 
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high light intensity, a concentration of less than 
0 5 ])er cent of carbon dioxide (the normal amount 
])reseiit in the air is 0 03 per cent ) just about doubled 
the diy weight of ])lant tissue produced. Wimilaily, 
many plants can use more light than they get m 
Nature If such plants are kepi continually undm* 
an arc lamp, or if artiticial light is uso<l to su])])loment 
daylight, their growth is hastened Wheat and elovei* 
can stand 24 hoiu*s of light a day. The tomato, how¬ 
ever, grows fastest with 12 hours of daylight supple¬ 
mented by 6 hours of artificial light. Unlortiinately, 
commercial application of these facts is not yet in 
sight, and will not be until eloetncal power can be 
produced at a much cheaper rate than at present. 

IVeed Sprays —Mr A. Aslander, in the Journal 
of Agricultural Science, vol. 34, p 1065, de,scribes 
some interesting expenmonts with weed spra,^^s. 
Cornelhan oats and field mustard {Bra^^sica arraihis) 
were grown together in pots and sprayed when thc^ 
mustard had developed four loaves. C bn cent rat ions 
of 5-15 per cent, of iron sulphate and 1-2 per cent, of 
sulphimc acid were used, and after tiie treatment the 
pots were kept under various conditions of liuimdit^V^ 
In all cases the oat plants were uninjured hy the 
sprays, but the effect on the mustard varied. ' Iron 
sulphate was only effective when the relative humidity 
was high (100 per cent.), a 5 per cent, solution com¬ 
pletely killing the plants in twenty-four hours under 
such conditions, whereas in dry air (relative humidity 
30-00 per cent.) concentrations up to 15 per cent, 
were used -without injury. The effectiveness of 
sulphuric acid, however, was much less dependent on 
the humidity, though the best results were obtained 
in dry air. The plants w^ere completely killed by 
T5 or 2 per cent, solutions, the higher concentration 
being necessary if the soil m the pots had boon kept 
dry. Temperature had a marked miiuorice on the 
effect of the spray. Whereas at 30® Cb a 2 pin* cent, 
solution proved iatal after one hour, at tln^ 

same result was only obtamod aft(‘r five hours. 
Artificial rain, prodiicwl by sprinkling tlie plants with 
water, failed to docroase the action of tlio actid; 
Experiments with Elodea canadensis boro out tlu^ 
spraying results with mustard, since protoi)lasmi (5 
streaming continued for two hours in a U) ])ov coni, 
solution of iron sulphate, but ceased m 30 seconds in 
1 per cent, sulphuric acid. 


Nbmatoda oe the Leidy Collections. —A, 0. 
Walton has examined the extensive collection of 
Nematoda made by the late Dr. Joseph Leidy and 
presents the first of a series of reports on this material 
(Proc. Acad. Nat. Sci. Philadelphia, vol. 79, pp. 49- 
163 ; 1927), The worms were obtained chiefiy from 
American hosts, but a few were from imported animals 
in capti-dty in America. Many of the original Leidy 
species are present in the collection, and m some cases 
it has been possible to designate type specimens. The 
main interest of tins account is that it contains 
descriptions with drawings of species winch, since 
Leidy’s time, have been either unrecognised or but 
doubtfully identified by later workers. More than a 
hundred definitely recognised species are recorded 
twenty-four of which are described as new. Appended 
is a list of hosts and their respective Nematoda. 


Oil in Mtjd eeom Sea-eloor.— Some interesting 
research on the oil-content of sea-bottom muds and 
sands accumulatiM at the present time is bemg con- 
ducted by Dr. P D. Trask, of the American Petroleum 
In^ituta Samples of muds were taken from shoal- 
Waters oK the coasts of Southern California and North 
Qarohna; such samples are then subjected to destruc¬ 
tive distillation and other chemical and physical tests 
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According lo Science Service, No. 326 F, Waslnng- 
ton, D.C., of June 25, 1927, oil was ptoclueed from 
all these tyjies of sediment; the yield was low, and 
in general varied in amouni wiili Iho di'greo of (hu^- 
ness of the sodnnonts, ranging from a maximimi of 
2 7 gallons per ton in a clay-siU (o aliuosi, noihmg in 
a sand Tins maximum yield of 2 7 gallons (X'r Ion 
IS blit 5 or 10 }>er cent, of the amount obtained from 
the better grades of oil slialo, which run from 30 to 
50 or even more gallons per ton.” Tins woik has 
obvious bearings on modern Ihoorios ol (ho origin of 
petroleum, jiartieularly those which mvokt^ marmo 
mother-substance and primary onvironniont ; so far 
it IS only m the jirelimniary expoiimoiital stage, but 
it IS backed hy a grant from tho John D. KockehJkM’ 
fund of tho Institute, and cxhaiistivii luvi^stigations 
along these lines are eoutom[)latod 

Tontsatlon PoTioNTivLs OF Mioiuariu Dr M () 
Lawrence, who reeiadly obtained very strong (uudeauM^ 
that, tho ionisation potential of monn'iry was multiple, 
with at least foui* distinct typos of m'olastie (ihalroii 
im])aets between 10 6 volts and 12 1 volts, has 
descrihod experiments in tho July uumlx'r of the 
Journal of the Prunklin Instiiufc,\u whtcfi ho has 
(‘onfirmod this with difforimti apparatus. In thi^ 
earlier form, ho olitainod a homogiHusms {xaunl bv 
magnetic sorting: withj-he present arrangcammt he 
has -v^mked with electrons from an oxide-coatiMl 
filament, with a thermal distribution of volo(*iti(\s. 
He used very small electron enn-ronts, of the order of 
10*"® amp., and measured the positivi^ ion currents liy 
a null eloetromoter method, employing a sliglitly 
modified Lonard system of titlds. There is little 
doubt that the olToet is real, and not diu^ to some 
action of magnetic fields, or to diffusion of positive 
ions, ])ut it would bo interesting to repeat the w^ork 
with other luonatomie gas(\s, and with a continuous 
variation of tiie a(‘cel(H’a(ing potential. 


Optical Isomerism. In a mcont papm- in tht* 
ZcJschnft fur on the ((uanhim theory of 

polyatomic molecnles (vol. 43, p. 805), Dr. K, Uuml 
arrived at an interesting paradox. According to his 
analysis, moleeuhvs posstwing the mirror H\'mm(4ry 
associated with optical activity should liol Imv’o 
stationary states winch eorri^si>ond to snadl dis- 
iJacemeuts from tho two main positions of (muiiIi- 
bjtiuin, but. should undergo ti‘ansit(iojis bt^.w^CHin the 
right and loft liundtMl forms, dins is evidently not 
in agreement with the pormammei^ of thi' properties 
of many optically aetivii sulistaiueos. solution 

follows when tho expression for the average time of 
Ilf© in cither siato is cwaluatod numeri(‘ally. d'his 
contains an exponential term involving the*intmnal 
energy, and sovendold mcreaso of t.ho latter- conUl 
Chang© the time of relaxation from 10 “ second t.o 
10^ years. It seems as if apparently stable bodices of 
this class are actually undergoing slow sponfaniHais 
transfonnation into an inactive mixture which ('on- 
tains otjual <|nantities of the lievo and dextro fornn 


I^uw - TEMFKEATURE PROCa-LSS, ddie f V/mi/AvT- 
of July 16 contains an a(-couut, given by 

Dr. y biraon of Be.i.u ai tho rocont uu.ctmK of tho 
iyutsch.er Kaltovoroin, of a now laboratory method 
of prodiiemg low ternporaturos by i)umi)ing udsorbod 
gases from charcoal, siUca-gols, oi' from Koolitos. 'I’lnw 
he hum, ayorbed by charcoal and coolod by immorsion 
m hqmd hydrogen, oouhl bo further cooled to - C 
ihe process IS not continuous, am] rs «t prosont oulv 
available for the production of small ((uaiifcitKw <d 
liquid helium, hydrogen, and other ga.soa, 

A CBYSTALmNK Potassium Hyoboow Dioui^atk. 

No acid soaps of definite comi.oHition analogouH to 
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the two acid sodium acetates have been shown to 
exist In the J0UT7ial of the Chemical Society for June, 
McBain and vStewart describe the preparation of the 
fiist definite crystalline compound of this type 
oliserved with soaps Potassium hydrogen dioleate 
IS prcpaiod from oleic acid and potassium oleate in 
alcoholic solution Well-defined crystalline plates 
separate on cooling in ice. The substance shows a 
tiansition i^oint at 43°, at which it breaks up into 
potassium oleate and a solution of oleate and oleic 
acid. On account of the ease with which it crystallises 
from alcoholic solution, it offei's a means of piurifying 
oleic acid. 

Sulphur Dioxide in Food —The determination 
of sulphur dioxide in foods forms the subject of the 
Ministry of Health Rejiort on Public Health, No. 43, 
recently jiublished by H.M Stationery Office (H 3c? 
net). The only preservatives now permitted to be 
used m foods and drinks are benzoic acid and sulphur 
dioxide. The determination of benzoic acid has 
already been dealt with in Report No. 39 of this 
series, and the present Report deals on similar lines 
with sul])hur dioxide. Although the Public Health 
Regulations specify the total amount of sulxihui* 
dioxide permitted m various foods, no distinction 
lietween free and combined sulphurous acid is made 
It IS, however, important to Imow the nature and 
extent of the combmation between sulphur dioxide 
and certain constituents of food, since the jiresence 
of comparativelj^ stable compounds with sulphur 
dioxide will affect the determinations unless due 
precautions are taken. The sulphur dioxide is 
separated from combmation on the addition of alkali 
or on distillation with acid. Gravimetric determina¬ 
tion as barium sulphate gives accurate results in 
neaily all cases. 

IcmrnoN Temperatures and ‘ Anti-Knock ’ In- 
VRSTIUATIONS —The effect of small amounts of lead 
tetrmd.hyl and other substances m allaying the 
' knock’ which occurs with some fuels under certain 
t*ouditionb in an internal combustion engine has 
evoked considorablc interest Much work has been 
done on the effect of various compounds on the 
knocking characteristics of fuels by Egerton and 
Gatos, and wo have received a senes of four papers 
reprinted from the Journal of the Institution of 
Petroleum Technologists, vol 13, No. 61, April 1927, 
which summarises their work. The first three papers 
deal with the effect of metallic vapours on the ignition 
of substances, the significance of ignition temperatures, 
and the effect of certain organic compounds on the 
igniting and ‘ knocking ’ character of petrol. The 
fourth paper reviews the above work and discusses the 
reasons for the effects observed. It suggests processes 
of combustion and ignition and supplies a theory of 
‘ anti-knock ’ action A full report of this work was 
sent to the Aeronautical Research Committee, and is 
also summarised m the Air Ministry’s Reports and 
Memoranda, No. 1079, which has recently been 
published. The experiments show that the use of 
' anti-knocks ’ retards the initial processes of com¬ 
bustion and tile ‘ anti-knock ’ may be regarded as a 
negative catalyst which reacts with and removes 
those substances which autocatalyse combustion 
Ten theories which have been advanced in explanation 
of the action of anti-knocks are briefly described, 
including Callendar’s nuclear drop theory (see Nature, 
April 9, p. 542). With regard to the latter, it is 
remarked that no account is taken of the chemical 
behaviour of ‘ anti-knock ’ compotmds, and experi¬ 
ments show that more is required of an ‘ anti-knock ’ 
than protection or dilution of the droplet. There 
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is reason to expect that Callendar’s suggestions may 
come in as a secondary effect, and by concentrating 
the dope m the droplets the tendency would be to 
enhance its effect where most re* piired 

Electric.vl Apparatus por Mines.—A further 
report on flanie-pioof electrical apparatus for use m 
coal-mines, by H. Rainford and R. V. Wheeler, has 
just been published (Safety in Mines Research 
Board Paper, No. 35 London : H.M. Stationery 
Office). The research was made principally to dis¬ 
cover the means of preventing the flames due to fire¬ 
damp) explosions which sometimes occur within the 
casmg of electrical apparatus from passing to the 
outside atmosphere. Experiments were also made 
on the ring-relief device, which is intended to provide 
additional means of jiressure-release when the volume 
contained by the casings is large. In this case neither 
flange nor p)erforated plate protection, as shown in 
pirevious reports, is adequate. The ring-relief device 
consists roughly of a number of metallic rings 
separated from one another by narrow radial distance 
pieces. These are assembled m the form of a cage 
and held securely in position by a circular brass end 
plate which is connected to the end pilate by bolts. 
The interior of the casmg is thus in commumcation 
with the outer air by the series of gaps formed by the 
separation of the rings. The general conclusion 
drawn from the experiments described m the rexiort 
is that the use of the nng-relief device forms both a 
satisfactory method of releasing the pressui’e due to 
the fire-damxi explosion in the interior of the electrical 
axq^aratus and also xirevents the x^assage of the flame 
to the outside. The British Electrical and Allied 
Industries Research Association assisted in carrying 
out the work. 

The Action of Lightninc Arresters. —Devices 
called ‘lightning arresters,’ or electrical safety valves, 
Jiave been in use for many years to protect electrical 
machines, more particularly those which are con¬ 
nected with overhead systems of distribution. The 
Xihenomena that take x^i^^ce ou electric lines during 
thunderstorms are well known. Bjiarks take pilace 
from conductors to neighbouring conductors con¬ 
nected with the earth If the electric pressure of 
supply be high, an arc may be established, causing 
a short circuit, which may overstress the dynamos 
or bum out the device, leaving the system unxiro- 
tected. At the recent international conference on 
high tension supply in Pans, Mr. McEachron, of the 
General Electric Co , H S.A , gave a theory of the 
action of the safety-valve which exxflams well what 
happens m practice. During a thunderstorm, owing 
to the electrically chax-ged clouds, quite apxireciable 
charges of electricity are induced on the conductors. 
A lightning flash sets these charges free by suddenly 
altering the x^otentials of the clouds. The charges 
now travel in both directions along the conductors, 
half of the initial electrostatic energy being eonverteil 
into electromagnetic energy. The potential gradient 
of the wave-front causes the safety-valve to act, and 
if a sufficient charge x^asses to earth m a very brief 
interval, the pressure drops to its working value, 
the valve ceases to operate, and the system again 
works normally. In California, a working voltage 
of 220 kilovolts IS emiiloyed. It was thought that 
the necessary high insulation would completely 
protect the line. This it fails to do. Even when 
fourteen disc insulators in series are used to supxiort 
the conductors, ‘ flash overs ’ occur repeatedly. 
This proves that the impulse voltage causing them 
must exceed 2000 kilovolts. The insulation only 
breaks down when the time of application of the 
applied voltage is excessive. 
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Research and Industry in South Africa. 


mi-TE Union of South Airien. nlthointh possessing so 
small a population (jh)72,(K)0 whites), emplo\s 
the seipiititie woi’ker ami the eugiuoer to an eveepljonal 
extent , and pi ogress in tlio Eiiion is (*oi respondingly 
remarkable. Forty yoavt^ ago the couniry \\as s{larsely 
populated and scareely possessed a factory. In 1925 
the gross value of the output of its industries was 
estimated at £79,789,000, and that of its mines at a 
further £50,000,000. 

Much of this pi ogress is directlj^ duo to the int-elh- 
gent employment of scientific and engineering skill. 
In gold-miiimg, the diM*overy of the eyanido pro¬ 
cess made possible the present out]mt of more 
than £40,000,000 a year The handsonie ]>rofits 
obtained, m spite of the low grade of most of the mines, 
have been made ]iossiblo by the application of years 
ot lesearch and ex])eninent to the develo])mont of 
metallurgical jiroeesses, the cheap production of 
electricity, ex])l()sives, and compressed an*, and to the 
design and handling of lock dulls and jack-hammers. 

Fortunately, tins is now^ fully realised by the 
financial heads of the mining industry. A[)art fr*oni 
the central research laboratories of the groujis, some' of 
the larger mines liave their owm ' study dc[)ar*tinents,’ 
the staffs of which devote thoir full time to research, 
experiment, and instruction m methods likely to 
reduce costs. In the best mines only men wiih 
technical training as well as practical experience are 
employed on this work ; and they are well paid. 

In some countries agriculture is popularly regarded as 
one of the most empirical industries. In South Africa 
the local peculiarities of soils, the varieties and viru¬ 
lence of pests and diseases, and the irreguJarif-y of the 
rainfall, early led to a special call on the services of 
the research worker and of the civil cngincHu*. In spd.(^ 
of the disadvantages moiitioncd, South Afri(*a now 
exports more than ten million pounds worth of farm 
products a year. 

8o long ago as 1911, four higlily paid posf/s W(a*(^ 
created for resoarcli on the fertility of seeds, whilst the 
la«i*go veterinary r<3search institute near Pr<‘t'Or'ia. was 
founded in 1908. There are now, m addition, 
schools of agriculture with experimental farms, and 
also a national herbarium. There is a departmcait. for 
the study of bacterial diseases of jilants at ITot-oria, 
and a government laboratory at Du than for the study 
of the sub-tropical diseases of the sugar-cane and 
allied plants. Durban also possesses a private insti¬ 
tution for research on jiroblems met with in the sugar¬ 
cane industry. At Cape Town there is a government 
laboratory for the study of the diseases of deciduous 
fruit trees. 

The Department of Agriculture maintains a stiecial 
expei*imental farm for the study of the resistance of 
plants to drought and frost, and also two chemical 
laboratories (Cape Town and Johannesburg), ecjuiiiped 
for both analytical work and reaeaT*ch. 

Students who wish to take up the scientific study of 
agriculture complete a preliminary throe years in 
Bouth Africa and then proceed for a further two years, 
usually aided by a government scholarshi)), oitlier to 
Cuelph, Ontario, or to Denmark or Sweden. Those 
taking up veterinary sciences for the degree of B.V.Bc. 
take a two-years’ preliminary course at an approved 
college or rmiversity in South Africa, and then a three- 
years’ course at the Institute at Onderstapoort near 
Pretoria 

That the application of the results of such study 
and research may be made to yield good profits or, 
alternatively, to prevent heavy losses, is now widely 
antedated by the majority of the farmers m South 
^ but not by all A story is told of one old cattle 
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farmiM*, tlu' local orac'h' ol his disiiicf, who did not 
b(‘licvc m blood tesis ior dist‘HS(‘ Such ti'sts me 
carruul out h*tM‘ ol cfiarg(‘ if ilu^ suspcc'tcn! annua,1 is 
found to b(‘ ml(H'(,i'(l, whilsi, a, small h‘c is charged if 
U/mgalivu' IS obtained Tins faiuKS* semi a sample of 
his own blood i,o thc^ govm’iimimi la,l)()ratory and 
widely proelamuHl his cU'vtu'iu^ss in dcaisiug this 
jiitfall lor tlio - (geutkmien) who sjumd the jioor 
tanners’ taxes in such foohuy In due (‘ourse tlie 
report was ieceiv<‘d by him it stuh'd tliat, a, uustaki" 
liad been made : the blood sample wus not from any 
farm animal but appinired to hav(' hei^n i.iken from 
an old gorilla wdiK'h was suffering from th(‘ list, of 
diseases atta,('hod and wus appariaiily iii such a liad 
eondition that it, should be kilU'd aii ouet\ Idle rt‘port 
also statii'd t.hat, in ac'i'ordaru'e wuth the regulations, 
no foe would he charged for th(' e\a,mma,tion of the 
sample subnut-h'd. TIk^ farmer was not- Inward pro¬ 
claiming his vunvs on this subject/ any more. 

In (*()iim‘Xion with fori^stry, as apaii from fa,rmmg, 
a small sylvicultui'al rc*sea,i‘ch st,a,tion has Ixum ('st<U)- 
lisliod near Knysna. in (^api' Colony and the issiahlish- 
mont of similar stations is (‘out/imiplahMl in otlaa* 
districts Timlxu* mvi^st-igatlons are (xirruxl out- at 
Pretoria by t.he Dejiartment of Agriculturi^ in <m- 
oporatiou with t he Railway Administ ration. Ihdeva-nt- 
UKjuiries from fcho publu* are dealt with liy th(> oftuH'r 
of this section. 

Medical research has r(H‘eivod ])art,icular attention 
in Bouth Africa, and ox})ondituro has Ix^xi on a lavish 
scale. Apart from the out,standing invest,igat,ions on 
the prevention of sihcosis and pneumonia, on t-hc^ 
mines, much work has hinm doiu^ on epidi'iniii inlhumza 
by the Boutli African Institute for Mixluail Ri^sixindu 
Eighteen memoirs hav(^ hixm published on thi^si^ and 
ot-hor sul)j(M*ts. The chiiJ m(Mh(*al sithool of ( he* Ihuon 
IS at. Joha-nncshnrg 

In mining, apa-rt, from (hc^ c<aitra,l laboratorii^s of 
t-lu^ mining groujis and the c4h<n(m<\v and study di'- 
[laiimimts of the larger ininiss, tiu^ I)(^part-nieiit, of 
Miims and Indust,ries ca,rri(^s out much r(\s(‘ar('h work, 
IhMilt.h, salety, and pa,rt,icularly t-lie pri'Vimtiou of 
min(n‘'’s plit-hisis, a,re t-lu^ subjects dindt, with by (ht'« 
lat/ter. R<‘c<xit/ly, m eonjunetion with t-he (h'ologieal 
Survey, s})tx‘iaJ att-imtion has Ihmui givim to (exploring 
the comm(n*(‘ial possibilities of mnan‘a,l (l(^p(»sits, par¬ 
ticularly thoscH of t-he liast^ rmh-als a-nd t-lu^ nen-mthallH* 
nunerals. I’he sufijeet- of uses and marked,s oves’sixis 
receives sjiecial at-tiaition. 

In chemical industry, still in its infancy m Sout-h 
Africa, private (mtorprises have (‘a-rriiMl out- a hirgi* 
amount of work on local problems such as t hi^ ma.nu- 
facture of wattle bark extrac't, rofrai-t-oru'S, phospfia tes, 
caustic soda, acoiat-es, pa[)er, st-arch, w'ood and coal 
distillation prodiud-s, and rulilxM' from th(‘ raw 
materials occurring m the Union. Promising lo{‘a,I 
research is now bidng cari'iixl out, on yid- anothiu* 
process for the ‘ li(|ue(icut.ioiC of (*oal, and on t-hi^ 
distillation of oil from th<^ kx'al slutk^s and t,orfxmh,<u 
Pi'actieal experieiH*e and syst-oma-tic expm'iuKUit- havii 
boon successful in establishing the hxtal maiiufact un' 
of leather, soap, candles, calc'ium ca-rhidiu eianeul., 
glass, tiles, and earthenware. 

Tlie firoductiou of iron, steel, and alley st<xds from 
local ores is only just commeruung, although t-ho 
utilisation of the umuonsc supfiliixs of scrap uudal from 
the mines was more or less [K3rfe(d/ed during tlun period 
of the War. 

With so much interest in rescm-rch, and so much 
development in industry, it is not surprising that. Bouth 
Africa has niany scientitic socletic^s, most, of which" 
publish their own proeeedingH and maintain a high 
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standard m the contributions of fcheir members. In 
Johanno'sburg an interesting venture is tlie Technical 
C-lub, an attempt at a social club for the membeis of 
file scientific societies which contribute to its upkeep. 
Tlio club successfully houses the offices of the secre¬ 
taries of the contributing societies; but as in London, 
scientific workers do not seem to be anxious to see 
each other m the evenmgs except at the meetings of 
their respective societies. At the universities, on the 
other hand, there is a considerable amount of social 
intercourse, a good esprit de corps, and keen competi¬ 
tion in games ; but in both the scientific societies and 
the universities the importance of research to industry 
and of industry to the country is keenly appreciated. 

Industry already employs many thousands of 
whites and blacks in addition to the thousands em¬ 
ployed by the mines With its firmly established 
agriculture, its fine geographical position with regard 
to the growing markets of the East, its vast national 
resources of coal and iron, its fine railways and good 
harbours, and its wide appreciation of the value of 
research, the future of the South African industries 
should be bright indeed. 


The Food of Young Herring. 

TN the investigation of the food contents of large 
batches of small herring (Fishery Board for 
Scotland, Scientific Investigations, 1927, No. 1, 
“ Observations on the Food of Post-Larval Herring 
from the Scottish Coast ”), Miss Helen S. Ogilvie, of 
the Fishery Board for Scotland, has an exceptional 
opportunity. The fishes examined measured about 
30 mm. to 45 mm., and were metamorphosing, having 
a more or less transjiarent body with, in the larger 
specimens, scales m the jirocess of formation. Hitherto 
it has been far more difficult to find such stages 
than to find the fully scaled forms which are slightly 
older and larger and constitute the ‘white-bait*. 
Those post-larval stages liavo now been found m 
abundance m the coastal w^aters and up tho estuaries 
ui tho noighboiirliood of Aberdeen. Lot No. I was 
taken outside Aberdeen Breakwater, Lot No, II off 
North Pier, and Lot No, 111, examined for com¬ 
parison with the other two, from Kmcardine-on- 
Forth. 

Observations have been made on the food of very 
young herring and of those of whitebait size, but not 
so far to any extent on post-larval herring between 
these stages. The present work is therefore ex¬ 
tremely valuable. As was to be expected, the food 
found ‘ consisted almost entirely of copepods, the 
commonest species being Ps&udocolanus elongatus and 
Ouhona sirmhs, and, m those from Kincardine, 
Burytemora Mrundoides in great abundance, which 
last IS a brackish water copepod, the station where 
the third sample was caught being an estuarme one. 
One fish belonging to this group measuring 45.5 mm. 
contained 369 copepods. Another from Lot II 
measuring 40 mm. contained 479. 

Miss Ogilvie finds, contrary to those workers on the 
younger stages who found many empty, that nearly 
all the herring examined were feeding. Out of 345 
individuals, 95*4 per cent, contained food. In fishes 
of the same size examined by Hardy from the North 
Sea, only 46 per cent, contained food. Moreover, 
more food was found in the Scottish herring than in 
those from England, One particular copepod was 
the chief food m each lot. Thus m Lot I Pseudo- 
calanus was predominant, in Lot IT Oithona, and in 
Lot III Eurytemora. All three copepods are some of 
the commonest present where the fishes were^ respec¬ 
tively taken, and it seems more a matter of size than 
anything els© which determines the species eaten. 
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University and Educational Intelligence. 

London. —^Applications are invited for the William 
Julius Mickle fellowship, value not less than £200 
and open to men and women graduates of^ the 
Umversity, resident m London. The fellowship is 
for the student who, in the opinion of the senate, 
has done most for the advancement of medical art 
or science during the preceding five years. Applica¬ 
tions should reach the Academic Kegistrar, South 
Kensmgton, S.W 7, not later than Sept. 30 


Db. R M. Wenlby, who has been acting as director 
of the British chvision of the American University 
Union, is about to return to the headship of the 
Department of Philosophy and Psychology in the 
Umversity of Michigan. 

Applications are invited by the Wigan and District 
Mining and Technical College for the A. M. Lamb 
scholarship in mining, value £30 annually and tenable 
for three years at the full-time courses of the college. 
Particulars can be obtained until Sept. 7 from the 
principal. 

Notice has been received of the Prof. Aurolio 
Bianchi International Prize of 10,000 lira (about 
100 gumeas) for “works in jihonendoscopy, phon- 
endography, phonendometry ” of an experimental 
character. The prize is open to persons of all 
nationalities and to individual workers or several 
persons worldng in collaboration. Memoirs must not 
have been published before, and may be in Italian, 
English, French, German, Spanish, or Portuguese. 
The competition closes on May 24, 1928. Further 
particulars can be obtained from the Rector, Royal 
University of Perugia. 

Titles of theses for doctorates conferred m the 
sciences by American universities m 1925-26 are 
given in a list published by the National Research 
Council as Reprint and Chrcular No. 75 (N.R.O. 
Washington, D.C., 50 cents). Tho list is classified 
under twenty-one subject headings, and statistics of 
doctorates conferred under each of these headings 
are given for the past ten years. During this 
period the number of doctorates conferred annually 
lias increased from 373 to 740, the increase being 
greatest under chemistry (from 108 to 256). The 
Council expresses the hope that those who find the 
data of interest will write, so that the Council 
may judge whether the publication should be con¬ 
tinued. 

Bbadfobd Technical College opens this year a new 
department of pharmacy, particulars of which are 
given in the college j^rospectus for 1927-28. The 
courses are recognised by the University of London 
and the Pharmaceutical Society of Great Britain for 
the purpose of training for the degree of bachelor of 
pharmacy and for the Society’s professional examina¬ 
tions respectively. A special feature of the Col¬ 
lege is the provision mad© in its department of 
commerce and banking, established in 1925, for 
meeting the needs of students who will enter the 
commercial side of industrial imdertakings or such 
professions as acooxmtancy, and for equipping 
students in all branches of technology with a 
useful knowledge of economics. Three research 
scholarships of £100 each are ofiered to students 
proposing to stay on at the College after completing 
diploma courses. 



350 


NATURE 


[Septembeb 3 , 1927 


Calendar of Discovery and Invention. 

September 5, 1862 — JaniOM (llaihlioi', who wiis tho 
fiist siiperintoiKient of the nlajL^netir-a! aini nict(H>ro' 
lotfical de]:)artment of the Royal C)}js(‘r\ al'Oiy on ils 
foundation in 1840, and a\ as also the founder of the 
Royal Meteorological 8ociet\, made many balloon 
ascents for scientific puqioses, the most notable of 
which was that made from Wolvoi ham} )l'On on 
Sept 5, 1862, when a height of nearly soveii miles 
was attained 

September 6, 1863 —Tt was on Sept. 6, 1863, that 
Pinhpp Reis (1834-1874), a professor of Frankfort- 
on-Maine, explained to tho Em}ieror of Austria lus 
‘ telephon ' tor transmitting musical sounds to a 
distance. Reis ])rohably designed ten distinct forms 
of tiansmittor and tour forms of receiver. Some of Ins 
apparatus is to bo seen at tho Scunce Museum, South 
Kensington A Reis ‘ tele|diou ' was also ex|)ori- 
mented with by Hughes, wlio exlnbited tho instrument 
to the Emperor Alexancler IL of Russia at Tsarskoyo 
Selo in 18()5 

September 6, 1870.—Tho need for tlio aiijilieation 
of scientific methods m designing an<l buihhng slujis 
has often been brought liome by disasfnrs at' sea, of 
which the loss of H.M S Gaftain is perhaps tho most 
notable. Built on the Mersey to tlie {dans of Captain 
Cowper Coles, the Captain ivas a fully-rigged low- 
freehoard turret vessel 320 feet long and 6950 tons 
<lis})lacemeiit vShe was con'i]deted m 1870, and aftnr 
lireliminary trials she joined the Channel Fleet oiT 
Fmisierre, but on the night of 8e})t. 6-7 capsized, 475 
oflicens and men being lost. An outcome of the t ragedy 
was the a}ipointment of a Commdtee ot Design, on 
which Armstrong, Rankme, ivedvm, Woolley, and 
Fronde served, while much more i^xfi'iisive in- 
vesflgatious into tlio qiic'si-ion of stability ot shi|)s was 
undertaken than had hitluato lavu th(‘ easi' 

September 7, i8o7.-~Wins()r\s suc(*ess in lighflng 
Pall Mai! with gas in January 1807 had far riwOiing 
effects and also led to extravagant s|H‘eula.tion. 
Wiusor himself l<‘etured and gave' demonsf rations, and 
on Sept, 7, 1807, Lady Bessborough, writing t^o 
tho Earl of Granville, said - Wmsor [ironust'd a 
return of 6000 gumoas a year for every gunuux sub¬ 
scribed. No fewer than 17,000 shares wt'ri^ sold in tttn 
claj’-s, and Pall Mall was blocked with ] icoiile in carriages, 
on horseback, and on foot rushing to invest.” 

September 8, 1859.—After many delays, tho famous 
Great Eastern proceeded down the Thames 011 trial 
on Sept. 8, 1859, She had then been five years under 
construction. About as large as our -iirosent Mauri¬ 
tania, her machinery was only about a seventh of tho 
power. She had both screw and paddles, but her 
combined horse-power was only some 9000 H.P. 
Moreover, she had but 25 lb steam pressure in hei* 
boilers, and her coal consumption was very high. It 
was the backwardness of marine engineering that, as 
much as thing, made it impossible to make her pay. 

September 9, 1892.—“ On Sept. 9,1892, Mr. [Prof. E. 
E.] Barnard was studying Jupiter witli the largo tele¬ 
scope at the Lick Observatory, which has an aperture 
of three feet, and as the light of the planet produced too 
great an illumination of the field of vision, he carefully 
intercepted it, whereupon he noticed a feeble luminous 
pomt nearer than the first satellites. At first he 
thought it was a small star, but as the days passed 
all such doubts were removed, and it became clear 
that here was indeed a fifth moon, situated at no 
greater distance than 113,475 miles from Jupiter’s 
enormous globe. . . , Few observers are powerfully 
enough equipped to perceive this tmy world, whose 
diameter is only some 90 miles ” (Moreau), 
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Societies and Academies. 

Raius 

Academy of Sciences, July 25 Audio Blonde! • 
Ahmais for fh<^ ri'sohd ion of tlu' gcncrnJ (Mjuaf.iori ot 
the third d(‘grco and th(^ disi'ussiou of tho ddloi'iMitial 
o(|ualiou ol tho third ordt^r with constant (‘oetficioiits. 
—Paul Sabatiei and Aui-omo Fernandez DiJiydi'o- 
genations and hydrogenations catalysed ])y metalhc 
oxides. In {irovions communications the catalytic 
behaviour of various nuTalhc oxidi's has lu^en mainly 
stiidu'd by tlu’s ri^aidiions with alcohols. Ripoiidnie 
has now lieon submitted f-o similar I'xpernnents 
Tho I’cduction of mtrohonzeiu* and <dkyl ndritos by 
li^vdrogen in tin' jirc'sonci^ of manganous oxide or 
zinc oxide has also h(‘en sfaidK^l I) Wolkowitsch * 
A g(H)m(‘i-ri(*aJ mtor|)rtd-al-ion of (bsl ighano’s ilu'oroni 
in a jiail'icular case* G. Pfeiffei : 'rh(‘ (‘onsf nut ion 
from a syst-ian of {laitial ddliaindnil oijuations of tlu^ 
first order wdli an unknown fmut-ion, ot an (‘([nation, 
linear in Ja(*ol)ians, satisfying na,mhurg(‘r\s condi¬ 
tions, and also of a sys(i(‘m of (‘((nations, Inu'a,!' m 
Jacobians, for which lh(‘- g(‘iKa’atiS(‘d condifions of 
Hambiirgi'r fiilfilliMl, Sca‘g(' Bernstein The 

multqily monofoiu^ [lolynomiats whi(‘h (lt‘viate ttie 
least Iroin zero A. Veionnet: 4die most g(‘ueral 
inovinnont of an isolatx'd hot(‘rog(‘n(‘()US fluid mass, 
which kcx‘|)S an mvaj'iahh^ form. The (rtirj(H‘,fiOrii‘s are 
circular a.nd tlu^ kwad surfa,c(‘s of nnaihition. - 
Swyngedauw : The unfolding of lu'If.s. I) S. de 
Lavaud • The stabilily of f.lu^ \ihrations of (he froni» 
axle and wheids of a mol.or-ear. Rebillel * ('album- 
iion in inUa'ual (‘ombusf-ion motors. A gcaua'al 
formula is givin for Uu' wiaglif' of a,ir drawn into 
tlu' inofor in a gnu'ii fiim(‘ and a. nuH'hnmsm d(^seribi*d 
and ilhisf'rat( m 1 by uumuis of which Itu^ ix'fj’ol m|<‘(d'(‘(! 
('an be inad(^ l-o follow^ (tu^ fiaim(‘ law. Leon Kuste . 
''rh(‘ })ra.ctica.l limit, to mer(‘as(^ of size of comnu'ri'ial 
a.(a‘o|»buu‘S. E. M. Antoniadl, !v(‘c(‘nti obs(‘rN'at ions of 
tlu^i |)lan(‘t. M<‘rciiry with ttu' M(‘iidon 83 cm. tnl(‘sc()}H‘ 

('aj‘l Stormet : Ricmarkat>l(' aidton of simlight on 
fb(^ luaght-of Gumiurora, borca.lis. On Sept.. 8, I92(), 
tlu^ ludght. of an anrorai nuaisuriMl on a. 26 kdom(‘t.r<^ 
basiuit. Oslo vva.s found t.o la^ 366 km. 560 km. a.bova^ 
th(' earth, insti^ad of tlu^ a,V(‘rage 86 km. 266 km. 
This aurora was dinad.ly (^x|>os(mI to sunlight, and 
examination of (nudu'r dat.u. slio\V(‘d tluit. a, high 
aurora was usual when (^x{)os(m 1 to tlu^ ra.ys of th(» 
8im. Tho s}KMd.nim of tJu^ high aurora, givi's lim^s in 
tho blue and violet wtiudi a,re not. shown by tb(‘ low 
altitud(5 aurora 11, Deslandres: Rimia-rks on f.lu^ 
preceding commimusatiom Mlh^ J. Clavier . St.udy 
of tho roflooting {)ower ol sonu^ unoxidisabk' sti'xds. 
Four non-rust.ing sUioIs wuhh^ (sxamnuHl and their 
reflective jiowors imuisured for eight, (lifleri'rd. wa.v(^ 
lengths. One grou}) of mirrors was i^xpostMl t.o t.lu^ 
air for two months ; tlu^ ot.lua* grouj) w'as kigd. a.way 
from air and moisture. 6du^ nHuxsimnuads 
])ractically idonticjal and show that, tlu^se sti'ids 
[lossoss tho (piahiios of a good mal.iabd for ndkMd.ors. 

(L W. Ritchey and Hc^nri Chretien: Pnxstnd.ation 
of the first model of an aplanatiis bdescofux Iddmond 
Bayle and Lucien Amy ; J3io aiiphkuit.ion of s})e(d.runi 
analysis to tho detection of met.allu^ impuntb^s. A 
modification of tho method of riolibois and Ihmnoi, 
m whicih the metal is first th^posit.cKl eliHd.roIyi.ii'.ally. 
A list is given of tho imnimum amounts of various 
metals capable of detection by this nudhod, varying 
from 1x10”® gm. of silver td I x 16 gm. of liian- 
ganoso.—L. Dunoyer: Tho immsunmunit of the 
gases dissolved in water. Jdie method is basi^d on 
the evaporation in a high vaininm of a small (juanthy 
of water (1 c.c. to 2 c.c.), absorfition of ili<i water 
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va]>onr by phosphorus pentoxide, and measui’ement 
of the pressure produced by the evolved gas The 
results are higher than tho figures usually accepted — 
A Colani * Study ot the systems uranyl sulphate, 
alkalino sul])hato, water, at 25° C —Felix Taboury 
The basic carbonate of beryllium. The decomposi¬ 
tion of tho ammonium beryllium carbonate does not 
give the substance indicated by Debray, but a more 
basic carbonate still containing ammonia Even 
after prolonged washing with water charged wnth 
carbon dioxide, it is extremely difficult to remove the 
whole of the ammonia —^IVIax and Michel Polonovski 
A scopinmm derivative. reduction to ^-scopine 
and degradation to W2,-oxybenzaldehyde —Emile Andre 
and Mile. M. Th Frangois . Contribution to the 
study of the marine animal oils Researches on 
the unsaturated fatty alcohols of spermaceti oil — 
Mme. Ramart, Mile. Laclotre, and M Anagnostopoulos • 
The action of the organo-magnesium compounds on 
the a-trisubstituted primary amides Whilst mono- 
and di-substituted acetamides give ketones when 
condensed with organo-magnesium compounds, the 
trisubstituted acetamides yield nitriles —Rajmiond 
Charonnat The solubility of l-phonyl-2 3-dimethyl- 
4 - dimethylamino - 5 -pyiazolone in w^ater —Branco 
Dimitnevitch • Tho conditions of deposit of the 
aximte of Mont Avala (Serbia) —Ch Mauguin . The 
study of muscovite mica by means of the X-rays.— 
P Corbm and N. Oulianoff The difference and the 
resemblance of the crystalline sclnsts of tho two 
slopes of the Chamonix valley (massifs of Mont 
Blanc and Aiguilles Rouges) —Jean G. Popesco : A 
variation of terrestrial magnetism.— A. Lebediantzef : 
Idle modifications of the nitrogenous substances in 
earth dried in the open air and left fallow.— A. 
Mordvilko • Anolocycha in tho Pemphigus of Pis- 
tachia.—F Hennjean . New researches on tho heart 
and t ho electrocardiogram—Philippo Fabre : Rola- 
iion between tho linear constant and the chronaxy. — 
(’h. Champy and Th Keller • Dtenne and mammary 
dov(‘k>pmont by injection of ovarian hormone. — J. 
Houget, Andre Mayer, and L. Plantefol : A parti¬ 
cular form of biological oxidation. —L. Margaillan • 
Remarks on the oil of grape pi])s. — R. Fosse and 
Mile. V Bossuyt* The estimation of allantoic acid 
as xanbliylurea. A])phcation to the analyses of the 
leaves of Acer 2 )b‘eudo 2 )latatms. 

Sydney. 

Linnean Society of New South Wales, June 29 — 
G. H, Cunningham • The Gasteromycetes of Austral¬ 
asia (Part vii.). The genera Disciseda and Abstoma 
Under Disciseda eight species are placed, one bemg 
described as new Under Abstoma are placed two 
s])ecies, one being confined to New Zealand, the other, 
hitherto undescribed, bemg confined to Australia 
(Part viii.) The genus My cenasirum The si ngle species 
M connm is fully described and its great variability 
indicated —E 0, Chisholm . Additional flora of the 
CJomboyne Plateau, 1926,—G H. Hardy . (1) Further 
notes on a new classification of Australian robberflies 
(Diptora, Asilidie). The whole family Asilidse is dealt 
with. Three subfamilies and seven tribes are re¬ 
cognised. The old subfamily Laphrinai is divided, 
two of the genera being incorporated in the Saropo- 
gomm, the remainder forming a new tribe, (2) The 
phylogeny of some Diptera Braehycera. Tabanoidea, 
Asiloidea, and Empidoidea are dealt with and special 
attention is given to the first two. The families 
Therevidae, Apioceridae, and Mydaidse are closely 
related to the Saropogonini tribe of th© Asxlidse ; also 
tho genus Cl esthenia,previously regarded as a Therevid, 
may bo an off-shoot from a stock of the Asihdse much 
more primitive than the Saropogonini. 
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Official Publications Received* 

BniTisir 

Publications of the British Astioiioimcal Association Xo 58 
Tables giving taip’ and tan^^ in Parabolic Motion, with Argiiinent 
M=(t-T)'i - j, to facilitate the Conu^iitation of Ephemerides from 
Parabolic Elements By Berigt Stroiiigien Pp. 41 57 (London 
British Astronomical As'^oeiation ) 

The Indian Forest Records Botany Senes, Vol 13, Fait 1 Illustra¬ 
tions of Indian Forest Plants By R N Parker Pait i * Fne Species 
ot Dipteiocarpus Pp n-fSO-fb plates (Calcutta Government of 
India Central Publication Branch ) 1 lupee , Is Id 
Recoids of the Indian Museum Vol 2'>, Part 1 Notes on Li/ards in 
the Indian Museum, III , On the Unnamed Collection ot Li/aids of the 
Family Scincidre, by Dr Sunder Lai Hoia , The Flattisho's (lieteioso- 
luata) ot India, with a List of the Specimens in the Indian Museuni, by 
J R Noiraan Pp 47-j-7 plate-> 2iupeps Vol 2S Appendiv (List 
ot Literatiue referiing to Indian Zoology (excluding Ins(‘cta) received 
in Calcutti duiing the Year 1^20) Pp. 25 1 lupee (Calcutta 

Zoological Suiiey of India ) 

Rugby Engineeiing Society Pioceedings, Session Vol 20 

Pp xxii-f-lo6 (Rugby) 10;5 ht? 

Transactions of the Institution of Chemical Engineers Vol 4, 1920 
Pp 209 ILomlon Institution of Chemical Engineers ) 

Aeronautics Report ot the Aeronautical Research Committee for the 
Year 1926-27 Pp 55 (London H M vStatinnery Office ) 2s net 
Proceedings of tlie Croydon Natural History and Scientihc Society 
\ol 10, Februaiy 1025 to Jaiiuaiv 1027 Pp. 52-f 5 plates (Cioydou ) 
Catalogue ot Cases of Birds in the Dyke Road Museum, Brighton* 
giving a lew Descriptive Notes, and the Localities in which the 
speciiueiis vvere found By E T Booth, with turther Notes by A F 
Gntlith Fifth edition Pp 290-f 31 platesd-viii (Brighton Brighton 
Libiary, Museums and Fine Arts Committee ) 2s <od 


Foueic.n. 

Department of Commeice Biueau ot Standards Scientific Papeia ot 
the Buieau of Standards, No 551 Absorption Spoctia ot Iron, Cobalt 
and Nickel B> W F Meggers and F M Walters, Jr. Pp Jn4-220-f 2 
plates (Washington, D C Government Piintnig Othce ) 10 cents 

Pioceeding's of the United States National Museum Vol 71, Art 14 : 
A new Type of Caddis Case tiom tho Lower Eocene of Tennt‘Sbee, By 
Edward W Berr^ (No 208b) Pp. l-t-1 plate Vol 71, Alt 16 Some 
Peculiar Fossil Forms from Maiykind By Wendell C jMansheld (No 
2088 ) Pp l)-{-5 plates Vol 71, Ai t 22 • A new Nemat.ode, Neniatodiiiis 
antilocapi m from the Prong-Iturn Antelope, with a Key to the Species 
ot Nernatoduus. By Emmett W Price. (No 2004) Pp 4-f 1 plate. 
Vol 71, Alt 22 A Aissil Insect from the Lower Peimiaii ot the Uiand 
(Jaiiyon By Frank M. Carpenter (No 2 »05) Pp 4-F 1 plate 
(Washington, D 0 Government Printing Otlice ) 

United States Department ot Agneutture. Farmers’ Bulletm jSo. 
1531 The Tobacco Bud worm and its Oantrol in the Georgia and Florida 
Tobacco-growing Region. B\ A. C Morgan and F S Ohamberkim. 
Pp 10 5 cents. Fanners’ Bulletin No 15‘,i3 Rati Control By James 

Silver Pp 21 5 cents (Waslungton, D C. Goveinnujnt Printing 

Odice ) 

Journal ot tho College of Agneiiltnie, Hokkaido Imperiiil univerHity, 
Sapporo, Japan. Vol 16, Parts Sfudiea on Myxospoiulia of dap.in By 
Tsunenobu FnjiU Pp 220 247~i-l plate. Vol 17, Part 4 Chemrsehe, 
un<l physiko-chemische Untersncluuig des TMannans von Anuvitltuphaluis 
Koniac Von Suguru Miyako i’p. 1(».M84 (Sapporo) 

Conseil Permanent Inter national potu PExploiation de laMei. Rap¬ 
ports et Proces verbaux des Reunions \ol 41 Rapport Atlantupie 
1926 Par Di. Ed Le Danois et Rafael De Buen Pp. 136 (Copenbague 
Andr, Fred. Host et tils ) 


Cmalogues. 

A Catalogue of Books on British and Foieign Birds (No, 49b) Pp. 
lb (London Francis Edwards ) 

Constable Books Autuimi 1927 Pp. 20 (London Constable and 
Go , Ltd ) 


Diary of Societies. 


CON<SRESSES. 

Axn.usT 29-Si3rTFMBEn 3. 

Iniernational Commission for the Exploration of the Uffer Air 
(at Leipzig). 

August 31-Bei^tember 3. 

World Population Conference (at Geneva) 

August 81-Seftember 7. 

British Association for the Advancement of Science (at Leeds) 

Fndaij^ Septemhei 2, at 10 a M.—Addresses by Sectional Presidents. H 
(Anthiopology) —Prof. F, G. Parsons . The Englishman of the Future. 
—I (Physiology) —Dr, C. G. Douglas * The Development of Human 
Physiology—Drscussion (Sections A, B): The Nature and Formation 
of Colloidal Particles,—Discussion (Section Q): Coal—Discussion 
(Sections K, M). The Control of Plant Diseases —Di&cussion (Section 
L) t Education in Tropical Africa. 
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At 11 M-—Discussion (Section I) Cucul.itKiit Rat(‘ 

At 1130 AM—Addicss b\ the l*i(‘Si(lont of Section fj (Ediuation), 
Hei GiacB The Duchess of Alholl The Biomleiungof the Outlook in 
Education ,, ^ 

At 8 30 V M —Evening Discouisc by ITof, U A. ISIiIlikau (aisnuc 

ironday, Saviemhei 5, at 10 a m.— Addiesses by Sectional Diesidcnts A 
(Mathematical ami Physical Sciences) —Prof E T Whittakei Ihe 
Outstanding Pioblems of Relati\ity — G (Geology).— Dr TI 11 
Thomas Centies of Teitiary Volcanic Activity in iJntain — J 
(Psychology)—Di W Brown* Mental Unity and Mental Dissocia¬ 
tion —Discussion (Section B) The Chemistry ot Hormones Discus¬ 
sion (Section K) The Caipel —Discussion (Section D) Education 
and Industry —Discussion (^Section M) The Pioduction and Dis¬ 
tribution of Milk 

At S 30 PM —Evening Discourse by Dr. P A E Crew: The Germ- 
plasm and its Architecture 

Tueulay, Sf]dember 6, at 10 a.m.— Discussion (Sections C, K, and Cosiuical 
Physics Department of Section A) Climates of the Past.— Discussion 
(Sections P, J) Innate Differences and Social Status —Discussion 
(Section L) School Examinations.—Discussion (Section M) Soil 
Surve} s 

At 2 p M —Conference of Delegates of CoTrospoiiding Societies. 

Wednebdaijy ,Sei>temler V, at 12 noon —Coiicludiiig General Meeting. 


SlPTEMBER 1-1. 

ScHWEizERisciiE NATURroR.sciiENDE Gesei-lschaft (at Basel) (in 14 
Sections), as follow —Medical,Biology (Prof It Htaclielin, Piesident), 
Chemistij (Prof H Rivier,'Piesident), Physics (Prof 1’ Debye, 
President), GeupbysicH, Meteorology, and Astronomy (Prol. S 
Mauderli, Piesident)Mathematics (Piof P Gmiseth, President),, 
Pharmacy (J Lang, Piesident), Geology (Piof A Joaimet, President); 
Mineralogy and Petrography (Prof M. Rheinhard, Piesident), 
Palieontology (Dr. A. Tobler, President), Zoology and Entomology 
(Prof A. Reichensperger, President), Geneial Botany (Prof E 
Wilczek, Piesident), Sjstematio Botany and Plant Geogi.iphy, 
Anthropology and Ethnology (Prof. R. Zeller, President), Pliatory 
of Science and Medicine (Prof. G Serin, Pitssident) —Presidential 
Address by Dr F Sarasin —Lectures on, respectively, The Causes 
and Factors of Morphogenesis, by Prof. A Bracliet, Recent Woik 
and Views m Astronomy, by Prof. L Courvoisier; Tho Urals from 
the Point of View of Geophy.sics, Geology, and Mining, by Prof L, 
Dupaie, Paracelsus m Relation to Modern Thought, by Pi of II E 
Sigerist. 


Alloys against (^onosion—H Sulfoii and .) W N Willstaoji The 
JS'atmeof Ihe Film piodueul byAiuidm Oxidation ol Almmmum —Di 
(' J Smiihells, \V. 11 Pitkin and .1 W A\eiy Giaiii Giowtli in 
Gtunpiess( d Metal Powdei - Mane L V (Jaylei 'I'lii* Umlei cooling of 
Some Afumiiimni Alio\s- A G G (Jwyi'i and 1C W L Phillips 
Tin' Constitution of Alloys ot Aluminium with Silieou 'uid lion—F 
JIargie.iM's Eth'et of Woik and Anm'aluigon the laud-Tiii Euieetu; 
--W Hume Kothmy and S W. Bowidl The System Magiu'snim- 
C.ulnnnm—C H M Jenkins Tlie Constitutaon and Physical 
Piopiutus of Some ol the Alloys of Coppm, Ziiie, and Cadinium 

SKi'TKMniar 11-17 

IKTERNATIONAL CoNCUlFSH OF PuYSlCS IN (JOM M EMOUA'IION Ol- THE 

Centenary of Volta (at Como) 


Sfptemiu'H 11-18 

Inti UNA I roNAL Oonorf.ss of Gi-NErros (at Berlin) In thiee sections 
Geneial Genetics and Cytology, Ihuedity in Man and Eugenics, 
Animal and Plant Breeding 


Si-a'TEMiuai 12 Cl 

iNTI-aiNATlONAL SOCIETY OF LeATIIEU TuADFH’ CllEMlSIS (Bi-Aiiiiual 
Goiifeience)(at licathcisellers’ Hall, St Ihden’s Place, E C 3 

SFl'TFlMin R 1*2 17 

Bitirisii Mycoiook at. Sooieiy (Annual Mi'ctaiig) (at Aviemore) 

Alomiaii, t^eplembcr 12 - Excursion. 

\t S 15 e M —Council Mi'cting Exhibits 
TiU’sdiiy, SipUmbin 13 —Extmsioii. 

At h.‘15 r M — Dr. E J Bntler Presidential Addiess 
IVrdni'iiday, HepWmhvr It —Excursion 

At 8 b» I* M —Annual Genmal Meiding. 

Thiirhihuiy Aiptrnihvr 15 - -Exclusion 

At 8 4.5 CM—Dr M AVilsori. 1 ite-Uistory of Milesnia Iviiegeiiana 
and its OccuiKmce in Britain.—Dr C5 G. Hahn Spianes of Phomopsis 
occuriing on Conifers and their Distinction ni Culture, 
iwu/fu/, Svfitanbm' Hi,—Exclusion. 

AtS. 1.5 i>.m—M iss M Wilson Tho Dutch Elm Dismise.—C Rea. 
Remarks on Fungi found during the Pot ay 

Simn-AiBt u 1.5-17. 


Seftemuer 3-10 

International Union of Geodesy and Ukophysics (at Prague). 

Empire Mining and Mktalirtrgioal Conorlsh 

JVnimpeq Methnff, Ht'ptemhvi 3 —G E. Cole Tho Development of Gold 
Mining in Canada—W A Qimice Methods of Eliminating Baneu 
Bock Horn Ore at the Sub-Nigel Mme --C R Davis, J. L. Willey, and 
H E T Eauig: Kotes on tlm Cporation of the Reduction J'lant at 
West Springs, Ltd.—E. J Laschuigei : A Now FoimoDAir Meter and 
the Measuiemont of Compressed Air. 

raiicjiiee/ MN'fnii;, .SepFadao U —0. P Browning Canadian Gopper and 
its Production.—P. J. Alceck and T W. Bingay: Lead and Zinc in 
Canada.—0. J. N. Jouidan: A Brief Review of the IVmcipal Base 
Metal and Base Mineral Resources of the Union of Bouth Africa --R 
Graib * Dewatw mg tho Lower Levels of tho Sunnier and Jack Mines, 
Ltd —W S Ilobmson * Manufacture of Hulphunc Amd by the Contact 
Process From Zinc Blende Roaster Gases. 

Edmonton Septmb&r 20.—R Strachan, W J. Dick, and R J. 

Lee The Goal Industry in Western Canada.—J, Mess: I’etroieuin m 
Canada.—A Docituier, L. Bataille, and R. Beetlesione A Combina¬ 
tion of the Baum, the Draper, and the Froth Flotation Hystems as 
applied to the Washing of Coal at the Lmsi Mine of the Kailan Mining 
Admunstration, North China —A. B Cameron : Impact Resnstance of 
fSteel at Loxv Temperatures 

Quebec Meeting^ September 5 and 26.—J. G. Ross . A.sbestos Mining and 
Milling —A. W Nash * Possible Auxiliary Sources of Liquid Fuel — 

A. Job: The Sinking and Equipment of the Ventilation Shaft of the 
Government Gold-Mining Areas.—G. W Sharp. The Tipping and 
Guiding of Vertical Skips.—P. M Newhall and L. Pryce; Improve¬ 
ments in Dulling Efficiency with Jack-Hammers. 

Sydney Meetings^ Septeniber 9 and 10 —F W Gray * Mmmg Coal Under 
the Sea in Nova Scotia '—Sir Robert Hadfleld : The Metal Manganese 
and its Properties • also, the Production of Ferro-Manganese and its 
History.—Raw Materials for the Iron and Steel Industry in India. — 

B. Yaneske: The Manufacture of Steel in India, by the Duplex 
Process. 


September 4^9. 

International Congress of Zoology (at Budapest). 


September C-9, 

Institute of Metals (Autumn Meeting) (at Derby). 

Tuesday, September 6, at 8 p.m —Dr. L. Aitchison * Non-Foirous Metals 
in Modern Transport (Lecture). 

Wednesday, September!, at 10 a m —Reading of Papers selected from-^ 
Thursday, September 8, at 10 a m —Reading of Papers selected from * 
Trvday, Septtmhei 9.—All-day Excursion ’ 

* W. T Cook and W. R. D. Jones. The Copper Magnesium Alloys 
Part II —W Hnme-Rothery. Researches on Intermetallio Compounds. 
VL The Reaction between Solid Magnesium and Liquid Tin.—K. L. 
Meissner: Age-Hardening Tests with Elektron Alloys. —A. R. 
Raper: The Equihbrmm Diagi'ara of Copper-Tin Alloys containing 
from 10 to 25 per cent of Tin.—0. S Smith: Note on Cathodic Dis- 
integratjon as a Method of etching Specimens for Metallography,— 
H, Sutton and A. J. Sidery. The Protection of Aluminium and its 
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An.niial OoNFLRLNri (IF WoMEN Mnhinefus (ill WiipiiiHg, Engineering 
and MachiiHMy Exhibition) 

Tliiubday, Septi'nificr 15, at 8 r m - Frixudential .tddress at Clyuiiiin. 

Friday, Siptetnlna In, at 2 45. - DiMi'USHion on fht' R(dati\o IrnpoitaiUMi 
ofCommmcial and Technical EiigUKon mg imilor PicHcnt day Conditions. 
Commercial Sido * Mish E. M. Kt'oruMly, ’’I’eclnucal Sid(‘. Mlsh 
Noruh M. 

Satinday, Srptimbn 17, at 2. l/> (at Cioi.by Hall). M ihX Hirt Cummins, 
Water I'owm ami llic Eloctniicution of Ihe Iriwli FioeHt,uto. 


18 i Hnnutui 3, 

iNTnnN.VnoNAL ConGRE.IH of TiIEORI TH'Al. AND AlS'LIUll 1JMNOLOUY (at 
Romo). In four N 0 <‘tiions ■ IdiyHics and ChemisG y, G(*ology and Hydio- 
graphy, Biology, and Afiplmd Limnology. 


HnCTIlMBKlI 20 ‘22 

Iron and Stffl Institute (Autumn Meeting) (at Royal Tis'linical 
Colh'go, Glasgow), at 10 A M. Tapers to b* biihmUled • D F Camiib(dl, 
iligh-Knsnumcy lndu(*Uon Midting -H. A ineku*; Magm'tiv and 
other Changes conccrnwl ui the Temper-linttihuicsH of Niekol- 
Chioimum Hteels - Prof C. A Edwards and K Kuwad.a Tlio 
lnrtueiic(>i ut Cold-Holling and Hub.seiinont Annealing on the Haidness 
of Mild Btcel—A B Eveicst, T- H Turner, and D. Hanson Tho 
Inlluoiice of Nickel and Hilicou on an Iron Carbon Alloy (!. H Gill: 
The Elh‘ct of Vaiymg Ash m tin* Coko on Blast Furnace Working-- 
D. Hanson* Tho Ooinstitution ot Hilicoii Carbon Iron Alloys, and a 
Now Tin^oiy ol the Cast Iion.S"--E. G. Hoiboii; 5’ho Wink-liaidouing 
ot Htoel by Abrasion —K Honda and K, Takiiha.si * On tho Ouantita- 
tivo MeaHiiromcnt of the, Cutting Power of Uutloiy.- E. H. Lewis' Tho 
Use ol iSihca Gol as a Medium for Drying IHast. T. Matsimhifa and 
K Nagasawa Tho Mochanism of Tompetlng of Htoeks. - T. W. 
Robiuson . Tho Ee.anoinic and Hooial Devolopment of the Amencan 
Iron and Htool ludiistry.—Dr. W Ro.sonhaui and D. lljinson Tho 
Behaviour ot Mild ytool under Fiolongeii Ht/i'CHs af. 3(i0" C, J. iC, 
Smith and F, V Warnook: A Tostlng Maehlne for Repeated Impact, 
and aProliminary Invostigstion on tin* Effeets of Ropiaited impuet on 
I.(Owmoor Iron - J H. Whlteloy ; Tho Holutum of Carbon in w-lron 
and its Precipitation.—F. Wust. A Contubution to the Thcoiy of tho 
Blast-Funiaco Process. 


Bkctemulr 23-20. 

Association of Special Librakieh and iNFortMATioN Bureaux (at 
Trinity College, Cambndgo).—Subjects for diM.ussion * Report of the 
Public Libranes Committee of tho Board of Education (A E, Twonty- 
man and Lieut-Col L, Newcombo); Becenti DcvelopnmntH in con¬ 
nexion with tlie Science Libiary, South Konsingion (Hn Henry l^yohH ); 
Information, Organi.sation, and StatiHB<‘s in Industry (Major L. 
Urwick, S. J. Nightingale, H. Quigley, W. Wallain, A. E. Overton, 
F W Tattersall); Patent Olashificatiou (A- R. Wright, A. Gonimo); 
'Pioblems ol the Information Bureau (A. F Ridley, V, K Turner, Dr. 

P .’ Photographic Reproduction of Frinted and MS. 
Mater al(N. Parley, Sir WiUiani Schooling, R. JL Now); Htandwdsof 
Book Solection in Scienco and Technology (Sir lUohard Gregory). 
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Biology and the Race. 

HE presidential address to the South African 
Association for the Advancement of Science, 
dehvered by Prof. H. B. Fantham at Salisbury on 
June 29, deserves perusal by all interested in the 
broader problems of biolog}^ in its relation to 
national polity There are probably few biologists 
who will regard as unjustified the note of pessimism 
which makes itself heard here and there in the 
address : there are equally few who will fail to 
recognise its common sense and constructive value, 
or to admit that much of what is addressed to 
South African listeners is well worthy of attention 
in Great Britain. 

Dealing first with the immense spread of educa¬ 
tion in western Europe and America during the 
last six or seven decades. Prof Fantham asks. 
Has it fulfilled its expectations ? This question 
must he answered in the negative , not, however, 
that education is itseK at fault, but rather that the 
swarming into the universities of all and sundry 
in search of a vocational training has brought with 
it the development of the examination system 
with its resultant overwhelming of the truly 
educative by the merely informative function. 
Initiative, instead of being developed, has been 
diminished or killed, and the universities, from 
being the homes of culture and the training-grounds 
of leadership, have tended to become mere training- 
colleges for the professions. The universities in 
turn react upon the schools owing to prospective 
teachers concentrating their attention upon such 
subjects as, at the moment, ‘ pay.’ During training 
in the technique of teaching due attention is paid 
to drill in the ' principles ’ of education and 
psychology, hut little to the fact that without solid 
biological foundations such principles are liable 
to be no more than the fleeting fads and hypotheses 
of the day. The teacher is told to ' follow the 
child ’ : to make study interesting instead of to 
make the pupil interested in study. He is un¬ 
impressed by the important need to make the 
child fit into his biological environment by atten¬ 
tion to the so-called small things of life—politeness, 
tidiness, consideration for others, the team spirit, 
the avoidance of sloppiness—mental, moral, or 
physical. 

The instilment of biological principles into the 
school curriculum means the development of 
common sense, the appreciation of cause and effect, 
the development of personal effort, personal 
observation, personal thinking—all as different 
as possible from the familiar product of the present 
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day with, its absorptiveness of what is served up 
to it, its responsiveness to popular catchwords and 
slogans, and its belief in conferences and com¬ 
mittees. 

No section of Prof. Pantliam’s address is more 
deserving of serious consideration than that in 
which he directs his attention to some of the 
sociological difficulties of the da}?". He points out 
the impossible handicap to which the wdiite race 
is submitting itself by the ever-growing burden 
of social services with their crowds of officials. 
Amongst the most costly of these services is school 
education, hut this burden is not incaxiable of being 
lightened ' FriU subjects and snippets ’ should 
be eliminated or j)aid for by the parent. It is 
suggested that the education provided free by the 
State should be restricted to ‘ the three R's,’ the 
study of the mother tongue—including grammar 
and composition, the general elements of observa¬ 
tional and experimental science, with needlework 
and cookery for girls, together with a cultural 
subject, such as smging. Secondary education 
should not be free—^it is a curious human weakness 
that what is not paid for is not appreciated—but 
generous help should be available in the way of 
scholarships to those who are mentally qualilied 
to take full advantage of them. 

It is jDorhaps to hesitate before w(i 

dismiss all this as old-fashioned, a,nd to ask our¬ 
selves seriously whether there is not coutaiiKHl 
in it a very largo infusion of common senses. 

Prof. Fantham, being a distinguished youtli 
African biologist, we naturally turn with s|)C(iial 
interest to what ho has to say on the colour iproblcm, 
for there are few j)rohloms in which attempts to 
reach a true solution have been more interfered 
with by the intrusion of sentiment uncontrolled 
by scientific knowledge. Here we have the opinion 
of a biologist who realises, as all biologists do, 
that the black skin of the negro is the outward 
expression of profound differences of a more 
obscure Idiid, which mark him off from the white 
race as distinctly as does his non-attainment of 
what we call civilisation, with its complex social 
organisation, its great cities, its high art, its 
written language, during all these untold centuries 
of his undisturbed sojourn in Africa. 

Prof. Pantham has no doubt that ihe proper 
liue of policy is that of social segregation of the 
two races. Eacial admixture is disastrous in its 
results. '"When once chromosomes of Bantu 
origin get mingled m white families they cannot 
be bred out, as is so often popularly supposed, 
but will exhibit themselves in unfortunate ways 
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and at unforiimato times throughout the ages 
What VC luive to do is to make the ])]aek man a 
haj)])ier and better black man, not to attempt to 
make him an imitation \vhit(‘- man. He is a 
country man He sJioiild he si^ttled in the country 
and trained in firaetical agiaeulture, in hygiene 
and sanitation He shoukl not be brought into 
towns and made to do all tiie manual labour of 
the whites—^with the resultant oiK'ouragcment of 
sloth and idleness amongst tliem. 

It will be seen that Prof. Fantham’s address 
deals with matters tliat have lieen mii(‘h m the air 
at tiic moment As the columns of Nature have 
rox)eate(Ily testified during the Iasi/ few montlis, 
the role of science in the school ediuaition of the 
citizen is attraeding at the [iresent time miKih 
attention and giving rise in much disiuission. 
Not infrequently in the course of such discussion 
the main issue tends to bo obscured through the 
jiersistent failure to keex) distinct in the mmd the 
two mam functions of education—tlu^ lirst in 
im|)ortance, as it is m tunc, that of ediuaatmg in 
the strict sense, of devolojiing to the highest 
possible extent all these various (‘apacutuss which 
combine to produce all-roimd ability, sueli as 
accuracy and rapidity m observation and the 
aiauimuiaiiou of (^xpenmu^e, involving on om^ 
hand skill in aihiial obsmvation, a/iid on the oi.her, 
skill in drawing rapidly a.nd aiuuiratidy sound 
coiudusions i/hendVom ; ajid tin's s(M‘on(l, i.hat of 
providing tlu^ mind with ai stoix' of knov\kalgi^ and 
culture Although the boundary In'l/Wi'cm tlussi^ 
two fumdions of (‘ducation is naturahy not a- sharp 
one, it is imperative in ordm* to siuain^ (‘laaaiy of 
discussion that its (uxistencci shoidd not fx* ignoriKl. 

As a mattm* of fact the edniaiiionaJ utility of the 
two main branches of sciences - physical on one 
hand and biological on th(5 otlun’- is related to 
those two main functions of ediuaition As a 
discixilinc for the young child, to (kwahip i/luj powers 
of observation and of reasoning ipion ihci basis of 
observation, it would ajipear umpu'siionablo that 
it IS the physical division of science- that/ is the more 
useful. By it alone arc providi'd ihosi'- simjilo 
types of observation, capabhi of oxaid measurement 
and of repetition over and over aga,m under approxi¬ 
mately the same set of conditions, which arc neccs- 
sarj/- for the best training in observational accuracy. 
Moreover, the mathematical methods employed in 
the treatment of its observations afford a quite 
unrivalled training m logical reasoning. 

It is, on the other hand, in iho latia* task of 
school education, that of turning oui/ tlic well- 
informed citizen, that the claims of biology to 
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play an important part are quite irrefutable. In 
a complex modern State, with its citizens linked 
together into a biological whole of the greatest 
complexity, depending for its continued existence 
upon the applications of biology to food-supply, 
sanitation, medicme, suigery—its everyday dis¬ 
cussions and conversations dealing with subjects 
like evolution, genetics, birth-control, heredity, 
public health, and so on—it is clearly absurd that 
the citizen should not be provided with the founda¬ 
tion of biology without which such discussion is 
apt to be not merely futile but actually harmful. 

While probably all qualified by their ovm experi¬ 
ence to form an opmion will be in agreement up 
to this point, there is unfortunately up to the 
present no agreed scheme of instruction m ele¬ 
mentary biology for schools. The best of such 
courses as do exist in a few of the great pubhc 
schools are commonly modelled upon what is 
required for the first MB examination. Even 
for its own special end—that of providing a sound 
foundation of scientific biology for the super¬ 
structure of the medical curriculum—this type 
of course is looked at askance by many competent 
judges, but quite certainly it is not what is required 
by our ordinary budding citizens What is re¬ 
quired for the education of the general citizen is 
not' a mass of details regarding the ' insides ’ of 
men, or rabbits, or crayfish ; it is not a collection 
of packets of ignorance or very incomplete know¬ 
ledge done up in wrappmgs of polysyllabic w^ords ; 
it is rather a general knowledge of such of the main 
developments of biological science as are of import¬ 
ance, either practical or cultural, in the citizenship 
of the civilised State. 

Each of the two main branches, then, of science— 
the physical and the biological—has its owii role 
to play ill elementary education, and it is of the 
greatest importance to realise this. It is of equal 
importance to reahse what is w^anted from each 
branch. In neither case is it masses of complicated 
detail. In the case of physical science, it is the 
careful repetition of observation and experiment 
in their simplest forms and the recording and 
treatment of the results arithmetically, the object 
being to train the young child in accuracy and 
rapidity of observation and reasoning. In the case 
of biological science, it is the acquirement of general 
knowledge regardmg main results rather than 
training in the method of obtaining these results 
that is required by the citizen. 

While the physicist may justly claim upon this 
showing that it is physical science that plays the 
more fundamental part in the educative process. 
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in actual practice the recognition of this claim has 
led to strange results, namely, on one hand the 
i denial to biological science of any place in the 
[ school curricnlnm at all, and on the other, to that 
hypertrophy of the physical science portion of the 
curriculum w^hich finds its expression in the schools 
nndertaldng courses in chemistry of a standard 
which is really that of the university It is a 
common complamt, as akeady noticed in Nature, 

I that students of science and medicine m our 
! universities have to waste an appreciable part of 
their time at the university in repeatmg what they 
have akeady done at school The harm is much 
more than mere waste of time, for the quality of 
instruction in the average school laboratory is 
obviously not ui a position to claim eqiiahty with 
that of a university department under the inspir- 
mg headship of a leader in his science 

When complamt is made of the largo and even 
preponderating part played by science in certain 
modern developments of our educational system, 
it IS well to hear in mind that ' science ’ in this 
connexion is apt to mean simply physics or 
chemistry. As stated m Nature of Aug 13, of the 
candidates from grant-aided secondary schools in 
England in the First School Examination in the 
year 1926, no less than 40 2 per cent, offered 
chemistry as a subject but only 2*5 per cent, 
offered general science While overwhelming argu¬ 
ments can be adduced for science on the lines 
above indicated being given an important place 
in the school training of the average citizen, it is 
difficult to find any justification at all for bring¬ 
ing him up as a speciahst in ph}’’sics and chemistry 
completely unversed in science outside their limits. 

Royal commissions are commonly regarded as 
the resort of harassed politicians wdien seeking a 
means of rekevmg some mconvenient form of 
public pressure But occasionally they achieve 
great results, and the present would seem a really 
appropriate time for the appomtment of a strong 
commission to deal with the general question of 
national education. When such a commission is 
appointed it is to be hoped that its personnel 
will consist not of academic specialists, but rather 
of persons who combine recognised intellectual 
prestige with understanding and breadth of vision, 
and that its terms of reference will be as wide as 
possible so as to include the whole range of educa¬ 
tion from the elementary school to the university. 
The selection of the personnel should provide a 
means of securing that its activities w’ould be 
confined to big things and not wander away into 
the desert of detaiL 
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Reaumur and his Work on Ants. 

The Natural History of A^iis from an Unjmblishcd 
Majiuscript in the Archives of the Academy of 
Sciences of Paris By Rene Antoine Ecrchault 
de Reaumur. Translated and annotated by 
Prof. W. M Wheeler. Pp xvii + 280+4 iilates. 
(New York and London. Alfred A. Knopf, 
1926.) 255 

EN^ ANTOINE EERCHAULT, Seigneur de 
Reaumur, was born at La Rochelle m 1683. 
After a short course of training in the law, ho 
devoted himself to the serious study of mathe¬ 
matics, and at the age of twenty-four years was 
admitted a member of the Academy of Sciences. 
His life for the next fifty years was one of constant 
application to scientific research in the departments 
of physics, metallurgy, crystallography, andmetcoro- 
logy, as well as natural history. His work included 
experiments on torsion, on the ductility of metals, 
on the manufacture of steel, of tin-plate, and of 
porcelain. In physics he investigated the tempera¬ 
ture of mixtures, and devised the scale which long 
remained the prevailing system of thermomctric 
graduation on the Continent. 

Reaumur’s chief interest, however, lay in natural 
history, and his achievements both in observation 
and experiment wore truly remaikablc. He was 
the first to describe the ambulacra of starfishes, 
and to him were duo the first systematic observa¬ 
tions on the reproduction of cast limbs in tlie 
Crustacea, which ho attributed to the prcseiKiO of 
minute living particles, called by him pehts ceufs. 
The physiology of digestion engaged his attention, 
and some well-devised experiments enabled him to 
demonstrate the action of gastric juice upon proteid 
foodstuffs. But the object towards which his 
efforts were mamly directed was the study of the 
instincts, life-history, and general behaviour of 
insects ; and it is on his writings in this department 
of research that his reputation among present 
naturalists chiefly rests. 

The volume before us contains a careful transcrip¬ 
tion of the hitherto unpublished Histoire des 
fourmis/' which was apparently intended to form 
part of the seventh volume of Reaumur’s'' M4moires 
pour servir a I’histoire des insectes,'’ of which six 
volumes were issued between 1734 and 1742. To 
the original text, Prof. W. M. Wheeler has added 
an excellent translation and a series of valuable 
annotations. In these he has performed the 
useful task of giving at length many passages of 
other authors to which Reaumur refers, and the 
still more meritorious office of interpreting and 
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correcting Rthumur’s statements in the light of 
present knov ledge, it may perhaps be remarked 
m passing that it would !)e well if some (iompetent 
person were to render a like s(irvu*e i-o the biological 
treatises of Aristotle It was searerdy to be ex¬ 
pected that the pioneer work even of so shixwd 
and capable an observer as Reaumur should bo 
free from errors of faulty inference, arising partly 
from hmited opportunities and partly irom im¬ 
perfection of the optical means at his disposal Ho 
was the first to observe the fact that ants ascend 
trees for the purpose of feeding on exudations 
furnished by aphides and scale-insects, but it is 
not surprising that his account contains one or tw^o 
inaccuracies. So, too, the microscopic technique 
of his day did not enable him to recognise that the 
workers were not really sexless, but were normally 
sterile females. 

To Reaumur is duo what is pcnliajis tlu^ earliest 
experiment in ])hototrof)ism. He also was prob¬ 
ably the first to observe recently fecundated 
females in the act of founding colonics. Cloiild, to 
whom the original observation of this proc^eeding 
is commonly attributed, did not publisli bis account 
until 1747, whereas Rbaumiir’s musi Imvc been 
written (though not puIdishod) before 1743. The 
same remark a])])lies to Rbaumuris discovery of 
the feeding of larvm by liipiid disgorged by the 
workers; also describiHl by (iould in 1747, AnoiluT 
of Reaumur’s recumis contains tlu'. first aenouni of 
mutual feeding among ants ; and yiT anot.li<u‘, only 
recently veriiied, (finals with the fac.iliti(‘s provich'd 
by the workers for tlu^ larvie in the aid/ of spinning 
their cocoons, Experinumis wtu’i^ Hiiiri/(‘d by him 
with the object of ascertaining wludher ants would 
tolerate the presence of larvae Ixdonging i/O an alien 
community. Iheso exp(x*im(mts, howewen*, a])- 
parently did not extend Ix^yond ilu* limits of the 
same species. 

In all Reaumur’s work, painstaiking and thorough 
as it was, it is curious to recognisci that syskmiatic 
zoology made little or no ap]wal to him. His 
interest lay almost entindy in obsi'.rvaiion and 
experiment on insect behaviour, s<‘iir(xdy at all in 
insect morphology. Glassifkiation in bis da-y w^as 
in its infancy, and wo need not be surprised that 
he draws no distinction between ants and tcuinites. 
But when we find him saying, “ It secuns to mo 
that the many hundreds and hundreds of sfxxiies 
of gnats and very small moths which exhibit 
nothing more remarkable than a few slight difler- 
ences in the form of the wings or the h^gs, or 
varieties of coloration or of diflVu’ont pattcums of 
I the same colours, may bo loft confouiKkxi with one 
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another,” we cannot but realise how widely his point 
of view differs from that of the modern zoologist. 

Still more startling, as Prof. Wheeler says, is 
his conception of the insects as a natural class, 
since, like other naturalists of his day, he not only 
included in it the worms, polyps, mollusks, arach¬ 
nids, myriopods, and crustaceans, but also the 
reptiles.” The limit is perhaps reached in his 
remark. ' The crocodile is certainly a fierce 

insect, but I am not m the least disturbed about 
calling it one.” Laxity of this kind w^as not likely 
to commend itself to Cuvier, in whose article in the 

Biographic universelle,” mainly eulogistic, it is 
possible to discern a certain coolness in regard 
to Reaumur's merits as a naturalist Not much 
sympathy was to be expected between men whose 
temperaments and methods differed so widely as 
those of R6aumur and Buffon, and as a matter of 
fact none existed There is, however, no sufficient 
reason for supposing that the non-publication of 
the concludmg volumes of the Memoires ” was 
due to an intrigue set going by Reaumur’s for¬ 
midable rival. 

Prof. Wheeler’s book is wnll printed and well 
produced. It will be of great value to all those 
wdio are interested in the historical stages of our 
acquaintance with the habits and life-history of 
“fjht^temarkablc insects of which it treats 

F, A. D, 


Metalliferous Mining’ Methods. 

The Worhbig of Unsimiified Mineral Deposits. By 
George J. Young. With a Chapter on The 
Hannatite Ores of Cumberland and Furness, by 
T S Durham. (Bonn’s Mining Series) Pp. 
466-!-12 plates. (London : Ernest Benn, Ltd., 
1927.) 425, net 

rflHIS volume forms the second of a series of 
-A- W’orks dealing with the various phases of 
mining which is bemg produced by Messrs. Bemi, 
Ltd., under the general editorship of Prof. Henry 
Louis. To quote the editor’s introduction, There 
is probably no industry that depends upon so 
great a variety of other arts and that involves so 
many branches of science as does mining, nor one 
that includes such a complexity of operations.” 
The most important of all the phases is the winning 
and working, or extraction of the deposit. 

Mineral deposits, broadly speaking, can be 
divided into two divisions, namely, unstratified 
and stratified, the former being essentially metalli¬ 
ferous, and the latter largely coal and stratified iron¬ 
stone and such deposits as the Rand goldfield. 
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The subject of extraction is so wide and varied 
that the editor of the series has wisely decided to 
treat it m two volumes ^ and this volume deals 
essentially with the working of unstratified 
deposits. The remaining volumes of the series 
are bemg written by British mmmg engineers, 
but the author of this particular volume is a 
well-knowm American. As the United States of 
America is the largest metal-mining country in the 
world at the present time, the choice of the author 
is a wise one, as he has been able to draw' upon the 
accumulated knowdedge of his own country to 
furnish examples and descriptions of the methods 
of working every conceivable type of deposit. 
The book is therefore ver}^ largely a manual of 
American practice There is, in addition, at the 
end of the book, a short chapter by T. S. Durham 
describing the methods of working the hsematite 
ores of Cumberland and Furness 

The book can be divided into four parts, namely, 
a general consideration of mimng methods and 
mineral deposits, follow'ed by the three main 
chapters dealing with narrow', wide, and large ore 
bodies respectively 

The chapter on ore deposits refrains from any 
comments on the genesis of such deposits, hut 
discusses generally their practical features, such 
as their varying shape, size, depth, physical 
characteristics, the effect of the enclosing walls 
and the behaviour of the surrounding earth masses 
during and after excavation 

In many deposits the line of demarcation 
betw'een the suitability of open cast and under¬ 
ground methods of w'orking is indefinite. It is quite 
impossible to lay downi any law^ on the subject, 
and no attempt is made to do so 

The chapter on mining methods is good and 
comprises tw^o mam features ; first, a description 
of the various forms of supports used in under¬ 
ground mining and the conditions under wLich they 
may be used advantageously or must of necessity 
be adopted. The merits of timber supports, the 
permanent filling of the excavation with waste 
rock, and the use of broken ore as a temporary 
support are fully discussed. The second portion 
of the chapter deals with the many variations 
of three simple methods of w'orking which are 
characterised by the line of advance of the working 
faces, namely, upwards, downw^ards, or horizontally. 
One of these three methods, combined with the 
materials used for supporting the excavation, 
constitutes the system of working employed to 
excavate any given deposit. 

One of the particular features of this book is the 

hi 
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attention paid to the inetliods employed for 
working large low-grade deposits upon whicJi the 
modern mining industry lias largel;^^ to rely owing 
to the small comparatively rich deposits of the 
nineteenth century becoming exhausted. Tins 
necessitates the handling of large quantities of 
material;, and many of the methods of working 
described in detail have been devised for this 
purpose. When dealing with large quantities 
small economies make all the difference between 
profit and loss, and attention is directed to points 
where savnig can he effected. 

The selection of a raining method is ]>ased 
primarily on its suitability for the physical condi¬ 
tions of the ore body and upon the cost compai'ison 
of different methods that may be applicable under 
the given conditions. Costs are expressed m 
terms of labour and materials, sometimes gi‘a])bic- 
aliy and sometimes in tabulated form. This will 
enable engineers m other parts of the world to 
compare the working costs of tlieir own mines 
with those given by the author for alternative 
methods. 

In the three chapters dealing specifically with 
ore bodies of various sizes—a narrow size being 
one less than 12 feet thick, wdnle the subdivision 
of the remainder into wide and large ore hodu's 
allows for a very clastic treatment—the ivuthor 
discusses tlie characteristic's of such deposits and 
then ])roceeds to show how^ variations in their 
characteristics affect the method of working. 
This entails jirimaiuly a gewTal siaienumt of the 
principles involved and is followed up by (hdnikKl 
descriptions of the application of these principles. 
Many examples of successful application arc givcm, 
and it is in these chapters that the author’s wide 
experience of American metalliferous mines is 
displayed at its best. 

In mining unstratified deposits, no general laiv 
as to the method of working to be adopted can 
be laid down. Each individual case has to be 
decided on its merits, and the decision is further 
complicated by the uncertainty which always 
exists as to the size, shape, and future value of 
the deposit. Eaiow^ing this, stress is laid upon the 
necessity tor development work and the provision 
of ample ' ore in sight.’ The numerical value of 
the ' development ratio ’ is not, however, fully 
discussed. 

When it is realised that metal mines are being 
worked at deeper levels every year, and that one 
of the determimng factors in the successful opera¬ 
tion of deep, and therefore hot, mines is the 
comfort of the workers, more space might have 
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been allottcil to the necessity for an ample flow" 
of cool dry air round the working laces. The 
provision of adeipiate ventilation is intimately 
bound up witli tlu' mcdhixl of waiiking einpfoy<‘d. 

The book is liulky, being printed on thick paper, 
and, at the same time, loosely bound. As it 
should find a place in the library of all metalliferous 
mmmg engineers, whose sphere of work is often 
far from modern means of transjioid, it might 
wnll have been comprcsscal into a smalku’ and 
stronger volnine The ])nnt is large and easy to 
read, and the illustrations, many of wdiicli liaAm 
been sjieeially fweimred for tins volume, arc' 
excellent. It is th(‘ most complete work dealing 
with lli{‘ mmmg of imstratitil'd minerals yc't 
published. 

The Egyptian God of Medicine. 

Lmhofo-'p : the Vtzier avd of Kukj Zohvv 

mid aflerward>s the IdgifplHtn Ood of iMvdu'iNv 
By Dr. Jamieson B. Hurry. Pp. xvi-t IPS+ 13 
plates. (London : Oxford Ihuversity Press, 
1926.) 7eS‘. ()d. net. 

rilHE autlior of this volume, himself a doi'ior of 
medicine, is inclined to chiile the nuxlaad 
profession for negleiding lis tnu' ])atron saint, wdio 
was in praidici' more tlnui two thousand yeariW 
Ixd’oix' (utlu'r Hippo(‘ratr‘s or Ihik'H !(. is doubtlc'ss 
partly to ludp lmlioi-('p i^o liis own tbafi Dr linrrv 
has w'ritbai tin' pn'siait book, is, as it (aadd 
not but b(', ba.st'd on Sethe’s mastc'iiv memoir on 
the Sami', subjc'ct written twiaiiy-fonr yi'ars ago. 
1’h<n*e is not miieh i<o ho a-dded t>o Hus S('t h(''s 
wmrk does not age rapidly -but what Hh'I'I' is Dr 
Hurry has found and ndd(*d Uui most siriking 
additions arc the Ni'chautis Papyrus from 0\y 
rhynchiis, which, if its story eonkl be trusted, would 
put back the full deification of Imhotep by 200d 
years, Gauthler'’s article on the Imhotep h'stixaf, 
and Milne’s on the graffiti in the KSanatonum of Dc'r 
cl-Bahri. Wc arc at a loss, howoviu', to undi'r- 
stand why ho has compkdely ignored the a-i'eount 
of King Zoscr given by botli the Cfiitiomism’s of 
Manotbo the Egyptian historian, which, if 8eiJK'’s 
clever and convincing conjectures be corrects is a, 
description of Imhotep himscslf, 

Imhotep was an Egyptian Leamardo da Vinci- - 
architect, writer, and physician in one. Though 
the discoveries at Saqqara during the last; iw'o 
winters have shown that his achievennents in 
building must have been very ennsidm'ubka it is 
as a doctor that ho survived in tlu^ memory of the 
Egyptians. How soon he Ixwaim^ wliai Dr, Hurry 
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describes as a medical demigod ” we cannot say . 
probably shortly after Ins death. In this stage he 
remained, if we hesitate to accept the evidence of 
the papyrus mentioned above, until the Persian 
period, about 525 b c , when he first appears wnth 
the full attributes of a god These developments 
in ins status Dr Hurry describes very clearly and 
with due regard for the value of various types of 
evidence. Both here and in the all too short 
chapter on Egyptian medicine, he shows a happy 
ability to clothe an ingenious conceit in a neat 
garb, and this makes his book very readable 
A few small points, mostly lying outside the 
mam line of the argument, call for remark Dr 
Hurry has been a little unfortunate m his autho¬ 
rities on some points connected with Egyptian 
belief Thus the Liturgy of the Funeiary Offerings 
did not aim at changing the offerings into a 
divine and spiritual food, wLicli w^as partaken of 
by the souls of the departed’' (p 13). One of 
the most certain things about Egyptian belief is 
that the dead were envisaged as still physically 
living, though perhaps m a slightly different sense 
from that in wdiich they had lived here Hence 
the need for mummification to preserve the body, 
and the terror lest this should be destroyed. This 
physical body needed physical food, and that is 
]}recisely what w^as given to it A similar error 
appears on p ()4-, where Dr Hurry states that 
what persists after death is the ka or double, and 
that it is this ‘ part ’ of a man wEich needs the 
nourishment. What eats the food is in reality no 
ka, but the dead man himself. For such mistakes 
the Egyptologists and not Dr. Huriy axe to blame. 
On p 15 w^c read that the Edieri-heb priest w’-as 
by the common people . . regarded as the 
mediator between the King and the unseen pownrs 
of the universe ” Such an idea is totally un- 
Egyptian. In Egyptian religion the king is in 
theory the only priest, and the wLole funerary 
ritual IS performed by him as the incarnation of 
Horus for the dead jierson conceived as Horus’s 
dead father Osins There can be no mediator 
betw^een the king and the gods or the dead. 

On p 77 we find the curious remark, More 
complicated operations w^ere performed on the 
domestic animals than on man,” This is a most 
interesting example of how errors arise In the 
tale of King Khiifii and the magician Dedi 
(Papyrus Westcar) the king wishes to see Dedi 
perform his vaunted trick of cutting off a head 
and fastening it on again, and commands a 
prisoner to be brought for this purpose. The 
followmg sentence is obscure, but it wmild seem 
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that Dedi suggests making his experiment not on 
a human being but on one of the domestic animals. 
This I take to be the origin of Dr, Hurry's state¬ 
ment : at least I can find no other. 

In Appendix B, on the name Imhotep, the author 
has been dogged by ill luck The transliteration 
I]-m-htp is a purely German form, the German 
j representmg our consonantal y Head therefore 
ly-m-htp. Secondly, the verb lit}} means not ‘ to 
satisfy,’ but, intransitively, ^ to be content ’ 
Thirdly, there is no ' particle ’ m meaning ' as ’ 
or ' 111 the guise of ’ ; this m is precisely the 
preposition meaning literally ‘ in ’ of wfiiicli Dr 
Hurry has just been speaking. Fourthly, though 
it is not grammatically impossible that the element 
ly should he the imperative, yet the rarity of this 
form and the absence of variants of the name 
sliowung the much more common form Mi make it 
unlikely. 

In conclusion, I hox^e that Dr Hurry's conception 
of the high standard of Egyxitiaii hj^giene is a true 
one, but I cannot help feeling that if he had 
excavated, as I have, an Egy^itian city, he would 
have misgivings T. E. Peet. 


The Vegetation of the British Empire. 

Aiws and Methods %n the Study of Vegetation, 
Edited by Prof. A. G. Tansley and Dr. T. F 
Chiiip. (Published by the British Empire 
Vegetation Committee ) Pp xvi -f 383 4-19 
plates. (London : The Crown Agents for the 
Colonies, 1926 ) 12,? 6f/ 

WING to the foresight and initiative of Sir 
Joseph Hooker, W'e now^ possess published 
floras of many of the British colonies, hut such 
floristic data is only the pioneer w'ork winch should 
form the basis for further research The time has 
now' come wlien the investigation of the vegetation 
of the Empne can be profitably undertaken, and 
indeed urgently demands attention Quite ajiart 
from the value of such knowledge for its own sake, 
an ecological survey of the Empire is of paramount 
importance for its further economic devdopment. 
To exploit the natural vegetation of any region to 
the best advantage, ww require to know' much not 
only with respect to its existing composition and 
structure, but also its potentialities under the more 
or less artificial conditions imposed by man. 

The British Empire Vegetation Committee 
appointed by the Imperial Botanical Conference 
in 1924 in furtherance of these aims has published 
the volume before us. The first section comprises 
a brief account of the nature of plant communities, 
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the method of their investigation and the factors 
of the habitat, whilst the remainder is in the nature 
of a symposium of essays liy different authors 
which, though often overlapping, have tlicir chief 
value m the diverse viewpoints which they jire- 
seiit, with consequent diversities of technique and 
emphasis Moreover, many useful practical hints 
are furnished for the investigation of the respective 
areas dealt wdth. Of especial interest are the 
sections on the ecology of fungi and lichens by 
Mr. Ramsbottom. 

Perusal of these pages emphasises the need in 
vegetation studies for accurate em]nrical descri])- 
tioiis unbiassed by any thcorv w^iiich ationipts to 
fit the communities observed into a hypothetical 
succession series or to find their equivalence with 
communities in other areas which have boon 
investigated on different lines Too rigid a uni¬ 
formity is much to he deprecated, but if the 
attempts at classification of plant communities 
are to be rescued from their present somewhat 
chaotic condition, it is essential that the various 
aspects of the community and habitat alilce should 
be studied. At present wo know much concerning 
the soil conditions m the communities of one region, 
of the putative successions in another, of the 
physiognomy or the biologicM I'elations in a third. 
Each of these lines of investigation has, indeed, at 
one time or another, served as the basis of a more 
or less exclusive classification, but if the pages of 
this volume servo no other pur})oso than to bring 
about a wider and more uniform basis of investiga¬ 
tion of the communities within the Em])ire, the 
task of the synecologist of the future will bo 
appreciably diminished. 

How important, from the economic viewpoint, 
is a knowledge of the plant communities and the 
successions of any area, is shown by the changes 
which fire protection has wrought in India, to 
which Prof. Troup directs attention in his suggestive 
survey of Indian forest vegetation. Such protec¬ 
tion has not only resulted in replacement of 
grassland hy forest, but has also produced profound 
changes in the composition of the forest itself. 
The widespread effect of the shifting cultivation 
practised in the tropics is emphasised by several 
of the contributors. To this cause both Prof 
Troup and Dr. Stamp attribute many of the 
grassland areas and bamboo thickets in the forest 
regions of India and Burma, whilst the same factor 
is held by Dr, Chipp as initially responsible for 
the forest retreat in West Africa. Prof. Bews 
show^s how a study of the successions in the grass 
communities of South Africa has both explained 
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the conflicting vieus respecting tlic value of bum- 
mg and suj)plied the (;rii(‘ria for ensuring the 
appropiiate and successful use oi this method. 

It eaiinot, however, b(‘ too strongly urged ihai 
if the fullest use is to Ixi made oi e(U)logKad iiudhods 
for the solution of economic problems, it is essential 
that the study of vegetation should be aecoinpaiii(‘d 
by a parallel study of the animal ecology. The 
valuable conclusions arrived at by T)r. Cockayne 
in his studies of palatabihty in the tussock grass¬ 
lands of New Zealand, have shown iiow profound 
an effect the selective action of grazing animals 
may ]>roduce, w^hilst/ the thi(*kets of Z'lZj/phNs 
wfiopha in tlu^ (Vniral ih'ovinei^s or tln^ spread of 
Opanfia iuernun m Australia serve but to show 
that man is not alone in upsetting the balaiuu' oi 
Nature to the detriment of his envirommaii,. 

E. f ), Salisiujuv. 


Our Bookshelf. 

The Music of the Spheres, a Natwe Lover's 
Astronomy. By Florence Armstrong (irondal. 
Pp, xiii-i-SJM (24 ])lates). (New York. The 
Macmillan Co., 1927.) 2 bs\ not, 

The author has collected a largo niimbtu’ of myths 
and poetical references assoeiatial with the heavenly 
bodies, and has woven ihfun into a discursive 
description of tiio stars in tluur (jonshdlat.ions and 
of the members of tlu^ solar system. 4die first, 
ten chapters are nqilehiC with hgeuids by which 
the more spectacular st.edlar obj<*e.is (briglii stars, 
double stars, clust.eu’s, and ludiulje) may 1 k‘ rcmumi- 
bered, 1lie nmuilning sewem (diaf)i(U’s a.ri‘ (h'serip- 
iive of the sun a-nd its saitcdiii.i^ imunlxu's of the 
solar system , an iiit^cuusting p(U’sp(H*,iiv<‘ of the 
geological })r(K^esses through which our pland. luis 
passed is given in one of tluvso diapteu’s. Simph^ 
language and illustrations are emf)loy(*d g(uuu*ahy, 
but a few terras siudi as ' sjieetroscopig’ ' seconds ’ 
(of arc) might have beim explaiiual. A brad' 
description of a refracting and a r(dlc(d.ing tidese-opc^ 
is left to the final ]>aragraplis, which cont.rast 
unfavourably with the ofxming scntimces of the 
book. Occasionally accuracy of staticnuait is sami- 
ficed for rhetoric—tlie sun’s corona is deseribcal 
as ' flaming,’ and prommen<‘,cs are spokcai of as 
‘burning gases’ The senieiuHNS on p 12 con¬ 
cerning the measurement of ilu^ sun’s diujiieim' 
and those of only four or live of the st.ars co!iv(\v a 
wrong impression of astronomiita.! mea^surememt.. 
A mis-statoment appears on p. 74, wdiere ilu‘ 
distance of the Andromeda nebula is givcui as 
36,000 light years instead of ont^ imlkon In¬ 
cidentally, the quotation on p. 76 is from Keats, 
not Longfellow. 

With slight exception, the reproductions of 
photographs are admirable and make a vctv 
attractive feature of the book : a. fenv st.ai* elmri.s 
(coloured for preference) showing t.he whole- 
heavens would, however, have assisted tlu^ rim-dcr 
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in linking up the many constellation diagrams, 
a few of which appear somewhat redundant. 
Finally, it should be remarked that the volume 
IS essentially a gift-book, with its large print, heavy 
paper, and choice reproductions, and it will be unfor¬ 
tunate if its cost should deter any one from possess¬ 
ing a copy or placmg one m the hands of a friend 

Uandhuch der hiologiscJien AibeitsmetJioden Her- 
ausgegeben von Prof. Dr. Emil Abderhalden 
Lieferung 220 x4bt 11 Ohemiscke, phi/siJca- 
liscJie iind physikahsck - chemische Methoden t/iiK 
Untersuchung des Bodens und der Pflanze, Teil 
3, Heft 5. Ernahrung und Stoffwechsel der 
PJlanzen. Methoden der mihrohioJogisehen Boden- 
forschimg Von Selman A Waksman Pp. 715- 
864. (Berlin und Wien: Urban und Schwarzen- 
berg, 1927 ) 7 20 gold marks. 

The study of the activities of soil micro-organisms 
IS of comparatively recent origin, and consequently 
the methods employed for such researches are not 
well known, and in many cases have not attained 
the degree of standardisation necessary for com¬ 
parative investigations. This is particularly the 
case with regard to the numerous methods employed 
for countmg the numbers of soil bacteria, protozoa, 
fungi, or alg^e, and for estimating the degree of 
activity of such members of the soil population 
The present part of Abderhalden’s ‘"Handbuch” 
should |>rove exceedingly useful to soil investigators. 
S. A, Waksman has acted as general editor and 
has contributed the mycology and bacteriology 
sections, with the exception of that on cellulose 
decomposition, which is written by Chr. Barthel of 
Stockholm The technique used in the study of 
soil alga3 and protozoa is described by B M Bristol- 
^ Roach and D, W. Cutler respectively. 

With a subject growing so rapidly as soil micro¬ 
biology, any book is to a certain extent out-of-date 
before it is published, and though doubtless certain 
sections of the present part of Abderhalden ’’ would 
be slightly altered if rewritten, yet it can be safely 
recommended as the most up-to-date w^k on the 
subject. 

Grundriss der Kriminalbiologie: Werden und Wesen 
der PersonUchkeit des Taters nach Untersuchur^n 
an Straflingen. Von Prof. Dr. AdoK Lens. Pp. 
vii -h 252. (Wien . Julius Springer, 1927.) 15 
gold marks 

Dr Lehz, as director of the University Crimino¬ 
logical Institute of Graz, is well fitted to describe to 
us the influence of the personality on criminals, 
and in this book he does this in an extremely able 
manner. His case material consists of criminals 
from the prison at Graz and the Petty Assize 
prisons in Vienna and Graz. He regards crime as 
the resultant of the interaction of personality and 
its environment. In the personality he includes 
the physical structure as well as the psychical, and 
m this is following much the same Imes as Kretch- 
mer does in his w^ell-known ‘‘Korperbau und 
Charakter.*’ 

The author divides his book into four parts. The 
first part deals with his method of investigation and 
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the nature and problems of cnmiiial biology The 
second part is concerned with the nature and de¬ 
velopment of personality, the importance of sym¬ 
bolism and the reaction of the personality to its 
environment In the third part, the actual crime 
and its relation to the personality and its environ¬ 
ment are considered The fourth part deals with 
the sensory, intellectual, and volitional tendencies, 
the structure of the ego, and the relation of crime 
to the sex and herd instincts 

Graphit: CJiaraktenstih, Erzeiigung, Ve?arbeitiing 
und Venvendung Von Dr Eugen Ryschke- 
witsch, (Chemie und Technik der Gegenwart, 
Band 7.) Pp xin-323 (Leipzig* S. Hirzel, 
1926.) 14 50 gold marks 

This monograph is an interesting and well-printed 
volume, commendable for good arrangement of 
the subject matter. Though the author admits 
that his sources of reference are limited, he offers 
much up-to-date information, giving considerable 
attention to a detailed description of the chemical, 
physical, crystallographic, and mineralogical char¬ 
acteristics of graphite ; this is invaluable alike 
to student, manufacturer, and consumer. The 
dressing and refining of the material are dealt with 
in a more cursory manner than is usual in books on 
this subject, but the wu’iter nevertheless indicates 
the fundamental principles of preparation in a 
lucid manner. There are also some interestmg 
chapters on the distribution of the raw material and 
its origin in Nature, on the artificial formation of 
graphite, on industrial applications, and on com¬ 
mercial statistics ; in the last, the author’s criticism 
of certain figures jiublished by the Imperial Mineral 
Resources Bureau is noteworthy, as it indicates 
that he does not quote even supposedly reputable 
information without duly pondering on its value. 
The book may be considered an asset to a scientific 
or technological library. 

The Nature of Man, By Dr. G. A. Dorsey. Pp. 
viii-fl04. (London: Harper and Bros., 1927.) 
Zs. 6d. net. 

Ik this httlo book Dr. Dorsey has in mind the 
practical and immediate application of the scientific 
study of man. “ Everything said in this book may 
be taken personally,” he says, in his opening 
chapter, and his concluding words are : “ Nothing is 
known of God’s will; enough is known of Nature 
to point the way Man must travel if he is to survive 
and the goal he must desire to make the most of 
his nature.” Dr Dorsey’s method of attacking the 
problem is by an exposition of man’s nature and 
activities as an individual and as a member of family 
and other social groups upon a purely mechanistic 
basis. The mind, the soul, the group mind, the herd 
instinct, in short, the whole of the material of the 
psychologist, as well as his terminology, disappear 
in favour of what science ‘ knows ’—^visceral 
behaviour, genetic behaviour, somatic behaviour, 
social behaviour, and cultural behaviour. Dr. 
Dorsey’s little book is an aid to clear thinking, even 
if his readers wdll not be prepared to go the whole 
way with him. 
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Letters to the Editor. 

[The Kchfor doca not hold luninrlj J'or 

opinio}i8 expre88ed by hts co}'H'8po}i(Icnf8. XrdluA 
cxm he toidertake to leiHrii, nor to correnpond trdh 
the vritos of, rejected' '}nn}iu^cnpln 'intended for fins 
or any other part of Natctre. xVo notice in ta/icn 
of anonyjnous conmmnimthonn ] 

Structure in Surfaces oi Liquids. 

Mb. Hatscheiv, in his iiitorestino: article in ISlATintio 
of Juno 11, p. 857, has shown that co]Ioid«il solutions 
and even the simplest sns[)ensions of solid })arti(des 
in lujiiids exhibit a ‘{iroporty w'liich is abseld^ Iroiu all 
true liquids ; nainelyj residual rigidity, or at least a. 
coeihcient oi viscosity that depends u])on th(‘ rate of 
shear lie has advancetl no e\[)ianation ol this re¬ 
markable result, which would, however, app(‘ar to b<' 
just one manifestation of a giauMul propiu'iy of all 
suriaces iiivolvin^i* liquids 

Tn an address di'livered by nit' lieiore th<^ l\!id-Wt'st 
Regional Meeting of the American C'lu'mical Soiuety 
at Matiison m June 1926 (since ('oinmumcah'd ioi' 
jaibheation in the Journal of the ^imeucan (then)teat 
i^oaety), absolute measurements ot the atisorption ol 
such substances as p-toluidme m the surfaces of their 
aqueous solutions were adduced, which made it e\u- 
dent that the excess of dissolved suhstanco in tlu' 
surface is several times greater than that which can 
be closc-packcd as a monomolecular film resting iqion 
the surface. This demonst.ratos that the surfat'c of 
a liquid possesses a depth which is considerahle as 
comiiared with the diameter of a mokcule, and iha 
obvious inference was drawn that clmms ol oriont.o<l 
molocule>s of dissolved sulxstanco oxtenri inwards into 
tlio solution until they are broken up through Ihei'inal 
agitation Tlie usual slructuro of idu^ sui‘fa(‘o iwcai 
of pure hijuids would afipc'ar t.o bo a singh’* compkde 
la\er of oriented mokvules whh nunu'rous unsl-ablo 
chains of ononted mok'cuk^s extending (dH'udVom into 
tiio h(iukL ^ III IS (Wideui that this hypotlussis predicts 
a, quasi-rigklity in the neigfibourhood of all surfacsss 
bounding a, li(|uid, and sufdces to explain the faid-s 
nuntioned by JMr. Hatsidudc. 

Evidence for the truth of this hypothesis is to be 
found in many holds, Eor example, m lumKU'ous 
experiments upon adhesion and adhesives, wJudiior 
with pure substances or nuxturos, lapiid or sohdilied, 
w^e have always found ‘Mhe thinner the him, the 
stronger the joint,” the effect increasing most rapidly 
when the thickness of the layer under invesi igatioli 
is reduced to the order of a millionth of an inch. It 
likewise serves to explain the considerable olTectivii 
range of molecular attraction without involving more 
than direct action of molecules iqion otiiors with 
which they are irmnediately in contact. Another 
illustration is given by the effect of finely divided 
* fillers ’ such as carbon iqion the strength and re¬ 
siliency of rubber tyres or by the effect of oil upon 
troubled water. It is gratifying to find tiiat rocoutly 
Sir William Hardy (Jowr. Gen. Physiol, 8, 641 ; 1927) 
has come to similar conclusions from oxperimont.s on 
lubrication. 

In an article in the Journal of Physical Gheniiatry 
(30,239-247; 1926), I put forward as a general explana¬ 
tion of the high apparent viscosity of many colloidal 
solutions the tendency of colloidal particles to aggre¬ 
gate into larger secondary structures ramifying 
through or partially enclosing large tracts of solution 
that are thereby effectively immobilised Mr, Hatschek 
(J. Phys. Cheni, 31, 383-392; 1927) has attacked this 
quite general hypothesis, which includes many special 
cases, m favour of one single form of it. It seems 
preferable to retain the more general and inclusive 
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view. Wha.te\('r form of ramilymg aggrogalo is 
[uvsont in a colloirjal sohd«ion, tlu^ siuiac'vs of the 
colkudal jiaiiK'lcs will b<^ sunoundiMl by chains of 
oiK'iitcd or hiikt'd mokM*,uk\s oxU'udmg towards oac*h 
other and dii'inhy impailing' far gK'afer ('flecfivc^ 
rigidity a,n<i apparent viscosity ihan could ho piodniH'd 
by the colloidal ])aa’ticl(\s or aggrt‘gat(‘S l-h('rnst'lvt\s. 

J'\Mi<;s \\^ I\Ier>ArN, 

L)opartm(‘nt of Olaanisi-ry, 

Stantoid Univi'i'sitv, (VvlilornKi, 

Ang. if 

The Production of Sound by Ileal. 

ITno ‘singing tube' lias bi'i'ii ilio snbjoi*! of a. 
nmnlxa* ol short ski'liclavs hy me m Anu;rica,n s(*i('ntih<^ 
journals Tlaa’i^ is ono form of it, how^evx'r, thah uus 
exlnhib'dat Ih(‘(h\(uidish Laboiatory in Ih'bruary Iasi' 
(hat has mwi'r heiai pnbhslu'd, and a, hrii'f (k'scripfiion 
ol tli(^ tiihi' in giMH'ral and ot tins spi'dal iorm nuiy be 
of mieu'sli (o (lu' ri'aik'rs of M wujKn. 

Idu' singing (aib(^ (amu' (.o my notici' (piiii^ by 
accakait wlnh' bkaving n nu'rcnr.V' yaponr (-rap for 


MO P 



t’Kl. j. 


high vmciium work. Two nvisons nuiv bi^ a-ssigiusl as 
(/O why it wxis no(- disc'ovaii'ed long Ix'fore fiy ri'si'airch 
w'orker.s doing theii' own glass-bkmany. Idu'y are; 
(a) (ho trap was blovMi of Pymx glass (l\l<)na-\‘w'oukt 
liav'o a.ns\\('r(xl (pih-o as wdl)’ \vhi(*h piM-mitlnd of rnori^ 
in('(mH('> hcial-mg (lian soda- glass, and (6) (he seijiienec 
of ofuM’a.I.ions m blowing ha-ppiauxl (n Ix^ such t-ba-t 
it riA'eakxl (his pa,r(icnlar phenonuMioiL !(, was sixai 
foimd tha(. (-hi' (nbo conid Ix^ ,g.i\xxi 1-ho more eompae.t 
hn'in shown in Pig. 1, <lra,wn approximatoly (-o seale. 
dJio imu'r (-nho (a (-<\s(» (.nlxp is luhl m (-he position 

shown f)y l-hrtx^ k\gH fnscxl lo (h<^ onlia* waJh and In 

stxairi^ It against- jnxxhmneal brivikagi^ f-ln’oe small 
supporting mbs (only oni^ is shown) are (xjua-lly spaced 
at jV. Roughly, (-hi*) a-ri'n-of (.h(w>pen <xi<l of the nnax* 
tub(^ slioiild h(» (xpia-l (-o tlu^ annnla-r a-n^a, betvvixm it- 
a,nd the ontiw tulxs I'lu^ ont-ia- tulx^ is clo-sixl a-t I\L 
When tube is (xxil, pkux^ t-lu^ tip M in a- Ihinsi'ii 

burner (lame (as shown m Idg. l)a,nd in a, tew momiai(-s 

the tube will omh-, at ii-s opixi (xid i\ a- t-one of iv- 
markalile [lunt-y and loudiuvss. I'h(^ pi{-(*h depends 



M M 


lua. 2 

on the kaigth of t-hi' tulx^ from O t-o M t-o /*, this 
lengtli corresponding approximaixJy l-o om^ qna-rtca* of 
the wavo-longth of tlio tont^ omit-i-cHl. k]\(-(xisions 
attached at lower tlu^ pi(,ch. Two similar tidies 
simultaneously heated will sound bixhs. Many 
additional beautiful and striking (.ixpermaxits ma.y be 
performed. 

The special form of tlie tube alhakxl to a-bovo is 
made much longer, and in addit-ion is e-los<'/ t J\ 
as shown in Eig, 2. On holding this tulx^ th the 
hands and heating the i-ip ill m a Bunsmi (lu-nu^ th(^ 
operator will feel the (nbo Ixgiu irianblm.g, t-luMi 
violently, and yid- no sound is heard, d'he whole 
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j^erformaiice is imcanny and one is lu daiigei of dioji- upper half of the tube will increase, partly because 
])]ng the tube The vibration of the air within wall the air is heated, partly because of the conclensations 
continue for some moments after Iho tube is removed of the air in the node on the top The air will expand, 
h'oiu the flame. These \ibrations may bo made and now the expansion m the nariow neck is aided 
audible by placing the closed end P against a resonat- by the air being heated by the wall. Here the oscilla- 
ing body—one’s Iiead, a tin can, a hglit table, or tioiis are encouraged because each time when t!io air 
against a vooden blackboard is expanding by the oscillation tiie expansion is 

The intensity of tlie tone emitted by these tubes increased by the heat. Tn each cycle the vibrating 
is dependent upon the tempei'ature difference that is paiticle receives one push in the right direction. It 
estalilished between the tip M and the lest of the is this one-sidedness of the action which encourages 
lube.'' The pitch, as previously stated, is determined the oscillations. Moreover, as the heat here has the 
by the dimensions and is little affected by a change tendency to increase the pressure near the node, tiie 
m tompeiature It insiy be of interest to remark oscillations will start very readily. A slight moditica- 
that wdien the body of the tube NOP, Fig 1, is at tioii of tins experiment is tlio glassblo\wr’s bulb, 
loom tempeiatiiio, the tube will begin to sing •when Fig. 8, which emits a sound when heated around the 
the ti]) IS heated to about 400"^ C. Wlien NOP is neck, p. Instead of making the lower part of the 
cooled to liquid air temjjoiature, the tube will sing tube nai*rowei, as in Fig 7, we might jiroceed as in 
wlien the tip 21 is monitamed at room temperatuie, Fig. 9, where the annular area takes the place ol the 
which makes the temperature chherenco in this narrow tube m Fig 8. A modification of this tube is 
instance about 200""" (’ By extrapolation 
it was found that the tempeiatur© differ¬ 
ence ret [Hired if it V'ero possible to cool 
NOP to absolute zero would be 80° Kelvin. 

The pitch of the tone emitted in each of the 
above examples is coiicsponrhiigly lowered. 

The following ])hysical explanation, m 
collaboration wuth Dr. Jakob Kunz, Uni¬ 
versity of Illinois, IS offered • 

In the organ pipe, energy is siq^plied by 
a six earn of an winch encourages the vibra¬ 
tions m a one-sided way, so that the vibrat¬ 
ing column receives an impulse each time 
when the air moves upw^ard tow^ards the 
node 111 the middle of tiie pipe, Fig. 3, 
and receives no inqnilse m -the oiijiosite 
motion. It looks as if a jiendulum w^cre ke[)t m the tub© of Fig. 10, which wall sound wdien heated at 

oscillation b.v receiving at one end of its path an p and is much more sensitive. It is evident from the 

impulse always in the same direction If w^e w’ere to explanation that this tub© will not sing when the 

apply the momentum of the air-jet at the centre of the lower end of the inner tube is open, because the one- 

tube, vilirations of tlio (‘olunm w^oiild be discouraged sidodness of the action is destroyed. Slight modilica- 

\Vo can communicafo momentum to a vertical tions of Fig. 10 are the tubes represented in Figs 1! 

open-air column by heating it. If wo heat the air and 12. If we place a hoi wire nefc inside tlio tubes of 

in the tube in Fig. *4 by a wiro net placed ill the lower Figs 7, 8, 0, 10, 11, 12, where the hot flame was 

hah of the tube, w'e shall obtain a uniform ciin'ont of outside, the tubes will produce a sound. Jn all cases, 

air iqiw'ards. If the air is vibrating, then as it is m the organ pipe, in Rijko’s experiment (Fig 4), 

moving inward its vibration is increased by the and in the tubes in Figs. 7-12, tiio oscillations of a 

momentum of the upward stream of air, but not column of air are maintained by a ono-sided addition 

increased by moving downward. When w^e place the of momentiun at the right moment and m the right 

hot wire net in the middle of tho tube it wall tend to place. 

mcroaso the pressure of the gas wdien it IS a minimum. These cxpeiimonts belong to a largo variety of 
ue it will discourago oscillations. The same wnll phenomena in which a dii'ect motion is transferred 

happen when we place the net above the middle, into a periodic motion, or, electrically speaking, 

In order to encourage oscillations we have to add where direct current is transformed into alternating 

momentum in a position and at a moment such that current, Chas. T. Knipp. 

the pressure in the node increases more than it w’ould Cavendish Laboratory, 
do on account of the oscillations alone If we put Cambridge, 

the hot wire net at the lower end of the tube, ^.e. in July 12. 

a loop, the, effect will be very small, or zero. The - 

transfer of li^at will depend upon the temperatuie of ^ ^ . 

tho air in contact with the wire not, being greatest Frequency DemultipUcation. 

w'hon the temperature is lowest. But the temperature It is a w^ell-known fact thai» wdiou a sinusoidal 

in tho loop at the low'er end does not vary ; therefore, E.M.F (of tho form Pq sin wif-) is available, it is a 

the transfer of heat m this position of the gauze relatively smifilo matter to design an electrical 

does not give rise to oscillations. It tends only to system such that alternating currents or potential 

raise the temperature of the gas uniformly. Heat differences will occur m the system, having a fref[iiency 
uiusi therefore be applied between a loop and a node. which is a whole multiple of the applied E M F., 

If we cover the upper end of the tube. Fig. 5, with e.g. 3w, etc. For example, when tho E.M F. 

the hot net m the most favourable position, the sound sin eot is applied to a diode-rectifier, the current 
ceases, and if w^e heat by means of a Bunsen bmiier in the anode circuit will include a eomiionent of 

the outside at the top, as in lAg. 6, we get no sound, double frequency, ^.e. 2aj. This is theiefore one 

This was considered by Kayleigh as possible (“ Theory method of frequency multiplication. Several other 

of Sound,” vol. 2, p. 23i). But if we change the methods could easily be mentioned, 

cross-seetion of the tube, as in Fig 7, and heat at p, Now we found it is also possible to design an 

then the tube will emit a sound. Th<' pressure in the electrical system such that when the above-mentioned 
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E.MP\ IS a]ipliccl to it, currentn and 

potential flifieient'ew oociu’ in i-lio svsiiun tbo fre- 
([uencieH ol wliicli are wliole subinultp^les ot th(‘, 
trequency of the applied E M E., eg w/.‘h w/4 up 
to w/40. 

To this 011(1 one oan make use of tlio nanaikalih^ 
s\ nclironising piopertios of roiaxation-osedlat'ions. 



R 


0,0050 


% e. oscillations the time period of which is doioi*mined 
by the approximate expression T=-7r/2 0iik a inlaxa- 
tion time (Balth. van dor Pol, “On Relaxation 
Oscillations,” Phil. JSTag.. p. 978, 192(); also Zeiisclir, 
f. hochfreq. Technik, 29, 114 ; 1927), 

Let Ne in Eig. 1 roj:)resent a neon glow lamp, 
i? a resistance of the order of a few megohms, () a, 
variable condenser of ap¬ 
proximately maxmumi 2500 
cm. capacity and E a battery 
of say 200 volts. I n the ab- 
Honco of tlie E.M,E. ojt, 
tins system will osedlate v itf i 
a time ])eriod T a(f II 
whore a is a numlun’ of 
the order unity. With tfio 
K,M E. EqhIu Oiif pres(‘nt', 
whore E^^ may be ol th(^ 
order of 10 volts (consider¬ 
ably lower voltages also 
give the same result) it is 
found that the system is 
only capable of oscillating 
with discrete frequencies, 
these being determined by 
whole snhmuUiples of the 
applied freqmncy. Eor ex¬ 
ample, witlx give G 

a small value such that tho 
natural relaxation frequency 
of the system is WOO 
periods per second. Next pemd q 
apply the alternating voltage 
Eq sm wf-, where w may be 
made 2 tt x 1000 sec.”^, then 
the system will go on 

oscillating with a frequency 1000 soerh When now 
the applied Eq sin tot is left as before but C is gradually 
increased to a much greater value, it will be found 
that the system continues to oscillate with a frequency 
lOOO sec.-i. If 0 IS next increased still further, the 
frequency of the oscillations in the system (as detected, 
for example, with a telephone coupled loosely in some 
way to the system) suddenly drops to 1000/2 sec,“^, 
to maintain this value over a certain range of the 
capacity value. If G is increased still more, tho 
frequency suddenly jumps to 1000/3 and so on 
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up to 1000/40 soc."-^ In some rescind- (^vpciiuu^nts it. 
was found possible to obimn a frecjiKnie) (l(‘muH.i})h~ 
cation up to tti(' rat.io I 1/200. OOmi an invgnlar 
nois(' IS lK^a.rd m itu^ (,(‘!(‘plione rcMHMxtas bdoiv 
lioc|ut>n<*y jumps i.o f-fie lu'xi. lowia- \"a!u<\ llowtwer, 
this IS a- suiisiduny plumoiiuaion, tlu* main (tfcci. Ixariu 
tho U'gnla,r lr‘(>(pi(ai(‘y (kamiNiphcatien ma.y be 

noted that/wbil(‘ tlu' piodiK't.ioii ol !ia,inionu'S, a,s uiiti 
friajuencv multiplicat.ion, lurmsb(\s us wilti lon<\s 
determining the luusK'al major siaits ila^ fihiaiouKaiou 
ot frc(jueucv-divisioa ri'iuli'rs Itie musical minor s<'at(‘ 
audible 111 font, with a firofxaty chosen fund^muaital ’ 
w, tho turning of tho concknisin* m itie region ol tiu' 
third to the sixili subliai’inome strongly iinninds one 
of ttie t unes ol a bagpipi^ 

In (*ojiclusion, \V(5 give in Kig 2 ttie nuaisurcMl t,iin(‘ 
periods (which ait^ thus found i.o be a. stau's ol 
(liscroto sidibarmoiiH's) as a. lunct.ion of t.bo set-tmg of 
tho coTukaiscr G. I’ho doittMl line m ttie figure giv(‘s 
t.ho frocjuoncy wii.h whieli the syst.ian os(*i!lat(‘s m the* 
ahsiaici^ of tiio a.p}>h(‘d attianatiug EM.M TIu' 
sIukIcmI [)a,ri.s corros[)ond to ltios(^ s('tt.ings of ttu' 
comkaiscr v\lK*ro an in‘(gnl<i.r noiS(^ is luaird In ttu' 
act.uat oxpenmoni t.ho rosista-neo R was, for (also of 
a,djnstment, n^placod by a. dio(k^ Thi' (^\p<n‘im(‘nt, 
however, siu'coods just as w(4l wit h an ohmic rosisiunci' 
R, Obviously i-ho sanKm'XfiounKait sn<'('(‘<'(ls with a.ll 
systems (*apab!e of producing r('la.\at i()u-os<'il!at.ions 
such as d(^scrd)(‘d in ttu' pap(‘rs (piot.od 

nALTH. V\N DKR lk)L. 

J, VAN nUR MvRk. 

Natumkundig L<d)orat.onum doi* 

N V. Pliihps’< do(^ilainp(mra.l)n(4c(ai, 

Eindhovim, Aug 5. 
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Movement in Fluid Bielectrics under Stress. 

It has been suggested to mo that I should <k‘S(a‘i!>(4 
briefly, for tho bonoht of Headers of Na'iniru who 
may be interested, some exponuHaits which I showed 
at the High 'Tension Oonforon(?(^ in Paris a low wo<'ks 
ago. 

In January last, as tho rt^sull of a sugg<\st.ion }>y 
Mr. (k L, Addonbrooko, who had pi‘(wiousIy in- 
voBtigated the phenomenon, I was abk^ t.o (kHnonstraI.(^ 
at the annual (exhibition of the Physitad Socu'tv, a4id 



September 10, 1927] 


NATURE 


365 


again at the Royal Institution, the rise of an oil 
surface under a charged sphere and the dejjiession 
under a (*haiged point As the result of a senes of 
further expeiiments, it is clear that these first two 
effects represent two distinct classes of phenomena, 
namely : 

(1) Tile attraction of a high dielectiic constant 
medium thiough a low dielectric constant medium 
into the strongest part of the field, and of course the 
repulsion of a low dielectric constant medium through 
one of higli dielectric constant from the strong to the 
weak field, and 

(2) the movement of a fluid dielectric under the 
influence of a stream of ionised air repelled from an 
electrode 

hig 1, a, shows the cratering of an oil surface under 
an upper needle-point at about twenty thousand volts 



a b 

Fig 1 


In Fig. 3, a, bubbles of air rising through oil between 
charged spheres are elongated and repelled from the 
field, while Figs 3, b, and 3, c, show the same effects 
between plates. In the last figure the effect was so 
strong as to compel the stream of bubbles to avoid 
the gap entiiely 

Tlie studv of these movements is very much 
assisted by kinematograph projection, and besides 



Fig. z. 

having a close bearing on the operation of cables, 
transformers, and other plant employing fluid di¬ 
electrics, it seems to me that they form a useful 
means of illustrating the principles involved 

P Dxjnsheath 

Research Laboratories, 

W. T. Henley’s Telegraph Works Co., Ltd., 
Gravesend, Kent 


alternating. This is effect (2). Air bubbles enter the 
Oil at the point of the crater, but except at quite low 
voltages they circulate with the mass of oil towards 
the point. 

When a thin rod is employed as upper electrode 
with its end immersed in the oil, the application of 
the voltage raises the meniscus as is expected from 
consideration (1) above and shown in Fig. 1, 6. When 
a certain value of the voltage is attained, however, 
the oil IS thrown down to its ‘ no voltage ’ level accom- 
]>anied by violent circulation of the oil along tiie 
surface away from the electrode By using in turn 
a number of electrodes of different diameter and 
oomparmg the voltage at whicli the conditions 
changed from a steady holding of the oil to the 
circulation, the calculated stress m the air was found 
to be tlie same as previously published values for 
critical stress in air around cylindrical wires. 



Fig. 2 


The electric wind effect is further shown by the 
repulsion of oil along the surface of a sheet of oiled 
paper standing on a flat electrode around an nj^per 
electrode m contact with the paper 

Several effects arising out of consideration (1) above 
are shown m the remaining figures 

Fig. 2, a, shows the attraction of castor oil (d c =4 5) 
globules m a bath of transformer oil (d c. = 2 1) into 
the strong field between two spherical electrodes, 
with 25 k V. difference of potential alternating, whei'e 
they line up. Fig. 2, 6, shows the repulsion of trans¬ 
former oil globules m a bath of castor oil away from 
the strong field. 


Climatic Changes; Their Causes and Influences * 

In Katube of Aug 13 is published a review by 
Prof. J. W. Gregory of Dr. C E. P. Brooks’s recent 
book, “Climate through the Ages.” Referring to the 
remarkable evidence of a medieval deterioration of 
climate in Greenland, collected by the Danish expedi¬ 
tion to Herjolfsnes, Prof. Gregor^^ suggests that the 
alleged absence of ice before the thirteenth century 
was contradicted by the Sagas and had not been 
supported by any records of contemporary change of 
climate in Great Britain. 

It IS true that Sir Richard Gregory, in his presi¬ 
dential address to the Geograjihical Association in 
1924, summarised a large mass of literary references 
dealing with British climate in historical times and 
failed to find any indications of such changes 
Nevertheless, Dr Brooks since that date has collected 
together a considerable body of evidence pointing to 
a medieval maximum of rainfall m Britain, Euiope, 
and pai'ts of Asia This evidence is given m Chaj^tors 
xvni. and xix of “ Climate through the Ages.” 

A paper on “Early Water-mills m Relation to 
Changes in the Rainfall of East Kent,” read before the 
Royal Meteorological Society on May 18 of this year, 
gives documentary records indicating that a jieriod of 
heavy rainfall was drawing to a close in the latter pari 
of the thirteenth century. The inconstant streams, 
or nailbournes, of Kent had been studied fairly com¬ 
pletely by Mr. W. Whitaker (Memoir of Geol. Survey, 
1908), who found that their flow depended only on 
the saturation level of the district. Unfortunately, 
Mr. Whitaker did not extend his search back beyond 
the fifteenth century, consequently he did not discover 
the extraordinary difference between the present 
character of these streams and that revealed by the 
entries in “Domesday Book” of watermills situated 
high up their valleys. 

It would be absurd to accuse Prof. Gregory of 
adopting the forensic trick of passing over in silence 
unwelcome evidence. Probably he considers that the 
facts have been misinterpreted. It is not, perhaps, 
unreasonable to ask for his alternative explanation 
of these records. Quotations of the alleged criUcal 
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passages in the Sagas i\onl(l also lio woleomed by 

reatlei'vS unfamiliar with this litoraturo. 

(hcoHUi'i IM. 

Victoiia Terrace, Soutli, 

Low Fell. (Jatcshcad, 

Aufij. IS. 


I DID not refer to the two ehafitors mentioned as 
I had discussed that evidence^ twic'O previously 
(Geoff. Jour,, vol 43, 1914) and ni a later paper in the 
Edinburgh Review I read tlic two ehapteis with 
interest as they show the mdefinitcnoss of the ovulenee 
carefully collected by Dr. Brooks, except as rot»ards 
the local minor variations which arc inevitable Its 
inconsistency as indications of any world-wnlo or 
O’l'en widespread considerable chiiiat.ic variation is 
shown by Mr. Meyei’s case Ho claims irom the 
east Kent watertmlLs tliat “a ])enod of luaivy lainfall 
w^as drawing to a close in the lattia* psirt of the 
thirteenth century” Dr Jh’ooks\s table 22 (p 345) 
gives a census of floods and droughts in Britain ; 
the maximum of hoods, Ko. 9, 
was in 1051-1100, and instead of 
droughts in 1251-1300 being at a 
minimum, they wore at a maximum. 

The figures for the seven half- 
centuries are as follows : 


higher (tonrid'fnth) alter lunch Hum that Ixhoro 
(sixteenth) A sinukir post - ])randial pref(U'(‘nc(>, 
though noil so piououiUH'd, \va,s uoticiMl in Hk^ cuisii 
of dill oil, uhich lik(a\'is(‘ (‘onhuus (mivoiu^ Musk 
.i.ppe,M‘(u! tio Ih‘ (‘X|U‘riene('(l as i‘olat,!\o|\ hsss pliuisant 
aitiM’ th<‘ miuil- In Hh‘ of e.unpfior, ios('nun*\' 

oil, menthol, sassniras oil, hauK'l oil, and a, otlua* 
odoui’S, no t'onsisliuit IliKd-iud-ions of this ualiiro uert^ 
ohsoiaud 

A furtluu' plKuionunon of somci mlcu'est. proxcul i-o 
1)0 that- a rise in t-ho pritereiu'o for oil a,p- 

])(‘ared to be corrc'latiu! wiHi a fall in Hie iirohu’iuice 
for* tlu' odour of camphor and rost'uuu v od A 
snmlar negat-i\(^ eori’idation ol ah('(‘ti\U' nuudions, 
though rolat.!\(tv low, appi'anul m Hu' ease of dill 
oda-ndea-mphoi’ dlio a-e(‘ompa.n\ ingdia-gia.m (Kig. I), 
showing flu(d/ua.i.!ons in Hi(‘ UHuha-n position of (uirawa-v 
oil aiul eanifihor on ddh'rouf (la-((\s, also indica-tivs an 
iidor(‘st.ing possibiht-v ol a. piaaodic lluciua.tiou m 
adV'ot-ive r<‘a(‘t-ions to odours Suidi (hud uat ions ha.\o 
Ix'on proviously obsorved by mo in tho (*asn of a, low 
hanah^ subj('ol-s during mousl.rua,(loii, whilo a (*i‘!‘tam 



Htoims and 
lOoodh 

Drouukta 

1001--1050 . 

. 2 

3 

1051-1100 . 

. 9 

1 

1101-1150 . 

, 5 

10 

1151-1200 . 

. 1 

3 

1201-1250 , 

. 8 

7 

1251-1300 , 

. 8 

13 

1301-1350 . 

. 3 

7 

Tho tlurtoonth 

conturv had more 


recorded drought-s, according to this 
tabic, than any century bofon^ (,ho 
sovontoenth. Mr. Moyer refers also 
to Asia; and according to Dr. 

Brooks’s table 27 (p. 3()4) for (tuna, 
the thirtoont/h century was less rainy 
than either its predecessor or suc¬ 
cessor. The figures for rainnioss are: tontli century, 
36; eleventh, 37 ; twelfth, 49 ; tbirtoonth, 36 ; four¬ 
teenth, 49. 

I have not the Sagas to refer tc^, as I write from tho 
country, but my remark regarding them was made 
after consultation with an authority on Bast Green¬ 
land who knows the Sagas well. I warmly welcome 
Dr. Brooks’s advocacy of the dependence of glacia¬ 
tions and climatic variations on geographical changes • 
and in accordance with that argument would exjiect 
that so great a change as the absence of ice from the 
Arctic Ocean and from tho East Cheenland Sea would 
have been attended by more marked changes in Biitisb 
weather than those recorded by Dr. Brooks. 

J. W. Gebgox^y. 



Fluctuations in Affective Reactions to the 
Odour of Caraway Oil. 

Ddrikg a period of two months I have arranged 
thirty odours in order of preference on forty occa¬ 
sions _ Unfortunately, circumstances did not'permit 
of this serial arrangement at regular intervals/ As 
was to be expected, the position m the senes of the 
very pleasant and the very unpleasant odours showed 
considerably loss (if any) variation than the position 
of the relatively neutral odours. Fluctuations in tho 
affective reactions to caraway oil claimed attimtion, 
as the median place in the senes was found to be 
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correlaHori hol-uci'u meuMi-ruaHon and luua.r pcriodH 
has been dem<)nstrate.<l by Arrhenius (Rkand, Arch, 
J. RhynoL, 1898), as <pi<hed by H, M, IHix (/W. 
Hoy, Hoc,, B, vol, 95, 1923). A l,{ni»da-y periodicity 
in Obolia has !)eon rocordiMl by K. Blmhirst- {NATouji, 
Sopt, r>, 1925). 

hi view of abundant inforrna(»um on t he a-na-t-oiideal 
and physiologK'.al relation,s fiet-wtuni Hie organs of 
smell and sox in man, facilit ies are reipiired for further 
expernnontatiou on a large siude, t-a-king int.o eon- 
shtoratiou Hie various factors invohaMi, physicaJ, 
chotmeal, physiological, and psycheloghiab It- may 
bo mentioned that, notwithstaiiding common belief, 
fluotnations in the degree of pleasant-ne-ss or other¬ 
wise of odours, are by no means always coneomit-ant 
witli afloctive roact.ions due t-o recall of as-sociait-ions, 

*1. H. KKNNinru, 

Tho iloniestead, 

Clyndor, Dumbart-onshire. 

Hot-wire Microphone and Audio-resonant Selection. 

heading “ News a-nd Views ” on page 
235 of Naturu for Aug. 13, refe,re,n(*<^ is ma.dc^ t-o my 
rocont paper to the Radio Society of (h'l^at Brita-m on 
Hio Hot-wiro Microphone and Audio - resonant 
noloctK)!!. Hie writ/or of the not-e is, I fea-r, toe 
opthnist-ic with regard to tin’s fiossible a-pfilicat-ions of 
my paper. A ho iuvontion relates to tla^ Hcdee.tfon and 
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recording of Morse telegiapinc signals I think that 
his conclusion that there is no reason why more 
fioquencies could not bo selected in the wave bands 
at present employed foi broadcasting misses the 
point. 

Broadcasting employs a band of radio-fret jiioney 
wave-lengi.hs, and the whole range of audio-frequencies 
between about 26 oscillations per second to about 
8000 have to be received simultaneously. Audio- 
resonant selection, on the other hand, can be carried 
out on very shaiply tuned radio-frequencies, and its 
whole object is to pick out one musical note only, and 
to reject all other audio-frecpiencies except that to 
winch the resonator is attuned. 

II tins principle were applied to broadcast recep¬ 
tion, one note only would be picked out whenever it 
occurred, and all the rest of the music would be 
rejected 

I notice also that I am credited with a statement 
that Sir Wm Pieece described the “Hot-wire Micro¬ 
phone or Thermo Telephone ” to the Royal Society in 
1880. In jioint of fact, these are two separate 
instruments, and, as I pointed out m my lecture. Sir 
Wm Preece described the thermo-telephone in 1880, 
but the hot-wiie microphone (or red hot wire tele¬ 
phone transmitter, as it was then called) was described 
by Prof. Ceo Foibes to the Royal Society m 1887 

G. G Blake 


Onslow Road, 

Richmond, Surrey, Aug 16, 


A Vibrating Soap Jelly. 

Some years ago, H. N. Holmes showed that a silicic 
acid jelly could be prepared which gives a musical 
tone on tapping It is perhajos worth putting on 
record that the same phonomenon can be exhibited 
by a soap jolly, as Mr. P. van Campen happened to 
discover in this laboratory A bottle had been nearly 
filled with ordinary soft soap and set aside. After 
a few months it turned out that a clear jelly had been 
formed. On tapping the bottle gently, it gave a very 
low but distmctly audilile tone. It is particularly 
noteworthy that, whereas the silicic acid jelly is 
rather stiff and brittle, the soap jelly is very soft, and 
yields to a slight pressure of the finger. 

The pitch of the tone was very low. It was a 
little higher after the soap had been kept at room 
temperature for about three months. After cooling 
in the ice-box, the pitch was raised again a little, 
as might be expected. When warmed above 25°, 
the jelly began to melt, but set again when cooled 
and showed the phenomenon anew. 

It would appear that the soap crystallises to a 
network of crystal fibres possessing sufficient rigidity 
to allow sound vibrations At a low temperature the 
crystals increase in number and m size at the cost 
of the solution contained between the network, whilst 
they dissolve again on warming. 

I am informed that the same phenomenon has some¬ 
times been observed m a soap factory in Holland. 

B. H. Buchneb. 

Chemical Laboratory, 

The University, Amsterdam. 


Electric Charges on Omnibuses, 

When light steam waggons fitted with rubber tyres 
were first run upon the roads, it was found desirable 
to provide an earthing device consisting of a short 
piece of chain which dangled from the vehicle to the 
ground in order to dissipate the electric charge which 
accumulated on the vehicle due to the escape of the 
steam. 
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Under favourable weather conditions and after 
descending a long incline with the brakes on, the 
ordinary motor omnibus also becomes charged to such 
an extent that upon approaching the bus, just before 
it has stopped, a spaik about 1 cm. long bridges the 
gap between the hand-rail and the passenger’s finger. 

The spark is quite attenuated, and the only sensa¬ 
tion IS a slight pin-prick, though this might be im- 
pleasant to peojile who are specially sensitive to 
electric shocks , and it would seem that an earthing 
device similar to that used on steam waggons should 
be provided. 

That such a shock is present is known to some of the 
conductors, and it is usually attributed to some slight 
leakage from the magneto, though this is unlikely m 
view of the length and comparative weakness of the 
spark. 

I have frequently noticed this effect in boarding a 
No. Ill bus about half-way down Crouch Hill, N.8. 

L. Bellingham. 

71 Hornsey Rise, 

London, N 19. 


Food-Value of Pasture Grass. 

The editorial article m Natuke of July 16 directs 
attention to the important lesults secured at the 
Cambiidge School of Agriculture on the value of 
young pasture grass as a concentrated food for stock. 
In the Prairie Provinces of Canada, annual and 
winter annual cereals are used very widely for both 
hay and pasture. It may be of, interest, therefore, to 
refer to some analyses of such material carried out 
at the University of Alberta. 

The dry matter of young wheat plants, collected at 
various times in the autumns of 1921 and 1923, con- 
tamed from 21 to 34 per cent of crude protein, of 
which about 90 per cent, was in a fluid condition in 
the cells. Of the total dry substance in the plants, 
from two-thirds to three-fourths was contained in 
the tissue fluids. The detailed analyses have been 
published m another connexion [Alta, GolL of Agr. 
Research Bull. No. 1; 1924, and Jour, Agric. Sci., 
16, 522-538 ; 1926). 

While no feeding trials were made, the analyses 
seem to leave no doubt that this material should rank 
as a high-class concentrate. R, Newton. 

Edmonton, Alberta, Canada, 

Aug. 12. 


Corrosion of Copper Pipes, 

The presence of a metal tends to inhibit the 
corrosion of a more electro-positive metal. On the 
other hand, when a metal is coated with a material 
to which it IS electro-negative, it is well known that 
intense local corrosion is apt to ensue if defects arise 
m the coating. 

Copper utensils are effectively protected by a 
coating of tin, the potential between copper and tin 
being about -f 0 4 volt. Tin, however, is not a 
suitable lining for copper water pipes. The explana¬ 
tion of this anomaly is that in a pipe the tin lining 
does not keep bright. On tarnishing it becomes more 
electro-positive and is ultimately electro-positive to 
copper. In this condition it is pernicious. 

The potential between copper and the tarnished 
tin lining of a pipe (in water) was found to be - OT 
volt. this pipe failed by local corrosion. 

A. F. Dueton. 

F. L. Bbaey. 

Building Research Station, 

Garston, Herts, 

Aug. 15, 
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The Outstanding' Problems of Relativity. 
By Prof E T Whittakigk, F U.S 


I T was 111 January 1914 that Einstein /, 

Math n Phys\ 63, p 215, 1914) made Ins 
great departure from the Newtonian doctrine 
of gravitation by abandoning the idea that the 
gravitational potential is scalar. The thirteen 
eventful years which have passed since then have 
seen the rapid development of the new theory, 
which is called General Relativity, and the confirma¬ 
tion by astronomers and astrophysicists of its 
predictions regarding the bending of light-rays by 
the sun and the displacement of spectral lines At 
the same time a number of new problems have arisen 
m connexion with it, and perhaps the time has 
now come to review the whole situation and to in¬ 
dicate where there is need for further investigation. 

Prof. G. E FitzGerald of Dublin long held an 
opinion which he expressed in 1894 in the words 
“ Gravity is probably duo to a change of structure 
of the ether, produced by the presence of matter ” 
(FitzGerald's ‘‘Scientific Writings," p. 313), 
Perhaps this is the best description of Einstein’s 
theory that can be given in a single sentence in the 
language of the older physics: at any rate it 
indicates the three sahent principles, first, that 
gravity is not a force acting at a distance, but an 
effect due to the modification of space (or, as 
FitzGerald would say, of the ether) in the immedi¬ 
ate neighbourhood of the body acted on secondly, 
that this modification is propagated from point 
to point of space, being ultimately connect(‘d in a 
definite way with the presence of material bodies , 
and thirdly, that the modification is not no(*.ossarily 
of a scalar character. The mention of the <4her 
would be criticised by many pco[)l<i to-day as 
something out-of-date and ex]}licable only by the 
circumstance that FitzGerald was writing tlurty- 
three years ago; but even this criticism" will not 
be universal; for Wiechert and his followers have 
actually combined the old other theory with 
ideas resembling Einstein’s by the hypothesis that 
gravitational potential is an expression of what we 
may call the specific inductive capacity and per¬ 
meability of the ether, these qualities being affected 
by the presence of gravitating bodies. Assuming 
that matter is electrical in its nature, it is inferred 
that matter will be attracted to places of greater 
dielectric constant. It seems possible that some¬ 
thing of this sort was what FitzGerald had in mind. 
Let us now consider some of the consequences 
of Einstein’s theory. One of the first of them is 
that when a planet moves round a central attracting 
body in a nearly circular orbit, the perihelion of 
the orbit advances by (approximately) in 

each revolution, where v is the planet’s velocity 
and c is the velocity of light This gives for the 
motion of the perihehon of Mercury almost exactly 
the amount (42'' per century) which is found from 
observation. Another consequence is that light- 
rays which pass near a massive body are deflected, 
the bending at the sun’s limb being 1"*75. This 
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was eoiiiirmod observationally by Bi’itisis 

expeditions to tbo eeli})se of May 1919, ajul still 
more decisively by the Lick Obsin'vatory exfxali- 
tion to the Australian eclipse of Bc^ptcmilxu’ J922 ‘ 
the Lick observers found for the shift I"-72 | 0"*I I, 
which differs from Emstmn’s preclieted value by 
much less than its estimated probabk^ error Yet 
another result of general relativity is thab, by the 
Principle of Equivalence, light w^hich readies us 
from a ])lacG of different gravil.ational potential 
(such as the sun) must exhibit a kind of Doppler 
effect This 'gravitational shift of the solar speidral 
lines’ is now generally admitted to be confirmed 
by comparisons of wave-lengths at tlu'. emitrc of 
the sun’s disc with wave-lengths from the arc m 
vacuo ; and in 1925 the effect was/)bserv(H!, on a 
much larger scale, by W. S. Adams in the spectrum 
of the companion of Sirins 

Besides the effects which have bemi vcu’ified 
observationally, there are many eons(x|ucMices of 
Einstein’s theory winch arc^ of intendst as open¬ 
ing up new fields or presenting new ini.er-relations 
of phenomena in astronomy and physuvs For 
example, there is a contribution to the ])i’e(!ession 
of the equinoxes which, unlike ordinary pnxiession, 
does not depend on the oblatimi^ss of tiu's earth. 
Again, the bemling of the rays of light near a 
gravitating body, which has Ixxm obsmvixl in 
the case of the sun and the companion of Sirius, 
may, theordJcailly at any ra-k^ Ix^ ho pnaiouaewl 
that the ray is piamuuusitfy (mptuixx! hy th<^ 
attracting Ixxly, ami describes for ovor a/tra>(9i 
round and round it, whidi approa.di(\s spirally 
and asymjitotiixilly to a, drek^ ib(‘ vvnlro of whidi is 
atthecentreofgravitation. Yd.anodua-ihxluction 
is that an dodalliixl body, or a^ single' chxitron, 
which IS at resi/ in a varying gravitatiional lidd, 
must (amt radiation. IndixxL now that a ddinitc! 
connexion has Ixxm not up Ixfiavixm dedaidty and 
gravitation, the whole ol dcxla’omagndle tluxiry 
must be rewritten. 

As a further illustration of th(^ (as yd,) nmxxplorvd 
possibilities of the new pliysics, Id/us (xmsidc^r the 
well-known (Muations for the pokmtlal of New- 
tonian gravitation, namely, Laphwxrs (xpiation in 
space where there is no matter, and Poisson’s 
equation in space where matka- of density /» is 
present. In general relativity, wluai tlu*! lidd is 
statical, these arc replaced by an (xpiation whidi 
rcducoB to Jjaplaco s 0 (|uaiiou in one (axinano (uist^ 
(when no matter or (aiorgy is presmii. at tlu^ point) 
and to Poisson’s equation in another caxircam^ emo 
(when the energy is entirely in the form of ordinary 
matter), but it offers an infinite varn'ty of possi¬ 
bilities intermediate between the two^ in which 
energy is present but not in the form of ordinary 
matter. It is possible that this e(|uat/ion, which 
evidently suggests an approach to tJu^ mnv wave- 
mechanics, may play as imjiortant a pari in the 
microphysics and astrophysics of the future as the 
equations of Laplace and Ikiisson liavci playcxl in 
the ordinary physics of the past. 
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The fundamental researches of Einstein and 
Hilbert, with the discovery of the field equations 
of gravitation, were published in 1915. At that 
time German scientific journals did not reach 
Great Britain regularly, and British physicists 
and mathematicians were mostly occupied in one 
v^ay or another with duties arising out of the 
Great War , so that comparatively little notice 
was taken of the new theory on this side of the 
North Sea during the first year or two of its exist¬ 
ence, and indeed it was not until the end of the 
War that most of us had any opportunity of 
studying it In Germany, how^ever, it was quickly 
realised that general relativity was one of the 
most profound and far-reaching contributions that 
had ever been made to science Its successful 
prediction of new phenomena of a most unexpected 
kind w^as an event of the first importance, but 
still more significant was its complete subversion 
of the foundations of physics and reconstruction 
of the whole subject on a new basis. From time 
immemorial the physicist and the pure mathe- 
mattcian had worked on a certain agreement as 
to the shares which they were respectively to take 
in the study of Nature. The mathematician was 
to come first and analyse the properties of space 
and time, building up the primary science of 
geometry, then, when the stage had thus been 
prepared, the physicist was to come along with 
the dramatis persome—material bodies, magnets, 
electric charges, light, and so forth—and the 
play was to begin But in Einstein’s revolutionary 
conception, the characters created the stage as 
they walked about on it: geometry was no longer 
antecedent to physics, but indissolubly fused with 
it into a single discipline. The properties of space, 
in general relativity, depend on the material 
bodies that are present; Euclidean geometry is 
deposed from its old position of priority, and from 
acceptance as a valid representation of space ; 
indeed its whole spirit is declared to be alien to 
that of modern physics, for it attempts to set up 
relations between points which are at a finite 
distance apart, and thus is essentially an action- 
at-a-distance theory; and in the new world no 
direct relations exist at all except between elements 
that are contiguous to each other. 

The scheme of general relativity, as put forward 
by Einstein in 1915, met with some criticism as 
regards the unsatisfactory position occupied in it 
by electrical phenomena. While gravitation was 
completely fused with metric, so that the notion 
of a mechanical force on ponderable bodies due to 
gravitation attraction was completely abolished, 
the notion of a mechanical force acting on elec¬ 
trified or magnetised bodies placed in an electric 
or magnetic field still persisted as in the old physics 
This seemed to be an imperfection, and it was felt 
that sooner or later everything, including electro¬ 
magnetism, would be re-interpreted and represented 
in some way as consequences of the pure geometry 
of space and time In 1918, Weyl proposed to 
effect this by rebuilding geometry once more on 
a new foundation He devised a geometry more 
general than the Biemannian geometry which had 
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been adopted by Einstein , instead of being 
specified, like the Biemannian geometry, b}^ a 
smgle quadratic differential form, it is specified by 
a quadratic differential form and a linear differ¬ 
ential form together. Thus he succeeded in exhibit¬ 
ing both gravitation and electricity as effects of the 
metric of the world 

The enlargement of geometrical ideas thus 
achieved was soon followed by still wider exten¬ 
sions of the same character, due to Eddington, 
Schouten, Wirtinger, and others. From the point 
of view of the geometer, they constituted striking 
and valuable advances m his subject, and they 
seemed to offer an attractive prospect to the physi¬ 
cist of combining the whole of our knowledge of 
the material universe into a single unified theory 
The working out of the various possible alternative 
schemes for identifying these more general geo¬ 
metries with physics has been the chief occupation 
of relativists during the last nine years. Many 
ingenious proposals and adaptations have been 
published, and more than one author has triumph¬ 
antly announced that at last the problem has 
been solved But I do not think that any of the 
theories can be regarded as satisfactory, and 
within the last year or two a note of doubt has* 
been perceptible, Were we after all on the right 
track At last Einstein himself {Math Ami , 
97, p. 99; 1926) has made up his mind and 
renounced the whole movement. The present 
position, then, is that the years 1918-1926 have 
been spent chiefly in researches wEich, while they 
have contributed greatly to the progress of geo¬ 
metry, have been on altogether wTong lines so far 
as physics is concerned; and we have now to 
go back to the pre-1918 position and make a 
fresh start, with the definite conviction that the 
geometry of space-time is Biemannian. 

Granting, then, this fundamental understanding, 
we have now to inquire into the axiomatics of the 
theory. This part of the subject has received less 
attention in Great Britain than elsewdiere, perhaps 
because of the more or less accidental circumstance 
that the most prominent and distinguished expo¬ 
nents of relativity in England happened to be 
men whose work lay in the field of physics and 
astronomy rather than in mathematics, and who 
were not specially interested in questions of logic 
and rigour It is, however, evidently of the highest 
importance that we should know exactly what 
assumptions must be made in order to deduce our 
equations, especially since the subject is still in 
a rather fluid condition. 

What we w’-ant to do, then, is to set forth the 
axiomatics of general relativity in the same form 
as we have been accustomed to give to the axiom¬ 
atics of any other kind of geometry—^that is, to 
enunciate the primitive or undefined concepts, then 
the definitions, the axioms, and the existence- 
theorems, and lastly the deductions. In the course 
of the work we must prove that the axioms are 
compatible with each other, and that no one of them 
is superfluous. 

The usual way of introducing relativity is to talk 
about measuring-rods and clocks. This is, I think, 
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a very natural and proper way of introducing the 
doctrine kiiovui as ‘ special relativity/ which grew 
out of FitzGerald’s hypothesis of the contraction 
of moving bodies, and was first clearly stated by 
Poincare in 1904, and further developed by 
Einstein in 1905. But general relativity, which 
came ten years later, is a very different theory. 
In general relativity there are no such things as 
rigid bodies—that is, bodies for which the mutual 
distance of every pair of particles remains unaltered 
when the body moves m the gravitational field. 
That being so," it seems desirable to avoid every¬ 
thing akin to a rigid body—such, for example,^ as 
measuring-rods or clocks—when we are laying 
dowm the axioms of the subject. The axioms 
should obviously deal only with the simplest 
constituents of the universe Now if one of my 
clocks or watches goes wrong, I do not venture to 
try to mend it myself, but take it to a professional 
clockmaker, and even he is not always wholly 
successful, which seems to me to indicate that a 
clock IS not one of the simplest constituents of 
the universe. Some of the expounders of relativity 
have recognised the existence of this difficulty, 
and have tried to turn it by giving up the ordinary 
material clock with its elaborate mechanism, and 
putting forward in its place what they call an 
atomic clock ; by which they mean a single atom 
in a gas, emitting light of definite frequency. 
Unfortunately, the atom is apparently quite as 
complicated in its working as a material clock, 
perhaps more so, and is less understood ; and the 
statement that the frequency is the same under 
all conditions, wdiatever is happening to the atom, 
is (whether true or not) a highly complex assump¬ 
tion which could scarcely be used in an axiomatic 
treatment of the subject until it has bocm dissected 
into a considerable number of eUuiumtary axioms, 
some of them perhaps of a disputable characi.(U‘. 

It seems to me that we should abandon measuring- 
rods and accurate clocks altogether, and begin with 
something more primitive. Let us then take any 
system of reference for events—a network of points 
to each of which three numbers are assigned— 
which can serve as spatial co-ordinates, and a 
number indicating the succession of events at each 
pomt to serve as a temporal co-ordinate. Let us 
now refer to this co-ordinate system the paths 
which are traced by infinitesimal particles moving 
freely in the gravitational field. Then it is one of 
the fundamental assumptions of the theory that 
these paths are the geodesics belonging to a certain 
quadratic differential form The truth or falsity 
of this assumption may, in theory at any rate, bo 
tested by observation, since if the paths arc geo¬ 
desies they must satisfy certain purely geometrical 
conditions, and whether they do or not is a question 
to he settled by experience 

Granting for the present that the paths do 
satisfy these conditions, let us inquire if a know¬ 
ledge of the paths or geodesics is sufficient to enable 
us to determine the quadratic form. The answer 
to this is in the negative, as may easily be seen if 
we consider for a moment the non-Euclidean 
geometry defined by a Cayley-Klein metric in 
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three-dimensional space. In the Cayley-Klcin 
geometry the geodesics are the straigbi/ lines of 
the space ; but a knowledge of this fact is not 
sufficient to dotennino the metric, since tlui 
Absolute may be any arbitrary quadne surface 

In order to deternune the (juadratu* form in 
general relativity we must, then, b(‘- furnisluHl with 
some information besides the know ledge of the 
paths of material particles It is sufficient, as 
Levi-Civita has remarked, that W'c should l)c given 
the null geodesics, e the geodesies along winch 
the quadratic form vanishes In the Ciiyley-Klein 
geometry these are the tangents to the Absolute , 
ill general relativity they are tracks of rays of light. 

So from our knowledge of the paths of materlai 
particles and the tracks of rays of light w'c e-an 
construct the particular (fuadratic form, and tlien 
wo are ready for tlu' next great axiom, namely, 
Einstein’s Principle of (covariance Thi^ point I 
wish sfieeially to make is that m th<* ahovi^ treat¬ 
ment there has been no mention (utluu* of Jength 
or of time : neither measurmg-rod nor ciodv has 
been introduced m any w'ay. We havc^ kit open 
the question whedher tlu^ (piadratic form docss or 
does not re])rcsent anytbmg wiiuii can be given 
directly by measuring-rods and ciocks Id)r my 
own part I incline to think that tli(‘ noGons of 
length of material bodies, a-nd timc^ of ciocks, arc 
really rather compk'.x notions wiiicii do not nor¬ 
mally occur in the c^arly ciiapfurs of aAiomatic 
physics. The results of the eiluu’-drifi- (‘xpeuimemis 
of I). G. Milk'r at Mount Wilson in 1925, if (ion- 
firmed, wxmld secun to indi(‘a.te that Ifu* gc'omtiiy 
which is based on rigid measuring-i'ods is act-uahy 
difiVrent from the gcximciiy whicii is basi'd on 
geodesics and light-rays. 

I’he a-etuaJ laws of Naf-ure a.rc*^ most- naiurally 
derived, it seems to nag from tlu^ Minimum lihi- 
cif)leetumciaicMl in 1915 fiy Hilbert, iiiis pritaipk^ 
is the grand culminaiion of thc^ movemmdc begun 
2909 years ago by Hero of Atuxa-ndihi vvii/h Ins 
discovcsry that relkaitcal ligld» nuai-s ifie mirror aii 
a point sucii that the total path hti.w'i'cm tlu^ soiiree 
of light and the eye is th(‘ shortcNst possible. In 
the seventeenth century, Hc'ro’s t)hc‘onun w'as 
generalised by Fermat into his ‘‘ Friucipk* of L(‘acSt 
Time ” that '' Nature always acts by shortest 
course,” which sidfices for the solution of aJi 
problems in geomotricail ojdics. A bundix'd yc^ars 
later, tliis was further extcmdcHl by Maaipcuiails, 
Euler, and Lagrange, into a gcncTaJ priiufipk^ of 
‘ Least Action ’ of dynamical systems, and in 
1834, Hamilton formulaUnl his Famous th’inciple 
which was capable^, of Tvducing aJl knowui kuvs 
of Nature—gravitational, dynamieal, a,nd eksitrieal 
—to a representation as minimuin-prolikuns 

Hilbert’s minimum prineiplo in gemu'al rdativity 
is a direct application of Hanulton’s principle, in 
which the contribution made by gravitation is tin 
integral of the Riemann scjalar curvatunu ''Fbus 
gravitation acts so as to make tlu‘ toi-aJ amount 
of the curvature of space-time a minimum ; or, 
as we may say, gmvilalion .vmp/y rvprem^^itH a 
conUnual effort of the unmrne to slnrightm iUdf 
ouL This is general relativity in a singk^ sentence. 
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I have already explained that the curvature of 

Space-time at any point at any instant depends on 
the physical events that are taking place there • 
in statical systems, where we can consider space of 
three dimensions separately from time, the mean 
curvature {% e. the sum of the three prmcipal 
curvatures) of the space at any point is propor¬ 
tional to the energy-density at the point. Smce, 
then, the curvature of space is wholly governed by 
physical phenomena, the suggestion presents itself 
that the metric of space-time may be determmed 
wholly by the masses and energy present in the 
universe, so that space-time cannot exist at all 
except in so far as it is due to the existence of 
matter This doctrine, which is substantially due 
to Mach, was adopted in 1917 by Einstein, and has 
led to some interesting developments. The point 
^of issue may be illustrated by the following con¬ 
crete problem * If all matter were annihilated 
except one particle which is to be used as a test- 
body, would this particle have inertia or not ? 
The view of Mach and Einstein is that it would 
not; and in support of this view it may be urged 
that, according to the deductions of general rela¬ 
tivity, the inertia of a body is increased when it is 
in the neighbourhood of other large masses ; it 
seems needless, therefore, to postulate other sources 
of inertia, and simplest to suppose that all inertia 
IS due to the presence of other masses When we 
confront this hypothesis with the facts of observa¬ 
tion, however, it seems clear that the masses 
we know” to exist—the solar systems, stars, and 
nebulae—are insufficient to confer on terrestrial 
bodies the inertia which they actually possess ; 
and, therefore, if MaclTs principle were adopted, it 
would be necessary to postulate the existence of 
enormous quantities of matter in the universe 
which have not been detected by astronomical 
observation, and are called into being simply in 
order to account for mertia in other bodies. This 
is, after all, no better than regarding some part of 
inertia as intrinsic. 

Under the influence of Mach’s doctrine, Einstein 
made an important modification of the field- 
equations of gravitation. He now objected to his 
original equations of 1915 on the ground that they 
possessed a solution even when the universe was 
supposed void of matter, and he added a term 
—the ' cosmological term ’ as it is called—wdth 
the idea of making such a solution impossible. 
After a time it was found that the new term did 
not do what it had been intended to do, for the 
modified field-equations still possessed a solution 
—the celebrated ‘ De Sitter world ’—even when 
no matter was present; but the ‘ De Sitter world ’ 
was found to be so excellent an addition to the 
theory that it was adopted permanently, and with 
it of course the ' cosmological term ’ in the field- 
equations ; so that this term has been retained for 
exactly the opposite reason to that for which it 
was originally introduced. 

The ‘ De Sitter world ’ is simply the universe 
as it would be if all minor irregularities were 
smoothed out: just as when we say that the earth 
is a spheroid, we mean that the earth would be a 
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spheroid if all mountains were levelled and valleys 
filled up. In the case of the De Sitter universe, the 
levelling is a more formidable operation, since we 
have to smooth out the earth, the sun, and all the 
heavenly bodies, and reduce the world to a com¬ 
plete uniformity. But after all, only a very small 
fraction of the cosmos is occupied by material 
bodies ; and it is interestmg to inquire what space- 
time as a whole is like when we simply ignore them. 

The answer is, as we should expect, that it is a 
manifold of constant curvature. This means that 
it is isotropic {i.e the Biemami curvature is the 
same for all orientations at the same point), and 
is also homogeneous As a matter of fact, there is 
a well-knovm theorem that any manifold which is 
isotropic in this sense is necessarily also homogene¬ 
ous, so that the two properties are connected A 
manifold of constant curvature is a projective 
manifold, i e, ordinary projective geometry is valid 
in it when we regard geodesics as straight lines , 
and it is possible to move about in it any system 
of points, discrete or continuous, rigidly, z e so 
that the mutual distances are unaltered 

We are thus brought to the question of the 
dimensions of the universe * What is the length of 
the complete straight line, the circuit of all space ^ 
The answer must be furnished by astrophysical 
observations, interpreted by a proposition which 
belongs to the theory of ' De "Sitter’s world,’ namely, 
that the lines of the spectrum of a very distant 
star should be systematically displaced, the 
amount of displacement is proportional to the 
ratio of the distance of the star from the observer 
to the constant radius of curvature B of the 
universe. In attempting to obtain the value of 
E from this formula we meet with many diffi¬ 
culties : the eft'ect is entangled with the ordinary 
Doppler effect due to the radial velocity of the 
star; it could in any case only be of appreciable 
magnitude with the most distant objects, and there 
is the most serious difference of opinion among 
astronomers as to what the distance of these 
objects really is. Within the last twelve months 
the distance of the spiral nebula M 33 Trianguli 
has been estimated by Dr Hubble, of the Mount 
Wilson Observatory, at 857,000 light-years, and by 
Dr. Perrine, the Director of the Cordoba Obser¬ 
vatory, at only 30,000 bght-years ; and there is a 
similar uncertainty of many thousands per cent, 
in regard to all other very remote objects. 

In these circumstances we hesitate to assign a 
definite* length for the radius of curvature of the 
universe ; but it is millions of light-years, though 
probably not greater than about a hundred millions,. 
The curvature of space at any particular place due 
to the general curvature of the universe is therefore 
quite small compared to the curvature which may 
be imposed on it locally by the presence of energy. 
By a strong magnetic field we can produce a 
curvature with a radius of only 100 light-years, and 
of course in the presence of matter the curvature is 
far stronger still. So the universe is like the earth, 
on which the local curvature of hills and valleys 
is far greater than the general curvature of the 
terrestrial globe. 



372 


NATURE 


[September 10, 1927 


Influence of Internal Secretions on Sex Characters. 


AT the Edinburgh meeting of tlK‘ Briti.sh 

Medical Association, Dr E A. K. Crew opened 
an interesting discussion in the Section of Physiology 
and Bio-chemistry on the Inilucnco of Internal 
Secretions on Sex Characters.” The importance 
of the organs of the endocrine system in regulat¬ 
ing and controlling sex characteristics has been 
recognised for the past thirty years or so, but it 
IS only recently that we have come to have a clear 
understanchngof the role of the component members 
of this glandular system and the balanced action 
which exists between them. 

Crew classified the sex dimorphic characters as 
(1) primary genotypic, (2) secondary genoty[)ic 
(including the primary gonadic), and (3) seeonclary 
gonadic. There is no difficulty in demonstrating 
the dependence of the secondary gonadic characters 
on the physiological activity of the gonad It is 
now established that the gonad influences the 
growth of the long bones, the development of the 
muscular and nervous systems, and plays an 
important part in general metabolism. The gonad 
also exerts a powerful influence over the structure 
and functions which form the secondary sex- 
dimorphic characters 

The function of the gonads in regidatmg growth 
and development may be studied by the usual 
experimental procedure, namely, (1) removal of the 
gonad, (2) implantation of the gonad, and (3) ad¬ 
ministration of preparations of the gland 

The elfect and results of removal of the gonad 
will vary according to the development oC the body 
and the physiological condition at the tim<^ that 
the o])eration is (‘.arried out.* Th(‘S(^ (uuiditions 
may bo summarised as (1) pro-pubertal, and (2) 
post-pubertal. The first rcsiili- of cuistr’ation IkToih^ 
the ago of puberty is the hinderaiUHJ to furlher 
development of the reproductive system. (Asf/ra- 
tion on one side produced no edcct, the roi»(Hition 
of a single testis being sufficient to maintain 
normal function. In the human, castration at 
the same stage is known to prevent the growth of 
hair on the face, the development of the thorax, 
pelvis, and to preserve the voice of childhood. 
Further, metabolism is disturbed, the deposition 
of fat is marked, accumulating under the breasts 
and m gluteal regions. 

The effect of castration on the development of 
the long bones has been well studied, and the 
evidence is now clear that the absence of the 
active gonad leads to an abnormal growth of bony 
tissues. Poucet in 1897 found that the bones and 
skeleton of the castrated rabbit were larger than 
those of the control. Geddes has also shown that 
the process of ossification is prolonged, and that 
the long bones are unduly long. These findings 
do not necessarily imply that the processes of 
nutrition and growth are opposed to reproduction. 
After castration, there is not only absence of the 
internal secretion from the gland, but there is 
further a loss of balance in the endocrine system 
during a period of rapid development of the body 
structure. 
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Castration after onset of puhiuty is followed ])y 
disa])j)earauce of the beard and f (Mhsiribiitsou of 
the body fat arid hair. It is elcNir that ea.stratiou 
never mduees any eoiiditioa fXNscmiblmg the hmiale 
type , the condition is infantile and not female. 
Extirpation of both ovaries in the luima.n after 
puberty is followed by cessation of menstruation. 
Atrophy of tiic genitalia is also well marked. The 
ojieration may also lead to emotional disturhancos, 
headache, fainting, and intestinal disturbances 

Probably the most interesting results which have 
been obtained are those on gonad implantation. 
There is no dinieulty in demonstraiing that an 
animal w'liieh has been eiistrated at an early ago 
wall develo]) normally if a testis is siUH^essfully 
imjilanted It is also possible to r(\st()r(^ i/he female 
chara(‘-ters by implanting ovarian tissue after 
ovariotomy. The digrec^ of restoration ])ossiblo 
will de[)end on (1) ilie age of ilu' animal at i/hc 
time of castration or ova,notomy, (2) th(^ (‘ondition 
of the tissues at the tune of iinphintation, and 
(3) the nit('rvai hefi/weeu the two opia’a-iions. It 
will be seen that restorat/ion is not possible if 
patliological changes have taken pla-c^e in the tissues 
after removal ol the gonad. Kuii/her, s(K;ondary 
sex characters can r(^-('sia.bhsh(*d, as luis been 
shown by Nussbaum. (fi.strailon of ilu^ male frog 
inliibits the development of the sc^xual pad on the 
first digit of each for(‘-liml), hut after introdiud/ion 
of pi(5e(‘s of t(‘stis into the dorsal i^vm{)h sac, the 
swelling on the thumb and fiyptairophy of tlu^ 
museless of the fore-limb t/ook placu^ as in tlu' 
normal a/uhnaJ. 

It is possible to hniinise a. mah^ by ea,stra/tion 
and sul)s<Hjiumii implaid/ation of ovarian i.issue; 
(.he ma.mma/ry glands are sl.iimilaiiMl inio aih.ivit.y 
while- the male sex orga.ns diminish in sr/A\ The 
(umvers(‘ is also [lossihk^ na/im^ly, t.o ma.seuliniH(‘ a 
female by ovariotomy arid suhscMjiumt impla.nl.atlon 
of testes. (‘xp(‘rim(ufl/S emlninly sugg(‘st 

that the sex hormomss are speculh*.. 

Much attention has rcAumt/ly Ixaui <l(woi(Ml to 
implantation of testie.ular gra/fts from ant.liropoids 
into the human host. Tlu^ siuaic'ss of these 
operations will depend not only on tlu^, tec^hnirpio 
of the 0 ])cration but also on t.lu^ ability of the 
host to provide the nutrition necH^ssa/ry for the 
continued life of the implant, '‘riie (dTeifi of the 
graft on the body will depend on the (*ondition of 
the tissues at the time of opera/tion. It is possible 
to supply and supplement the gonadii; hormone 
and to re-cstahlish the halanet^ bc^t/wemi the (com¬ 
ponents of the endocrine systcan. 11 is not possililo, 

however, b^ increase (ff sex hormoru^- to rcc-i'st.abliBh 
a physiological condition if pathological (fliangCB 
have taken place 

In Crow’s study of about one hundned and fifty 
hermaphrodite pigs, ho lias found only t(\sticular 
tissue present, though usually inira-aiidommaDy. 
The sex charaotors, howove-r, fell int.o a graded 
series from a normal male up to an almost female 
type of animal. A (jcrtain minimum thrccshold 
of secretion exists wlue.h is essential bedoro 
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differentiation of the sex characters can occur 
A condition of ovo-testes is frequently found 
amongst pigs either on one or both sides The 
ovary is always cephalic and on the left side, 
showing that differentiation must take place from 
right to left and from cephalic to caudal poles. 
If the ovary was able to initiate the development, 
the animal w^ould tend to develop female characters 
durmg its early days, the degree of maleness 
appearing later in life depending upon the extent 
to which the secretion of the slow^er differeiitiatmg 
testes was able to counteract the ovarian secretion 
This would explain the tendency to maleness 
exhibited m the human by gills as they grow^ 
older Macmillan’s recent discovery of a chemical 
test for sex should prove useful m the solution of 
these problems. 

Evidence that the ovarian extract as at present 
used IS responsible for the slow' ante-pubertal 
growth of the female sex-organs is not conclusive 
The supposed hypertrophy is sudden, occurring 
within forty-eight hours, and it only produces the 
changes associated with oestrus. Injection into the 
new-born rat is Avithout effect, w'hile injection into 
the ammai three wrecks old produces oestral changes. 
Further, ovarian extract does not produce the 
psychical changes normally associated with the 
oestrus cycle Parkes, from his investigations, 
concluded that the ovarian extract at present in 
use probably contains the responsible factor for 
the production of oestral changes, and that another 
substance is responsible for the pubertal and 
psychical changes. 

Evidence Avas put forAvard by Glynn in the dis¬ 
cussion for the supposed relationship of the supra¬ 
renal cortex to secondary sex characters. This 
evidence is summarised under the four headings 


(1) Embryological—Cortex of the suprarenal 

gland and the ovarv and testis are derived 
from the same source 

(2) Physiological—Enlargement of the supra¬ 

renal glands during pregnancy 

(3) Pathological—In hermaphroditism there is 

bilateral enlargement of the suprarenals in 
the female 

(4) Clinical—Hypernephroma or tumour of the 

suprarenal associated wnth pseudo-her- 
maphroditism 

In females suffering from adrenal hypernephroma, 
there is often atrophy of the mammary glands, 
ovary, and uterus, Avith cessation of menstruation, 
alteration in metabolism, mainly fat metabolism, 
and a general tendency to increase the male 
primary and secondary sexual characters at the 
expense of the female 

Tumour formation in the adrenals leads to a pro¬ 
found disturbance of normal metabolic conditions, 
and it is possible that AAhile the endocrine glands 
may exert no direct influence upon the secondary 
sex characters, yet they may haA^e a pronounced 
indirect effect by bringing about abnormal con¬ 
ditions of metabolism CreAv has demonstrated 
that cockerels, fed on th}T:oid from the time of 
hatching, deAmloped female colour and type of 
feathering. Further, gonadectomy and gonad im¬ 
plantation do not lead to any apparent change in 
the metabolism of the animal, and, after operation, 
the endocrine glands appeared to be normal It 
appears probable, then, that the secondary sex 
characters are under control of the gonad secretion, 
but Avith abnormal conditions of metabolism, a new 
threshold for the differentiation of the tissues is 
estabhshed. 


The British Association at Leeds. 


rpHE general opinion on all hands seems to be 
JL that the meetings of the British Association 
in Leeds have been a great success ; certainly from 
the point of vioAv of the citizens of Leeds, they will 
he remembered as a fitting celebration of the arrival 
of summer After the most dismal August in the 
recorded meteorology of the area, the meetings 
have heralded a change to sunny Aveather and blue 
skies, with that bracing keenness in the air that 
prevents lassitude. Whilst the excursions have 
thus been made doubly enjoyable, the weather has 
also been appropriate for the strenuous follower of 
sectional activities. 

Comparatively few seats Avere empty Avhen the 
president’s address Avas delivered in the Majestic 
Picture Theatre. This meeting was noteworthy for 
the announcement by the president of the CounciFs 
support of a movement to purchase Charles 
Barwun’s home and estate at Downe, so that it may 
be retained in perpetuity for the nation. The 
enthusiastic applause of the vast audience showed 
their cordial sympathy with the proposal. Sir 
Oliver Lodge, who, in the absence of the retiring 
president, H.R.H. The Prince of Wales, was m the 
chair and introduced Sir Arthur Keith, alluded in 
felicitous terms, as also later did the president him- 
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self, to the generous anonymous gift of £100,000 
to the appeal fund of the University of Leeds—a 
sum to be devoted to the erection of the new 
library. The announcement of tins gift m the 
press on the same day as the inaugural meeting 
naturally added to the general enthusiasm with 
which the proceedings w^ere initiated, and gave 
added force to the vice-chancellor’s hope, expressed 
in his opening remarks of welcome at the inaugural 
meeting, that on a future occasion the University 
may be then able to accommodate ail the activities 
of the Association wdthin its w^alls It has since 
been announced that the University owes this gift 
to Sir Edward Brotherton, a well-known chemical 
manufacturer Avith works at Leeds and Liverpool, 
to whom the University was already indebted for a 
gift of £20,000 for bacteriological research. Sir 
Arthur Keith’s reference to the possibility of 
acquirmg Darwin’s house at DoAvne has borne fruit, 
for an amount sufficient to purchase and maintain 
the house has been offered by Mr. G. Buckston 
BroAvne, whose name wdll he associated Aviththis 
gift to the nation 

Both the University and the civic authorities 
have thrown themselves whole-heartedly into the 
work of entertaining their guests ; the dinners 
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given to the president, vice-presidents, and other 
prominent members of the Association by the Ijord 
Mayor and the vice-cliaiicellor of the University 
being representative of a large amount of civic and 
private hospitality, in which neighbouring towns 
have also joined Both York and Efarrogate enter¬ 
tained large parties of scientific visitors right royally 
when the week-end permitted the members of 
the Association to scatter into various parts of the 
three Ridings. 

One feature in the meeting that was perhaps 
particularly appreciated w'as the effort made to 
provide for the comfort of members on excursions 
On all general excursions, besides the leader who 
explained the particular points of interest, another 
guide accompanied each party wdiose sole task \vas 
to consider the comfort of visitors, and in case of 
any emergency to see that arrangements were made 
to "meet it without distracting the official leader 
from his duties 

Both the CIVIC reception on Thursday evening 
and the University reception on the night of 
Tuesday, wore very successful, if crowded, func¬ 
tions. Particular distinction was given to the civic 
reception by the presence of H.R H. Princess Mary, 
Viscountess Lascelles, to whom a number of pro¬ 
minent citizens, vice-presidents, members of the 
Council, and officials of the Association were pre¬ 
sented. Princess Mary afterwards made a tour 
round a number of the beautiful rooms of the Art 
Gallery wffiich -wore thrown open to the throngs of 
visitors on this occasion. 

Perhaps the most striking feature of tlu^ Uni¬ 
versity reception to the visitors was the vast ('xtent 
and elaborate equipment of iho tecihnological de¬ 
partments of the University which wci’c thrown 
open for their inspection with a large amount of tlie 
full scale machinery in operation Visitors vv('ro 
then able to see industrial pro<}css(‘s, such as dyenng, 
manufacture and treatment of leatlier, spinning ami 
weaving, etc , earned out upon a manufacturing 
scale and at the same time worked in conjunction 
with intensive scientific investigation 

On Friday night a most successful dance was held 
in the Dance Hall of the Majestic Picture Theatre. 
The Lord Mayor’s party, which included the presi¬ 
dent of the Association and the vice-chancellor of 
the University, attended after a dinner given by the 
Lord Mayor in the Town Hall, whilst Sir Oliver 
Lodge was to be seen with the party coming fresh 
from listening to Prof. Millikan, who had been 
giving the first of the evening discourses to a largo 
audience in the Albert Hall Sir Oliver danced 
nearly every item of the programme, and many 
citizens of Leeds present on this and other social 
occasions of the meeting will probably have gained 
quite a different conception of the human side of 
the scientific members of the community from that 
usually held, as a result of this and similar light 
incidents of a notable scientific assembly. 

Scientific Apparatus and Demonstrations. 

During the week of the meeting, demonstrations 
were given of Mr. J. L. Baird’s television and 
* noctovision ’ apparatus The latter (which em- 
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ploys infra-red I’adiation in the place of light) is 
regarded by the inventor as likely to bo ot c<)m- 
mereml value at an earlier date than tlu', former, 
since he hopes to apply it to navigation in fog 
The reproductions at prcsmit coinpaj‘a!)le witfi 
tliose obtained with tlu^ earliest kinenuitographs, 
and are marred by dickering and eoa^rsmu^ss of 
detail, but the inventor lias in view some solutions 
of the outstanding ])robloms which may well jnovc 
successful, like those adopted in the earlier art. 
Whether or not Mr Baird will be victorious in tlio 
competition with formidable foreign rivals whuili 
lies in front of him is a matter for s])C(5ulation, but 
at least a tribute of admiration must be paid to 
the ingenuity, courage, and enterpriser of a British 
inventor who has achieved consiclerable success in 
the teeth of great diffieidties. An mdulgmit view 
may therefore be taken of some aspects of the 
exhibits wdiicli warre more rekwant to the popular¬ 
isation of the invention than to its tcadinical 
develop men t 

An exhibition of apparatus iu the enypt bem^ath 
the Reception Room formed a valuable addit^ion to 
the proceedings of the Association. Tlur exhibition 
was generally similar to, though oti a smafter scak‘ 
than, that held annually in London by ilur Physical 
and Optical Societies, and it is to be hopiMl that 
such an exhibition will become an annuai feature 
of the mootings, simur it cmables siientifu* workers 
from all parts of tlu* (rountry to see some of the 
latest improvements m scionlifie appai’atus it 
is of course inpiossible to mention huuiy of the 
most uik‘resting (‘xiubit<s, but ji woi'd must' Ix^ said 
of that contiributed by the ijaiMia^siurcr and (iu^dnn^ 
Goal Ii(\sear(ij Assotaabion, whicii iminded sonar 
most interesting fossil rummins illus(<raf.ing tfar 
nafuraJ hist»ory of coaJ, m a»(lditfon t-o priqiaa'affons 
and samples of eoafs and (fau'r mgredKuits A 
w'ool rtrs(‘Uirch nik*(rtor for assuring evmi illuminai- 
tion in colour compuirisons was afiiibutuibk* to tlar 
Woollcrn and WorsUxl Industries lUrsea.rcli Assoeia^ 
tion, but rescraixii assocuitions geiau'aJly di<l not 
take this opportunity ot illustrating tfair work for 
the benefit of fellow' investigators and otfau'S lik(iy 
to be interested iu it. Anaingst tlu^ more r(H*-ent 
applications of science to prardfrral purposixs, tlu^ 
use of an analytical quartz lamp for siaii purposes 
as the testing of bank notxrs and the exa-mination of 
palimpsests was illustrated, ddar (niiitiHl radia¬ 
tion is restricted liy a filter to a baml in tlar raugh- 
bourhood of 3()6() A.U., and the fiuorcrscxaan pro¬ 
duced gives a sensitive indicrabiou of sligfit varia¬ 
tions in the irradiated surface. Anotlau' inUux^siing 
exhibit w'as a refrigerrator without^ naH*hanic;al 
moving parts, a quantity of captive ammonia being 
forced through a repeating oydo of cjondensabionH 
and evaporations merely by the appraxition of luxit 
to one vessel and of cooling water to anothm* con¬ 
nected with it. Refrigeration is cdlVciiHl by 
evaporation produced by mixing tlu^ lirfuid ani- 
monia with hydrogen. 

Visitors to Leeds this year had a'li opfioriuniiy 
of making themselves bettor acjquainkxl wdth a 
medium which is already finding its (ilaci^ in the 
service of education, namely, broadcasting. Many 
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people are coming to feel that what the school of 
to-day most urgently needs is enrichmentj and 
this topic was tlie theme of many discussions m 
Section L (Education). In fifty years we have 
evolved a machine capable of high efficiency in 
turning out pupils reasonably well equipped for 
beginning to acquire knowledge, but still there are 
those masses who must leave school at 14 years 
of age with only the dimmest perception of the 
treasures of science and art that are their rightful 
inheritance. Let any one who doubts this study 
the text books in use in the public elementary 
school or hear their musical instruments or ask 
to see their scientific apparatus, or their play¬ 
grounds But those wLo see the deficiencies most 
acutely are in despair at the cost of providing a 
proper equipment under present economic con¬ 
ditions, and it is for this reason that they are 
turning their attention to a new-- means of enlarging 
the scope of a school however remote and enriching 
its resources wathout excessive cost. ! 

At the Reception Room, some hundreds of | 
people were able to hear the special programmes 
arranged by the British Broadcasting Corporation 
to enable schoolmasters and others to judge how 
clearly and naturally broadcast matter can to-day 
be presented in the class-room At the University 
a large room w^as divided into two parts, one of 
wffiich represented a model studio, while the other 
did service as a class-room. A large number of 
members visited these rooms during the w^eek, 
especially during the evening of the reception, 
and there wgtq many wdio appreciated, perhaps for 
the first time, the extent to which it is possible 
for a speaker to project his personality into a room 
full oi pcojile, even when the appeal that he makes 
is to the auditory and not to the visual sense. 
Some thousands of schools are now listening 
regularly to these transmissions, using them to 
supplement the ordinaiy curriculum. 

The new^ programme and syllabus of trans¬ 
missions to schools and the provisional programme 
for adult transmissions are now ready and can be 
obtained from the British Broadcasting Corporation 
on application. 

In connexion with a paper on the slaughtering of 
animals for food, a demonstration was given by the 
Royal Society for the Prevention of Cruelty to 
Animals in the municipal slaughter-house. After 
12* pigs, bullocks, calves, and sheep had been 
dispatched with a captive bolt pistol (humane 
killer) a local butcher who was opposed to this 
instrument asked permission to demonstrate the 
use of the poll-axe on a bullock. The first blow 
of the axe proved inefiective, and a second had to 
be given before the bullock w^as felled. 

Textile Research. 

As was fitting for a meeting held in Leeds, 
special provision was made for the discussion by 
the sections concerned of textile problems. The 
British Research Association for the Woollen and 
Worsted Industries issued a 48-page pamphlet by 
Dr S G. Barker and A. Frobisher dealing with 
its origin, constitution, and work in connexion with 
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the special meetings arranged for the discussion of 
textiles. The Association is of firms engaged 
directly or accessorily in the woollen and w’orsted 
industries, and its headquarters are in Leeds. 
Among the most debatable of textile problems is 
that of the ' quality ’ of the raw material, the 
fibres Judgment based upon the observations of 
sight and touch and crystalhsed by experience, 
grades cotton, classifies w^ools and tops, and 
selects silks with an accuracy that has sufficed for 
many generations of manufacturers and will no 
doubt continue to do so, at least to some extent, 
tor many years to come But science holds no 
realm that admits of investigation too sacred or 
too unfruitful for such mvestigation, and elasticity 
tests, grease estimations, diameter measurements, 
staple lengths, all now^ contribute to a more 
accurate, more trustworthy estimation of ‘ quality," 
though the writers of this pamphlet wisely state 
that ‘‘ the precise factors affecting quality as 
regards spinning are as yet unknown,"" and again, 
one of the outstanding problems m wool research 
IS the investigation of the precise definition of the 
term ' quality ’ ” The amount of w^ork being 
done upon a determination of the measurements 
and properties of w^ool fibres may be gauged from 
a list of the headings under wffiich the chemical 
aspects of the problem are surveyed—the action 
of acids, alkalis, and soaps , the estimation of 
alkali and of sulphuric acid , the sulphur content; 
bleaching and chlorination; and the action of 
ammonia ; and the chemical decomposition of 
w’ool at 100° C. 

The physical properties of wool have also been 
the subject of carefully thought out investigation, 
and tlie work of Dr. Shorter, at one time on tlie 
staff* of this Association, is sufficiently well known 
to need but mention. Since his departure, the 
wovk of evaluating the proxierties of wool—regarded 
as an amphoteric colloid—has proceeded apace, 
and elasticity, regain, thermal conductivity, and 
electrification are topics of investigation noted m 
the work of the Association’s physical laboratory. 
The action of bacteria and mildew^s upon \yooI has 
also been the subject of, at any rate, preliminary 
work, though in these aspects as well as ^ the 
chemical and physical aspects the work is described 
as '' only a beginning of the attack on the great 
problems.’" The scientific side must be closely 
related to the technical or trade side, and valuable 
as the scientific data are, yet the object of their 
discovery must be their application to the in¬ 
dustry ” The Association’s claim that this point 
is ever to the fore in its w’-ork is well substantiated, 
and the relationship of the previously determined 
chemical and physical properties to such technical 
problems as the migration of alkali when scoured 
cloth is drying off from the damp state and the 
faults engendered thereby in subsequent processes, 
notably dyeing, wool scouring, the elimination of 
tar-marking and branding, and the all-important 
subject of the fading of dyestuffs, are all instances 
of this type of valuable work. 

The comprehensive lecture delivered by Dr. 
S. G. Barker on the subject of the fading of 
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dyestuffs made it clear that here was a ])iece of 
i^ork of which much has been done, ])ut of which 
much—-the greatest part perhaps—^.vet remanis to 
he done Work yet closer to the trade processes 
has also been done, and apparatus hkoly to bo of 
general use has been devised, the llesearch 
Association stroboscope may bo mentioned in this 
connexion. The list of publications of the 
Association which, with a plan of its buildings, 
concludes the pamphlet, is an excellent indication 
of the comprehensive character of its work, and 
it is perhaps regrettable that the liaison between 
those engaged m pure science and those m tech¬ 
nical research is not stronger and more generally 
established No doubt wider publication of the 
work of research associations might help materially 
in this respect. 

Hojstoraey Beoueus. 

In a congregation of the University of Leeds in 
the Great Hall on Tuesday, Sept. 6, at 12 noon, 
the following honorary degrees were conferred :— 
LL,D.: Sir Arthur Keith, Conservator of the 
Museum and Hunterian professor of the Royal 
College of Surgeons of England , Her Grace the 
Duchess of Athol!, Parliamentary Secretary, Board 
of Education; The Hon. Sir Charles Parsons. 
D.Sc.: Prof. J. S Haldane, honorary professor 
and director of the Mining Research Laboratory, 
Birmingham University; Dr N. V. Sidgwick, 
reader in chemistry in the University of Oxford , 
Prof E. 0. Bower, emeritus professor of liotany 
in the University of Glasgow , Dr. R A. Millikan, 
chairman of the Executive Council of tlie (.Cali¬ 
fornia Institute of ''rochnology and Diri^eior of ilic 
Norman Bridge Laboratory of the Insiatuff^. 
PhJ ).: James Graham, Jhn^ctor of Ediujalion, 
Leeds 

Repout op Coukcil. 

The report of the CJouncil presented to the (hmeral 
Committee on Aug. 31, expresses ])t’ofound gratitude 
to Sir Alfred Yarrow for his munificent gift of 
£10,000 to the funds of the Association for general 
purposes, and accepts the wise condition that the 
gift should be expended as to both capital and 
interest within twenty years. 

The Council has had under discussion with the 
Board of Trade the question of the duty required 


by H M Chistoms on the introduction of kme- 
matograph films into Great Britain for scientific 
purposes and not inttmdod for commercial uses 
The matter was refernai to Uio Ijords (\)mmission(us 
of H M Treasur\ , from whom a rc^ply was received 
that ‘“having regard to the imprmdK^aJulity of 
framing a statutory exemption whicJi would be free 
from grave ditHcul'ties of definition and administra¬ 
tion,’' they were unable “ to submit; to Parliament 
proposals of the nature desired by the Association,” 

Reference is made m the CouiiciFs report to the 
two conferences called to consider the possibility of 
establishing a Scienc.e News Bervicai Thc^ essential 
condition for success of such a scheme is that 
scicntilic societies and institutions themselves 
should desire its organisation. 

In view of the lack of unanimity and of en¬ 
thusiasm evincicd at tlui two conferences, the 
committee appointed to indicate the ways in winch 
this support might be given, corisKhu's tliat no useful 
purpose W'ould l)o served by communicating with 
the scientific societies. The opinion is expressed, 
howwer, that should sulficiont funds he foriii- 
coming for the establishment of a Ncicmce News 
Service, the Council of the Association—-possibly 
in co-operation with the British Sencmee (hiild— 
might ap])ropriately undertake thci organisation of 
the service. 

The Council has had undcu' e.onsideration the 
question of inviting the co-operation of the 
British HdeiKic Guild in considering vvludher, having 
n^gard to the close community of scieniifi(‘ inUu’esis 
betw'een ihe Association and the Guild, their 
ohjiHds w'oulil, as th(^ (\)unm'l b(Ii(W(‘, b<^ inori^ 
fully attained by nutans of a working union Ixfi/W'iHm 
the two so(?i(Ti(‘s ; and if so, by what mi'ans such 
union would besst b(‘ givmi (filect ” A joint (umi- 
mittcM^ of the tw'C) bodii'S lias pnqiarcsl a, nqiorti in 
wliidi the gmanal miUiods i»y wIiiGi such a, fusion 
migiit b(‘. (fileetisl aj’c stabsl. fill is nqiort (*am(» 
before tlu^, (kmm*al Gommii-tiH^ of Association 
on Bept. r>, when it was disu'dcd that the Gouncil be 
authorised to eontinm^ the nc^goiiations and nqiort 
to the mcotingof the General (bnimittcH'! at C dasgow. 

Next year’s meeting of iho AssomaGou will lie 
held aP (Glasgow under the presidmiey of Sir 
William Bragg, fifiic UKading in 1929 will hdd 
in South Africa, and invitations hav(‘. bemi nxioiviHl 
to moot at Bristol in 1930 and Ijoici^stm' in 1932, 


Obituary, 


Pboe. H. R. Procteb, P.R.S. 

H enry richardson Procter, bom at 

North Shields in 1848, was the son of a tanner, 
a member of the Society of Friends. He was edu¬ 
cated. at Bootham School and received his scientific 
training at the Royal College of Chemistry and the 
School of Mines. He entered the tanning industry 
and remained on Tyneside until 1891, when he was 
invited tp the Yorkshire College, Leeds, to take 
charge of a new department to be opened there in 
the special interest of the leather industry. In this 
Procter achieved distinguished success, and his work 
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afforded as fine an example as could widl (died of 
the part which applied scioncc^ may properly take 
within the circle of university studies. Stiahmis 
came to Procter from all parts of the woikh Ho 
was a thorough man of science, an eager and fruit¬ 
ful investigator, and an excellent teacher H(‘; gave 
to the industry the means of Bciontifics control and 
development in many dirci^tions, and jilaced his 
discoveries freely at its disposal His t(‘.xt-books 
have long been the standard works in tlu^, sedonee. 
of leather manufacture. 

Though Proctor’s scientific studwvs weaves couireiJ 
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upon the problems of the leather industry, he 
revelled in pursuing their general theoretical bear¬ 
ing, and wherever they carried him he read himself 
in with great thoroughness It was typical of his 
mental proclivities that he should have been the 
translator of the first text-book of practical physics 
—Kohlrausch’s—that found general use in physical 
laboratories in Great Britam. His later researches 
on gelatine were of fundamental importance and 
exhibited his power of dealing with the most 
abstruse problems of colloid chemistry 

Beyond this, Procter was a man of wide culture, 
keenly interested in languages, literature, and 
philosophy. He was an excellent countryman and 
had much of the artistic sense which has appeared 
so strongly in his sons 

The value set upon Procter’s work was so great 
that when the time arrived for his retirement, a 
movement took place for the establishment of 
a research laboratory which should serve as a 
memorial and as a place where he could continue 
his investigations This project secured inter¬ 
national support, and in 1914 Procter became the 
first honorary director of the international research 
laboratory at Leeds bearing his name The honour 
done to Procter was fully earned by the scientific 
and industrial value of his labours, but it was in¬ 
tensified by the respect and affection in which he 
was held for his personal quahties His fine char¬ 
acter, his devotion, unselfishness, and modesty, 
together with his great companionableness, endeared 
him alike to his pupils, his colleagues, and the 
members of the industry to which he rendered such 
memorable service. 

Procter was elected fellow of the Royal Society 
in 1923 and received the honorary degree of 
D.Sc. from the University of Leeds He was 
honorary president of the International Association 
of Leather Trade Chemists, of which he was a 
founder, and he received the freedom and livery of 
the Leathersellers’ Company. He died on Aug 17 
at Newlyn, Cornwall, where he lived in happy re¬ 
tirement after leaving Leeds. A. S. 


Prot. E. B. Titchener 
The announcement of the death of the English 
psychologist, Prof. Titchener, m his sixty-first year, 
which occurred after a short illness at Ithaca, N.Y., 
on Aug. 3, will be received in Great Britam with 
mingled feelings of regret and surprise. Regret will 
be felt for the loss of one who spent his abundant 
energies so generously in nursing to adolescence 
a new-born science. Surprise will be felt at the 
tidings that Titchener remained an Englishman, 
despite his thirty-five years’ residence at Cornell 
University, and that with his full record of work 
he had only attained the age of sixty years at the 
time of his death. 

Edward Bradford Titchener was born at Chi¬ 
chester on Jan. 11, 1867. From Malvern College 
he entered the University of Oxford in his nine¬ 
teenth year, where he became a classical scholar at 
Brasenose, obtaining first class both in Moderations 
in 1887 and in LiUrae Humamores in 1889. He 
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took his BA in 1890, his MA in 1895, and in 
1906 he was awarded the degree of I) Sc at that 
University. From classics and philosophy he passed 
to the study of physiology at Oxford, and worked 
there as a research student during the year 1889-90. 
Attracted to experimental psychology, he pro¬ 
ceeded to Leipzig, where he studied under Wundt 
and obtained the Ph.D. degree in 1892. Returning 
later m this year to Oxford, he began to inquire 
into the pQssibihty of obtaining a permanent teach¬ 
ing post in experimental psychology, while he was 
givmg university extension lectures in biology He 
was advised by Burdon Sanderson, however, that 
there were no immediate prospects m England, and 
consequently he accepted the immediate offer of 
an assistant professorship in psychology at Cornell. 

Here from 1892 onwards Titchener spent the 
remainder of his life In 1895 he was made Sage 
professor of psychology, and in 1910 his professor¬ 
ship became attached to the Graduate School of 
the University. His specific aims at Cornell were 
to emancipate psj^chology from the leading-strings 
of philosophy, to establish undergraduate, as well 
as post-graduate, instruction, to compile a graded 
series of text-books in psychology, and to organise 
laboratory research m the subject His achieve¬ 
ment of these aims was mdeed remarkable Within 
twelve years he had established a completely inde¬ 
pendent department of psychology, in wFich finally 
he had a staff of two professors, two instructors and 
three assistants He had an annual entry of nearly 
one thousand undergraduates. In 1896 he published 
“An Outlme of Psychology” (replaced in 1910 by 
his “Text-book of Psychology”). In 1898 his 
“ Primer of Psychology ” appeared (which in 1915 
was replaced by “A Beginner’s Psychology”). In 
1908 his book on “ Peeling and Attention ” was 
published, followed in 1909 by “ The Experimental 
Psychology of the Thought Processes ” 

Titchener’s magnum o^ms^ however, a thirteen 
years’ task, the financial cost of which, he used 
to say, nearly ruined him, was his “ Laboratory 
Manual of Experimental Psychology,” issued in 
four volumes during the years 1901-5. While pre¬ 
paring this monumental work, he devised and 
standardised many useful pieces of apparatus for 
laboratory teaching. It was translated later into 
most European languages, and into Chinese and 
Japanese. It was the source of many later more 
elementary text-books, and it led to requests for 
his help in planning psychological laboratories in 
practically every part of the world. 

In I9l7 a commemorative volume of essays, 
marking the close of twenty-five years’ teaching 
work at Cornell, was presented to Titchener by his 
friends and students. By the end of 1923 the 
number of his published articles had amounted to 
190, while the papers issuing from his students (for 
which he was personally responsible) numbered 158. 
From 1894 until 1920 he acted as American editor 
of the British philosophical periodical. Mind, and 
during the years 1894-1925 he was associate editor, 
and finally editor, of American Journal of 
Psychology, 

Titchener’s unbounded energy and his abilities 
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were suitably rewarded in the United states, fie 
became Lowell lecturer at Cambridge , ho w^as 
iiiYited to give special courses of lcM‘,tnres ai^ 
Columbia, Illinois, and elsewhere Ho received the 
honorary degiees of I) Sc at Harvard, Litt 1) at 
Clark, and LL D. at Wisconsin. But throughout 
he remained a loyal British citizen and faithful to 
Cornell, refusing posts and honours that ’would have 
involved a change of nationality or a change of resi¬ 
dence He w'as offered, but declined, not only tho 
chair of psychology at Harvard on Munstcrberg’s 
death, but also dlie presidency of Clark University, 
wdiich became vacant on the retirement of Stanley 
Hall As an Englishman, he could never be a can¬ 
didate for admission to the U S. National Academy 
of Sciences. 

Though, how^ever, so loyal as to nationality, 
Titchener’s psychological sympathies ever centred 
around Wundt, in w’hose laboratory at Leipzig he 
had received his first introduction to experimental 
psychology. His attitude towards his students and 
his organisation of laboratory work were also 
typically German. His admiration for Wundt led 
him to "translate into English the third edition of 
the “ Physiologisohe Psychologie ’’ Taking bis 
manuscript to Germany, he found that Wundt was 
already issuing the fourth edition of this large work. 
Titchener set himself forthwith to make a transla¬ 
tion of the fourth edition, only again to find on its 
completion that ho had been overtaken by the fifth 
edition. Still undaunted, lie began to translate tho 
fifth edition, and he finally published a part of this 
translation. He also translated Kulpe’s “ OutlinoB 
of Psychology.” At the time of his death ho was 
engaged on a work of his own, wliich ho hop(‘d to 
issue in the form of a Systematic Psychology ” 
m three or four volumes, tlie first of which ho luid 
practically completed before ho passed away. 

Titchener’s married and domestic life was an 
excexitionally ha])py one. His homo on Cornell 


Heights was delightful io visit He sufTered from 
all the virtues and failings of an imnsiially emotional 
temperament He was miduly simsii-ivi^ i.o neglee,t 
or injustice^ and he did not (‘asily brook anv <lis- 
agreimund, from Ins psycliologie-al vhw\s, (‘spi'cially 
on tho part of Ins studcnits and slalT ()n the otlun* 
hand, no one (iould surpass him in kindtH\ss and 
generosity to his friends He spent praciiicaliy all 
his time m the laboratory or in his home , lie was 
so rarely seen in the stn^-ots that it Ix^came a 
standing jolce as to how^ ho ])asse(I fi“om one to 
tho other. During Ins last years ho bi^gaii i.o form 
a collection of Oriental coins, ivhich with Ins usual 
thoroughuoss ho ma.do one of th(‘ bluest in America, 
learning Arabic m order to b(^ able* to r*(^a,d tluhr 
inscriptions He w'as ini.erest.ed in musiig and 
during the years 189(5 98 h(‘ acted a,s iirofessor in 
charge of music at (Wnell University. 

We regret to announce tho following <l(>alhs 

8ir John P»onion, K.l- i.H., formcs’ly c*hi(^f cngiiUHs* 
and secretary to the Goverrirnoni., Panjab Irrigation 
Branch, who was n'sponsibli^ for many ot tJio groaJ 
canal and irrigation sclunues of tho Fanjab and Ufipia' 
Burma, on Aug. 29, aged sovcaii.y-siwim yenu's. 

Prof. 0. PulffKih, of the i^tu.ss opUcail wanks, dram, 
the author of numerous publications dealing wdih his 
investigations with the specI.rouKd.er and ri Jractorn<d.ca', 
aged sjxiy-nino years. 

Dr. Henry P. Tallioi, for many years professor of 
analytical chemistry in the Massacdiusc^its Inst.itut.e 
of Technology, and a vico-presidmit of th<‘ Americuui 
Association in 1907, on Juno IS, agiul sixt.y-thnH^ 
years. 

Prof. Stuart Widler, profcNssor of paleontological 
geology in ih(^ University of Cln<;ago, who s[HH*iah*sed 
on <ho fa.unas of the Mississifipi valley, on Aug, 5, agwl 
fifty-six yiuirs. 

Dr. Wilha-m P. Wilson, formerly’ proft'ssor of botany 
at the University of fkamsylva-ma, a-nd smc<^ IHO’l 
director of tho Idiihuhdphia <Vmuncrcial Mustmms, 
on May 12, aged (iighi.yj.wo )'ears. 


News and Views. 


The Government scheme for linking up tlio 
Dominions with Great Britain by radio telegraphy 
has now been completed by the opening of the short 
wave beam stations to India. The fact that the 
Indian beam stations can work at high speed con¬ 
tinuously for many hours during the monsoon period 
shows that the beam receiving aerials are little aHected 
by atmospherics. The English transmitting station 
is at Grimsby and the receiving station is at Skegness, 
which are both m direct communication with tho 
Central Telegraph Office of the G.P.O in London. 
The corresponding transmitting and receiving stations 
in India are at Kirkee, near Poona, and Dhond, 48 
noiles east of Poona, which are both linked directly 
with Bombay. Transmission from Grimsby to India 
takes place on wave-lengths of 16 2 and 34 5 metres 
(about 18,600 and 8700 kilocycles per second respect¬ 
ively). At Grimsby a five-mast aerial system, quite 
distinct from the three-mast aerial system of the 
Australian service, has been built. The masts are 
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277 loot in height with a distance ol (>5() hxd/ boiwuai 
them. They aro oroctod in a straight hue whudi cubs 
at right angles the groat eiicio passing through 
Grimsby and Dhond, The reflector b<4mi<l tlio active 
aerials focasscR tho waves m a Boudm^a-siorly diro(*iion 
on fco tho receiving aerials in India. A similar sysican 
has boon built at Kirkee to (ionccaitrails wavi^s in 

a north-westerly direction towards England. Witliiu 
a few weeks’ time the Marconi (kunpany will inaugurate 
a commercial beam mdio sorvica? between Gnuit 
Britain and South America and also one witJi Hie 
United States. Exponmonts have xiroved that it is 
possible to carry on radio telephony simultaneously 
with high-speed radio tolegruphy There is (wory 
Xirospioct, therefore, that before the end of next year, 
lb will be possible for telephone Hubscribers in England 
to call up subscribers in any of tho Dominions oversiuis. 

The cel</bration, on Aug. 30 , of the gohhm wedding 
of Prof. H. E. Armstrong and Mrs. Armstrong was 
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made the occasion for the presentation to them of the 
portrait ot Prof. Armstrong by Mr. T. C Dngdale, 
exhibited in tins year’s Royal Academy, The presen¬ 
tation was made at a reception lield at the house of 
Dr. Stephen Miall and ]\Irs. IMiall, son-in-law and 
daughter of Prof, and Mrs. Armstrong. With the 
poitrait was presented an illuminated album signed 
by the subscribers, among whom are a number of 
leading woikers 
in diverse de- 
})artments of 
cliemical science. 

We are glad to 
be able* to repro¬ 
duce a ])hoto- 
graph ol the 
painting (Pig. 1) 

The address 
which accom - 
pained it reads 
as follows : 

“Pbofessob 
AND Mbs 
Henby E d wabd 
AbMSTBO NG . 

Your Staff and 
Students of 
Chemistry of 
former years 
greet you with 
affectionate le- 
gard on this 
happy occasion 
of your Golden 
Wodding. As 
they are scat¬ 
tered all over the 
world, only a 
comparatively 
small body of 
them can sub¬ 
scribe to this 
peisonal Letter 
of Greeting, but 
in so doing, and 
m endeavouring 
to honour their 
Chief and his 
Lady, they 
know they are voicing the good wishes of all 
their Colleagues. They know, Professor Armstrong, 
that by yoi<r teaching, your breadth of vision, and 
your scientific use of the imagination, coupled with 
a sympathetic guidance and a real human under¬ 
standing, you have inspired those who have been 
privileged to woi'k with you to their lasting benefit 
The consciousness of this grows with them; so, with 
perhaps a pardonable pride, they have purchased 
your portrait m this year’s Royal Academy to mark 
the piesent occasion. They ask your acceptance of 
this portrait for the period of your lives, earnestly 
trusting that such useful lives may long be spared. 
Eventually, however, they propose presenting it to 
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one of the London learned Societies in commemora¬ 
tion of a striking personality and as a lasting record 
of their appreciation and affection ” 

The installation of receiving sets for broadcasting 
has familiarised many with the idea of what electricians 
mean b57- an ‘ earth.’ The subject is sometimes 
eagerly discussed by amateurs, and the difficulties 

experienced by 
tliose who in¬ 
stalled lightning 
c o 11 d 11 c t o r s 
many years ago 
are again being 
considered. For 
earthing the con¬ 
duits used for 
protecting elec¬ 
tric light wires, 
the Institution 
of Electrical En¬ 
gineers IS carry¬ 
ing out experi¬ 
ments so as to 
enable a good 
method of earth¬ 
ing to be speci¬ 
fied. In the 
Blectr ical Rev le w 
for Aug. 19, 
some sugges¬ 
tions are made 
for improving 
the methods of 
earthing electric 
lighting systems 
used at both 
generating and 
substations. In 
this case a very 
large earth cur- 
lent may fiow if 
a fault develop 
in the system 
and it is neces¬ 
sary to make the 
joints and con¬ 
nectors large, 
permanent, and 
trustworthy. The resistance of the path in the earth 
varies with the composition and the moisture content. 
In dry weather it is often fifty times as great as in 
wet weather. Sometimes, when permanently damp 
soil cannot be reached, a pipe is run into the ground 
near the earth connexion and water poured into it in 
dry weather. It is known that the resistance of the 
‘ earth ’ increases very rapidly at the freezing pomt. 
In Great Britain, however, it is unlikely that earth 
plates are likely to be buried in soil which is ever 
frozen- Iron pipes an inch in diameter can be used 
successfully to form an earthing system. Unless the 
ground is rocky, they can be driven into it until 
damp'soil is reached. It is very seldom that a depth 
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of 20 feet is necessary A number of these pipes 
about four feet apart and connoci/od m parallel form 
a suitable earth for a supply network. Tests should 
bo made to see whether tlie earth is capable of 
carrying the maximum possible ‘ fault ’ current. It 
IS qmto possible for an arc to fomi between loosely 
packed pieces of carbon and so molt the soldered 
comiexions. Hence periodical tests should always 
be made. 

The rapid development of electric signs during the 
last few years has made many think that a more 
rigorous censorship of sententious texts and childish 
pictures IS desirable. It shows the belief that adver¬ 
tisers have m the efficacy of continued repetition. In 
the July issue of Progress^ published by the Allgomeine 
Elektricitats - Oesellschaft of Berlin, there are in¬ 
teresting articles on electric signs and the flood lighting 
of buildings. A successful method of attracting 
attention, which is rapidly becoming popular, is to 
have an instantaneous time indicator, the large figures 
giving the time bemg controlled by a master clock. 
Stress IS also laid on the importance of arranging the 
signs so that they are visible in daylight. Heon tubes 
seem specially suitable for the purpose. They are 
rather expensive to buy, but the saving of electricity 
during the first year by their use more than covers 
their cost. There can be no doubt, however, that the 
appearance of a street at night can be improved by 
‘ flooding ’ beautiful buildings in it with light. Ex¬ 
amples of flood lighting have been familiar* to dwellers 
in London for many years, and we think that they 
provide a pleasing an<i unobjectionable mcHiod of 
advertising. Some intorosting photographs are 
shown in Progess of the effects that can be firoduced 
at no great expense by flood lighting. In par*ticular 
we would mention the Cathedral and banks of the 
Bhine at B41e. The flood lighting also of St. Mary’s 
Church at Lubeck shows up excellently against the 
dark background. In Germany, many municipal 
authorities and tramway companies grant permission 
readily to shopkeepers and others to mount cheap 
projectors for flood light purposes on the tramway 
and lighting poles. 


Bvhh since the last attempt to reach the summit 
of Moxmt Everest in 1924, Italian climbers have been 
plannmg an expedition with the same end m view. 
The Timm reports that the plans of the Italian 
expedition are now complete. The expense is to be 
borne by the city of Milan and the expedition is to 
be organised by the Milan Alpine Club. The Italians 
propose to approach the mountain from the Nepal 
side, which will necessitate the approval of the rulers 
of Nepal. This has hitherto been refused for any 
attempt on Mount Everest. If the veto is not 
removed, the Italian expedition proposes to make 
, its object Mount Godwin-Austen {K2) in Kashmir, 
which IS about 28,250 feet m height, and is said to 
offer difficulties fully as great as those of Mount 
' b'l^verest., 

Bb. JoBbAK Lloyb has been appointed 

^ to r^earch to the British Leather Manu- 
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facturors’ Research Association in succession to Br. 
R. H. Pickard. Br. Lloyd has boon a mombor of tlu^ 
staff of the Association since its inception and has 
published papers ou the ehiauistry of gelatine Br. 
Pickard’s services will be retaiiK^l for a thu(] as 
consultant -di rec tor. 

It will be recalled that a Lister Centenary Exhibi¬ 
tion was arranged at the Wellcome tlistorical Medical 
Museum, 54a Wigmore Street, in connexion with the 
centenary celebrations in London in April last. The 
Exhibition has already been visited by a large number 
of visitors from all parts of the world, and will remain 
open until Oct. 1. 

The July issue of The Fight against Disease, the 
journal of the Research Bofciico Society, contains 
a short obituary notice with oxcolleut [lortrait of the 
late Prof. Starling, who gave unceasing support to 
the Society, and a rojiort of the first St^c^phon Paget 
Memorial Lecture by Prof. Julian Huxley, entitled 
“ Research and the Community.” Qaioting oxamples 
of the control of jilant and animal posts by biological 
methods, of the breeding of strains of wheat immnno 
to rust, and of the control of many human disoasos, 
Prof. Huxley emphasised the unporbanco of research 
to the whole community. 

The now Radiological Department of the Royal 
Infirmary, Pldinburgh, was opened last October and 
is under the charge of Br, J M. W. Morison. A 
description of this department has l)C3en issued in th(3» 
form of a brochure by Messrs. Watson and Bona 
(Electro-Modical) and will ri^pay study liy thosiip 
ini.(]roHt(Ml in the lay-out and equipment of a radio¬ 
logical do()arl)ment, one of Hio niosb vital in th(] needs, 
of a l)ig hospital. Thon^ are otluus also (o whom it 
may l)o of inberi^st as showing tlio i-o wliicdi 

olo<*.tro-tecliideal invoridon is used hy ra-diologisis at 
the firoHont time, “'rhe plans of bh(3 liuilding am 
reproduced by courtessy of the architect, Mr. T. W, 
Turnbull. 

The Report of the Biroctor-Gonoral (Mr. H-oiauh 
Dick) of Public Health, New Booth Wakw, for the 
year 1925, which has recently been issued, (umtains 
a record of the public health'adminmiration, com¬ 
municable diseases and industrial hygiene of the 
State, and a reporb. of investigations conducted in 
the microbiological laboratory, Br. Hadiiarn describoH 
an explosion in a sugar-refining fa<‘.bory whi<*h caused 
three deaths. The explosion was (iatmed hy Hie 
Ignition of sugar dust, apparently by tlui brcuiking of 
the bulb of a portable oloctric lamp, wluli3 the men 
were clearing an accumulation of sugar dust fr*om a 
dust-collecting system, A few explosions in flour 
mills caused in the same manner have been rooordod. 

The Section of Geodesy of the International Union 
of Geodesy and Geophysics has recently issued Tome 2 
of its Travaux, containing general reports prepared 
in connexion with the Rome asBoinbly in 1922, 
though not then presented. They refer to the period 
1912-1922, between the last meeting of the old 
International Geodetic Association at Hamburg, and 
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tho Rom© meeting of the new organisation, and may 
be regarded as continuing tlie triennial reports pre¬ 
sented to its predecessor. The volume is of con¬ 
siderable size, the principal contents consisting of a 
comprehensive rejiort on determinations of latitude, 
azimuth, and longitude, prepared by H. L P Jolly, 
research officer to the Ordnance Survey ; a report by 
E. d© Mar tonne on the 1913—1914: campaign of 
geodetic astronomy executed by the geographical 
survey of French West Africa ; and a report by 
B. Soler, professor of geodesy at Padua, on relative 
measuies of the intensity of gravity m all parts of 
the world. There are also shorter reports by G. F. 
Dodwell on radio determinations of longitude in 
Australia, and by J. de Graaf Hunter on deviations 
of the vertical. 

Applications are invited for the following appoint¬ 
ments, on or before the dates mentioned •—A man 
or woman on the staff of the Association of Special 
Libraries and Information Bureaux to compile sup- 
})lementaiy data for the x4slib Directory of Sources 
of Specialised Information’’—The Secretary, Aslib, 38 


Blooinsbmy Sc|uare, W.C.l (Sept. 15). A lecturer 
in mining at the Denbighshire Technical Institute, 
Wrexham—The Secretaiy and Diiector ot Education, 
Education Offices, Ruthin (Sept. 17). A temporary 
assistant lecturer in education at the IJmversity 
College of Swansea—The Registrar, University College 
of Swansea, Singleton Park, Swansea (Sept. 20). A 
deputy director of agriculture under the Government 
of the Punjab—The Secretary to the High Com¬ 
missioner for India, 42 Grosvenor Gardens, S W i 
(Sept. 24). An assistant examiner of Questioned 
Documents under the Government of India, with know¬ 
ledge of chemistry, especially analytical chemistry, 
and of physics and photography—Tlie Secretary to 
the High Commissioner for India, 42 Grosvenor 
Gardens, S.W.l (Sept. 26). A mycologist for research 
at the Imperial College of Science and Teclmology on 
wood-destroymg fungi—The Secretary, Department 
of Scientific and Industrial Research, 16 Old Queen 
Street, S.W.l (Sept. 26). Civilian education officers 
of the Royal Air Force, with practical qualifications 
for teaching engineering subjects—The Secretary, Air 
Ministry, Adastral House, Kingsway, W.C 2. 


Our Astronomical Column. 


An Extpemely Massive Multiple Star. —The star 
27 Canis Majorls has been examined spectroscopically 
by Dr. 0. Struve, and fomid to be a most mtere*ting 
quadruple system. His results, which are published 
iiithQAstTophysicalJournaJ, vol Go, p. 273, show that 
two independent spectra are visible. These are of 
types B5ne and ij>8, and correspond to the two 
}>nnci].)al components of the system, which have a 
period of revolution of 3-2 years. Each of these com¬ 
ponents has, in addition, a'much shorter period, indi¬ 
cating the presence of invisible companions. The 
masses of the stars m this system are found to be 
unusually large, the minimum value of the total mass 
being 950 times that of the sun. The masses of the 
two principal pairs (A+R and G + D) are approxi¬ 
mately equal, but the ratios A IB and 0/D are not 
known. The mass of each star, however, must be in 
the average at least 238 times the solar mass. Attempts 
to attribute the line shifts to causes other than radial 
velocity are very unsatisfactory, and there seems at 
present to be no alternative to the acceptance of these 
enormous masses. 

Tables bob Ephemebides in Pababolic Obbits.— 
Some years ago a modification of the familiar equa¬ 
tions, due to Gauss, that give the rectangular helio¬ 
centric co-ordinates x, y, z, was published ; m this the 
co-orchnates are given in terms of tan vl2 and tan ^'y/2 
multiplied by factors deducible frim the elements of 
the orbit. Mr. Bengt Stromgi*en'lias calculated use¬ 
ful tables, which are published in Meddelelser fra 
Kohenhams Ohservatonum, No. 58, and in B A,A. 
Memoir St vol. 27, Part 2. These give the natural 
values of tan vl2 and its square, the argument being 
M, which IS the interval from perihelion in days 
multiplied by q~'L The values are given to five 
decimal places, so they suffice for fairly accurate 
ephemeiides, but not for rigorous ones. They extend 
to 120° from perihelion ; comets are seldom observed 
farther than this unless q is very small. The tables 
are designed for use with a calculating machine, and 
will considerably reduce the labour bf forming an 
ephemeris . 
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Stabs with Bright Iron Linfs. —Among the 
emission lines which are found in stellar spectra, the 
lines of iron occur more frequently than those of any 
other element except hydrogen. Stars in which these 
lines are found may he divided into foiu groups, 
namely, long period variables, peculiar stars of late 
types, stars of type Be, and novse. In the Astro- 
physical Journal, vol. 65, p. 286, Dr. Merrill gives lists 
of stars showing bright iron lines in the second and 
third of these groups, as well as discussing all the 
available information concerning them. One point of 
great interest which emerges from this discussion is 
the fact that only the lines of ionised iron appear as 
emission lines m the majority of stars. This is the case 
even m the low temperature stars which possess very 
strong‘arc lines in their absorption spectra. The only 
stars in which emission lines of the neutral atom occur 
are the long iienod variables, and even in these cases 
enhanced lines are also present. It also appears that 
bright iron lines are found mainly in stars near the two 
extremes {B and M) of the temperature sequence, being 
absent in types A and F. 

Report op the Royal Observatory, Cape op 
Good Hope. —The annual report for 1926 of the 
Royal Observatory, Cape of Good Hope, has just 
been issued. The meridian observations include all 
stars south of DecL -30° down to mag 7-5. Helio- 
meter observations of planets are also being made. 
Dr. J. Limt, who has been using the Victoria telescope 
for stellar spectroscopy for thirty years, has now 
retired ; a jirogrammo of stellar parallaxes with the 
instrument has been commenced. The Cape section 
of the Astrographic Catalogue is now almost complete, 
the last volmne being in type. It is noted that the 
number of meridian observations and of solar photo¬ 
graphs are m excess of any previous year. A new 
clock, Shoxdt No. 10, has been obtained from the 
Synchronome Co., and is working satisfactorily. A 
radio time signal is sent out daily for the use of 
shipping in South African waters; another one is 
distnbuted three times daily by the local broadcasting 
association. 
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Research Items. 


The Obigin ob^ the IVIasat—I n the Joimud oj the 
Bast Africa and Uganda Natm<d History Bociefy,JAo, 
2Sj Mr. C. L. Bolton critierses tlia iheoues on tho 
origin of the Masai and other non-Bantu races of 
Kenya and Uganda which were advancetl by Mr. 
C. 0. Luck 111 the Journal for August 192(3, Mi'. 
Luck suggested that the Masai were the descendapiits 
of the halt tribe of JManasseh trom the west of Jordan 
and the Kandi of Moab, and that there were many 
]noois of the influence of tho ancient civilisation of 
Egypt-Mesopotamia in C'entral Africa. Mr Bolton 
maintains, liowever, that Sir Charles EhoBs^ argu¬ 
ments against tho Semitic origin of the Nilotic lan¬ 
guages have never been met, whilo pliysically the 
Masai and Nandi exliibit none of the signs of a 
JSemitic cross. The cultural ovidence colloctod by 
Mr. Luck points to Egy])tiau lulhioneo. In addition, 
spitting ior luck and on mooting a pei'son is charaiG 
teristic of tho Moditorranean poojiles, and dislike of 
swine, bewitching liy moans of anything from tlio 
body, aversion from tho use of proper names for hiar 
of witchcraft, the sun jvorshi]) of the Nandi and tlio 
possible derivation of L’Oibon from the word for 
snake and wizard also point to Egyjit. Tlio Mosaic 
traditions noted by Merker may have originated in 
Egypt before the Jews left the country and honco 
reached Central Africa, or they may have been intro¬ 
duced by Mohammedans or even by Jews trading up 
the Nile. As an alternative theoi'y of origin, it is 
suggested that the Somali and Galla aro tho lineal 
descendants of tho Macrobians of Herodotus, and as 
independent but unambitious 
inhabited tbeir present country possibly for tliousands 
of years. Tlic3 Masai and Nandi may bo of Bantu 
stock (irossod with a race from Egypt, possible thci 
Automoli of prerodotuH, ])oi’hax)s thomsolvos a mixed 
race who drove the Bant»u peo[>los out and took tlioir 
■women. Those Bantu still oxisi. as the Wakamlia, 
Kikuyu, and Kitosli. The l^ahima axipoar to bo 
Hamitio negroes with a dash of Aryan blood which 
may be due to a Persian infiltration of advonturors at 
the time of the conexuest of Egyiit by Cambyses. 

British Gall Midges of Economic Imiwitanc^ic 
—The Journal of the Eastern Agricultural 

College, Wye, No. 24, July 1927, contains an important 
Xiaper (pp. 65-146) by Mr. H. F. Barnes on British 
Cecidomyidai or gall midges. In this memoir Mr. 
Barnes has gathered together all the essential informa¬ 
tion concerning these insects, while new and un¬ 
published observations are also added. Under each 
species is given the original description (or, sometimes 
the hist available one), its distribution, biology, 
control measures and x^Q't'asites, wherever sufficient 
data are available. At the end of the paper there is 
a bibliography containing about 380 reterenees ami a 
useful index both of gall midges and of the x>lants 
which they affect. A comprehensive summary of this 
character, particularly in so obscure a family as the 
Cecidomyidce, is particularly valuable to all engaged 
in agricultural and horticultural entomology, as well 
as to the general entomologist. Workers on this 
group of flies are extremely few throughout the world, 
and Mr. Barnes is doing good service in exxiloring the 
family so thoroughly. It may be mentioned that the 
present paper treats of the midges, the larvae of which 
affeot cereals, fodder crops, fruit, vegetables, and 
miscellaneous plants. It is the author’s intention 
to supplement it later by additional parts dealing 
with the midges which attack trees and shrubs, 
together with ethers that are predaceoes in habit 
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and, tlH‘r<‘for(‘, iK'miici.il. (Vipics of IIh' pnpor uudin* 
notice may b(‘ obtauitMl at. a. cliargi^ of 3.s* (w/ posti iriM* 
fiom l.h(‘ auiiior, Rotliamsied ExporimiMitAl Siuiion, 
HarpoiKloii, Heits 

Inverted RATIOS kuom tub: Spitsbergen B\nks. 
—In an invcsf'igation into tho bofi)Oiu laiina ol the 
lianks around S[)itsborgen, undertaken in fhosumiiRM* 
of 1925 and 1926 by the Tovik ami Annaner Hansen^ 
Dr. James A. (h'log givc's an account of tlu^ in\'(‘rfi‘- 
f)raf(N from tlu^ botfoin, and (he stomach <*oH(<ai(s.^ 
of cerfaan (isfi caught (“ EvcaichraJca' fra, hanluM'iie 
ved Spitshergiai indsamh'.t aiV Tank og ^Irnhaucr 
Hansen somrene 1925 og 1926. kiskiaiacrnig og 
hiuidfauna.” By Januis A. (hii'g. Ikagiais IMnseum 
Aarhok, 1926, NaturvidiaiskalR^ig I'aiivki^ Nr 5). 
Bi’isides a ft'w smalka' (islu'S tilu^ stonuich conl.iads of 
(hfdus callarKts^ U. (leglvjhius, a.n(l (L sanhf w<‘re 
investigated, a long list (>1* inviuichratns limng gi\cn 
for tlui two firs!/ inoniioned, including ma,ny molluscs, 
Crustacea, oi'liimKhn’ins, and amu^Kls, A pliolfOgra.ph 
shows fiu^ conlimt'S ol tho stonauii of a spiH'imen ol 
Cauliis acglejlnus, 75 cm long. Uus food wiagluMl 
675 grains and melndod 6 living A/y/o truneafa (41- 
52 mm. long) and 4 dea,<{ (49-51) mm. long). lu 
addition to iJieso wore several otlior molluscs, Ikihums 
shells, worms, e(‘.hmodorms, and misc(41anoa. On (he 
whole, the mollus<*s, <inistacc‘.n.nK, worms, and e(*hino- 
derm.s s(^om to ho oaf.im indiseriminaf/oly by hotJi (‘od 
and ha:ddo(‘k. Tho crab Hyas aranvns is common. 
There were several with eggs, and it was found in 
numbers inside tho cod. Ilyas coarcthus, so far* only 
recorded once before from SpiliKheuKen, also oc.curriMl. 
Pandalus borealis was iilentiful, iHMunng eggs ^ in 
August, TIh^ bottom fauna of these rc^gioiw consists 
of roprosontativi^H of lunuiy all th(^ Jargi^ groups, 
including among tiie molhistm, four spiMaes of Ni^p- 
timim, tho wiiole forming a gooil feiMling ground foi* 
t-ho fishiiH. 

Fishing Gear ok Fngeanu and W'aees. A 
revised edition of Mr. hk M. Davis’s (v\<u4hai(< at‘.coimt 
of tlio flshmg gear of Enghuid and Whi.li^s has reemdiy 
appeared. (Min, Agra;. an<l hish., Uisln hives/,, 
Bor. 2, Boa Fish,, vol. 9, No. 6, 1927. London : ILM. 
Btationery Oflksm C)s. 6d.) B(wei*al adilitions hav(» 
been made, imkuding a (losiu'iption of (.ho Dmush 
plaice seine, or snurremad, and of such mor<‘ nusait 
forms of trawling appliances as the Vignemn-I)aiil 
trawl, tho Kowton ‘ strciam UmU tuuvl, and tla^ 
French exlenseur, which ({onsists of a bun,cant oil or 
board to which is attached a heavy wmglit-. 14ie 
important oxxiorimental w'ork ({arrieil out by d’a-ylor 
and Wells m Ainiaica and followinl up by Atkins in 
Groat Britain, on tho ust^ of copixn* ok^aU^ as a net 
X)reservaUvo, is also doscrihod. An tmlarged biblio¬ 
graphy, conveniently classitkMl, includi's nJercmecH 
to accounts of foreign fishing gear and to a. nurnbm’ of 
tho more interesting historical iroat/isiw. illuHt.ra- 
tions apxioar to bo identical with ihose of the lir*st 
edition, but their now arraugomont as text flguros 
inserted in apxoropriaio positions has adiled consider¬ 
ably to their usefulness. 

Mutations in HAxmoiD Datura.— The haploid 
Datura which was obtained by treatTuent with (jold 
at the time of embryo-sac dovolofiment has hiihr^ b<H)n 
propagated by cuttings, and a cemplihely homo¬ 
zygous Fi_ has boon obtained by self-x>ollination, ns a 
few good pollen grains and eggs colls wit4i, iwRdve 
ehromoHonaeB aro produced. Mewsi's* BlakeskR^, 
Morrison, and Avery {Jour, of JJeredUy,voh 1H> No. 5) 



September 10, 1927] 


NATURE 


383 


have studied the offspring of such plants and have 
obtained in the second generation a mutant m which 
the cotyledons have the peculiarity of being closely 
curled. The life cycle is otherwise normal. By 
crosses with trisomic (2n + 1) forms, it is found that 
this gene mutation is in the same clii'omosome which 
produces the ‘ Poinsettia ’ type when present in 
triplicate. This chromosome also contains the factors 
for purple or white flower. There is therefore linkage 
between curled cotyledons and white flower, and the 
amount of crossing over between them is found to be 
about 12 5 per cent. Another mutant of even greater 
interest, from descendants of the haploid, is called 
tricarpel,’ since the flowers have three or sometimes 
four carpels instead of the usual two. The other 
flower parts are correspondingly increased in number, 
the leaves are narrower, stems more slender and often 
triforked. The changes in the flower are really of 
generic value. The gene for this mutation is found 
to be in the chromosome which produces ‘ reduced ’ 
when present m triplicate The fact that these two 
mutations have appeared m the offspring of a neces¬ 
sarily homozygous haploid plant is emphasised as 
supporting the view that crossing is not necessary 
for the production of gene mutations Their fre¬ 
quency (2*31 per cent, if two other unstudied mutants 
are included) indicates that the homozygous condition 
does not hinder occurrences of mutations. 

Plant (Growth and Reaction Change in Cult ore 
Solutions —Dr. Tsung-Le-Loo lecords some interest¬ 
ing experiments on the change of reaction in neutral 
salt solutions in contact with the root systems of 
living plants (Japanese Journal of Botany, vol 3, 
No. 3, 1927). The phenomenon w^as thought by 
])revious workers (Czapok and Nathansohn) to be 
due to the excretion of acids or alkali by the roots 
The change m reaction is, liow^evcr, too great to be 
ascribed to loot excretion, and is now generally 
accounted for by the unbalanced absorption of 
amons and cations. In the }iresent series of experi¬ 
ments, ammonium salts of inorganic acids were used 
as the source of nitrogen, the experimental plants 
including Zea mais, Fagopyrimi esciilentum, and Oryza 
sativa. In contact with the roots of the culture 
plants the reaction of solutions contammg ammonium 
mti’ate, chloride, and sulphate respectively, became 
considerably acidic, the order of the change being 
from 1*3 to 1*8 of pH in two weeks. In the 
case of solutions containing sodium nitrate the 
reaction became more alkaline, the pH changing 
to a similar degree With ammomum monohydi'ogen 
phosphate and ammonium bicarbonate little change 
in reaction was noted. The increase in hydrogen ion 
concentration in solutioks containing ammonium salts 
generally produced poor growth of the culture plants 
with the exception of paddy rice and buckwheat, which 
are evidently tolerant of an acidic medium. The slow 
and slight change in the case of phosphate solutions 
promoted favourable growth. A combination of two 
salts such as ammonium chloride and bicarbonate 
used as a source of nitrogen instead of a single salt, 
gave better results, and the fluctuation in growth 
ran parallel to the change m the reaction noted. 

Sources of Underground Water, —Prof. J. W. 
Gregory, in a paper read to the recent summer meetmg 
of the Institution of Water Engineers at Glasgow, 
combats the common view that all underground 
water is derived from percolating ram. He affirms 
that the plutonic water set free in the cooling of the 
earth’s crust was sufficient to fill the oceans to thexr 
present level irrespective of meteoric water, and he 
sums up the position by saying that subterranean 
water comes from three sources—rainfall, which soaks 
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underground year by year, connate water, which is 
stored up m the beds at the time of their deposition, 
and plutonic vater, which rises from the interior of 
the earth, and appears at the surface for the first time. 
This threefold origin complicates the distribution of 
subterranean water. Meteoric water, including both 
eontemjDorary rainfall and connate water, is expected 
in permeable sedimentary rocks at depths not too 
great for the heat to debar the descent of water, or 
in which it IS securely imprisoned , and though-]oints, 
which may occur m rocks of any kind, may be used for 
storage, useful supplies of meteoric water are as a rule 
confined to sedimentary rocks or to vesicular igneous 
rocks Plutonic water, on the other hand, may have 
a more varied distribution, for during its ascent it may 
force its way into any overling rock which contains 
spaces available for water-storage. 

Fossil Insects —Paits 8 and 9 of Di. R. J 
Tillyard’s seiies of pajiers on the Kansas Peimian 
insects deal with the Copeognatha and Hemiptera 
(American Jour, Sci., 5, 11, 315, 381; 1926). The 
familiar forms of the Copeognatha are the wingless 
species known as ‘ book-hce ’ or ' eabinet-hce.’ The 
geological record of this order is veiy imperfect 
Hitherto the only fossil forms Iniown were found in 
the Ohgocene (Baltic amber and Tertiary opal), but 
morphological evidence indicates that the order is an 
ancient one, and this lias now been jiroved by the 
discovery of specimens, belonging to eight genera, m 
the Low’er Permian of Kansas. These early forms, as 
might be expected, differ in many respects from their 
Ohgocene and living descendants. The Hemiptera 
luitil recently w^ere not known before the Lias, but 
during the last few years it has been shown that they 
w'ore abundant in Australia in Triassic and Upiier 
Permian times. Dr. Tillyard has now recognised four 
specimens in the Lower Permian of Kansas, and 
considers that they were derived from the more 
primitive forms of the Copeognatha. In a paper on 
the Upper Permian Insects of New South Wales 
(Proc, Linn. Boc. N. S. Wales, 51, 205; 1926), Dr. 
Tillyard describes new forms belonging to the orders 
Mecoptera, Paramecoptera, and Neuroptera. The 
remains of the ease of a caddis larva from the Lower 
Eocene of Tennessee are described by Prof. E. W. 
Berry (Proc. U. S. Nat. Mas., 71, art.ll, 1926). 

Bituiviinous Sands of Alberta. —The Scientific 
and Industrial Research Council of Alberta has 
issued a report on the famous bituminous sands, by 
Messrs K. A. Clark and S. M. Blair, dealing mainly 
with the occurrence of these resources; two further 
reports are in course of preparation, one on the seiia- 
ration of bitumen from the sand, and the other on 
its utilisation. Although this report- is well put 
together and contains much detailed information 
and good illustrations, we are rather at a loss to know 
why it should have been necessary to duplicate to 
such an extent the almost exhaustive work of S. C. 
Ells of the Mines Branch of the Canadian Department 
of Mines It was only a year ago that an excellent 
memoir by that author appeared, though according 
to the present authors their work was planned to 
supplement that of the Mines Branch at Ottawa. 
The whole problem of these bituminous sands is that 
of their commercial utilisation ; as potential sources 
of bitumen for road-making a^d similar purposes, 
they are admittedly of great value, but until an 
elective and cheap method of separation is devised, 
they lose much of their economic attraction. It is 
gratif 3 ung to note, therefore, that the authors have 
given this phase of the subject their careful attention 
and that still further investigations in this direc¬ 
tion are in progress. They state that the hitherto 
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iiiefilcient method of hot-water separation has been I 
developed to give very satisfactory icsults, which, | 
in view of the cost of transporting the raw material, 
is important, since it means that the bitumen can 
be extracted at the source and dispatched -within 
and without the Province as a marketable product. 
Herein lies a solution to at least one ot the difficulties 
which have so far confronted commercial exploitation 
on a large scale , on the other hand, present industrial 
conditions may be unfavourable to extensive develo]i- 
ment, and any new stimulus, as Mr. Ells pointed out 
previously, may be somewhat artificial. 

Philippine C^al Kesottrces. —Tn The Philippine 
Journal of Science for May 1927 there is a succinct 
but clcaily drawn picture of coal niuiing lu iho 
Philipjnne Islands. It is pointed out. that coal 
deposits exist practically all over the Islands, luit 
that the deposits are small, patchy, and inogulai, tlio 
coal being either hgmtic or sub-hitununous Eight 
seams of coal are known, but only five aio being 
worked, the thickness of the latter ranging from 
30 cm. to about 4 m The author rocoids IS diffoicnt 
localities at which coal is worked, and there appear to 
be very many others, Nevertheless, the total tonnage 
of eoal is es-timated by him as only 21,200,000 tons, 
and the total production for the period 1842-1924 as 
412,280 tons ; only two localities have produced moio 
than 100,000 tons within that period The importa¬ 
tion of eoal during 1908-1924 has averaged close on 
500,000 tons per annum. At present the local pro¬ 
duction does not exceed 50,000 tons ])or annum, and 
the autlior looks upon 100,000 tons as the probable 
limit It is, therefore, clear enough that the coal 
production of the Philipjnne Islands can have only a 
local mtcrest. 

The Helium MoLEouiiio—The substance 
appears to be more stable than has boon sup(»oso(L It 
is siill only known from its spoctiauu, au<l cannot. f)o 
isolated, liut W. Weizol and (t Eiulitbaucr have 
succooded in sliowing that the inoioculo is capable of 
performing mtor-nuclear vibrations withoufc dissociat¬ 
ing. The measiiramonts described liy tbein in the 
Zeitsclmfi Jut Phijsih of Ang. 10 are an extension of 
the earlier work of Prof. W.’E. Curtis, but bad to lie 
made with powerful prism spectrometers, as the bands 
which have now been studied are very feeble Thirteen 
new bands have been classified, eleven being of an 
orthohelium type, and two of a parholium ty]io The 
plates have not been examined with a photometer, 
but it IS* certain that transitions in which there is no 
change m the motion of the component atoms along 
then* line of centres are much more frequent than 
transitions in winch tins occurs. 

Element 61 . —The isolation of the new rare earth 
element of atomic nmnber 61 is the subject of an 
article by Dr. Hopkins m the Journal of the Franklm 
Institute for July. The circumstances which resulted 
in the discovery are related, and a further attempt is 
made to establish the priority of the American chemists 
and their right to name the element illinium. The 
presence of a new element was suspected ciunng the 
course of some work on the red and infra-red regions 
of the spectra of neodymium and samarium which 
was carried ^ out by the XTnited States Bureau of 
Standards with the eo-operation of the University of 
Illinois. This was due to the presence of 130 faint 
lines of unknown origin common to both spectra. 
The Bureau of Standards published these results in 
January 1922, whereas Prof. Holla, who claims priority 
for himself and insists that the element must bo called 
florentium, only began his work about that time. 
However, neither Hopkins nor Holla published definite 
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])roof of the isolation of the element until last >('ar. 

A iisolul bibliography is to be lounil at. the eial oi the; 

jiapor. 

DjSPOSVL op LkHIOU IhMnaJlONTS PKOIM ( IaS-W'OIUvS 
—Tlie (las Ellliionis Resi^ardi Cbnunittee, appomied 
by the Institution of (las Engineia's in 4nn(‘ 1926, luis 
rceontly issued its first leport. Tiio pui’poso ot ihe^ 
Committee was t-o invostigato i.ho nH'thods whieh^ 
might be adopted for minimising tho produci.ioii of 
gas liquor eftiuauts or foi rendering .such {6‘lliHaits 
suitable for running into town sowia's oi into livers 
and stroains The rejiort eont.ains a ineinora/iKhun 
on the disposal oi lapior effiuent.s from gas-wo!*ks, 
which forms a summaiy of (‘xist ing knowknlgo of thi' 
problem and the contributions which liav(* so far 
been made towards its solution A list, of import.ani' 
reioronces is appeiulcHl. A number of (^,xf)ei muaits of 
]iroliminar;\^eharaetor have boon carried out, and ashort. 
summary of tlu^ U'sults is given, dlio disposal of 
effiiienis -wIiK'h ri'sult from the [irodui'.tion of ammonia, 
compounds is c>no of tho most (hflicuU. ])arts of the 
whole problem. Tho (‘onstituonl-s of tho spent lupior 
include many wiiicb absorb oxygim and would unduly 
retard solf-puriticat.ion if admitted t.o streams and^ 
increase the difficulties of sewage ])unfi(*at.ion if 
admitted to sewers m suliiiaontJy largo qiiantities. At. 
tlie present time, however, t.lio only satisfactory 
method of disposal a])poars to bo tlio adnnxturi^ of 
the spent gas htiuor witli sowagiL It is luna^ssary to 
provide means for adjusting tho mte of admission in 
order to avoid largo changes m tho composit ion of t.la^ 
mixed sewage. In tho meantime investigations an^ 
in ])rogross with tlio view of reducing tlio volume and 
improving the oompositiou of spent ga.s Inpior rt'sulting 
from gas-works praciic(L 

Stresses in Larcu^i TuRuu-dENPRATORs.- si7.o 

of tlio turbines uscmI by (4oetnoa.l (UiginiHU’s to drive- 
their gon(a‘at(>rs is steadily nHU’eaising. In (hvsigning 
largo turho-gonora.t()rs whidi run at. 3099 riw'olulmns 
per nunuto, it is nc(U)Nsa,ry to cahsdat.i^ t.lii^ enormou.s 
(jontrifugal forces a.ud th<' resulting st.rams to which 
tho rotating parts are subjecUul. During riH-eid. <'ars, 
duo to then* high spinnls, t.h(u*(^ Iiavi^ Ikmui a few 
explosions of t.lui rota.ting parts whi<ih ha.v'o caused 
considerable damage Tho (jucstion of safely tluu’e- 
fore IS one of tho chief consid(n‘a.tions. hi tJi<^ .Inly 
and August bulletins of the Oorlikon (fo. of Zurich, 
an interesting description is giviai of th(^ (n*<‘ca.ut.ions 
which are taken and tho tivsts which a.re mad(^ to 
ensure safety. A vmry largo factor of salet.y is allowed 
for ill tho (iesign. Instoad of having only an ovau*- 
speod tost in an explosion firoof cfiamber, t.lie Company 
subjects tho complotod machine to a. smacks yf tests. 
For example, a 3000 r,]).m. rotor is lirst run at 2500 
np m. A spGcaal gauge then nH^a-sunw, with an ahnost. 
incredible accuracy, after the hanporaturos ba.ve 
equalised, whether there has bomi any pernm.nent 
expansion. Tests arc then made at 2900, 3200, :M00* 
and 3750 r.p.m., mixisuroinonts being nia.d<^ att.ia' oacdi 
test. If permanent expansion exccHiding the per¬ 
missible limits occurs, tho rotor is ritpH'ted. Ma.uy 
further tests are made before tlie rotor is rega.rded as 
safe. The question of tho stresses during an a.c(ddontal 
‘short-circuit’ of tho generator has also to bo (*.on- 
siderod. A 30,000 kilowatt turbo-generator rocjuires 
about 1000 cubic feet of air per second for cooling 
purposes. Ordinary air contains about H milligrams 
of dust per cubic yard. Hence even when good air 
filters are used, largo quantities of dust colltKtt m blind 
corners and tho fans g(jt clogged. To prewemt tins t he 
closed circuit method is adopted in the Oorlikon 
machines. The same air continually flows t.hrouglv 
I the generators, the ducts forming a closed circuit. 
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An International Congress of Soil Science. 


FNTERNATIONxVL meetings of scientific workers on 
soils have been held at mteivals since 1909, when a 
small group met at Budapest, Eventually the Inter¬ 
national Society of Soil Science was formally consti¬ 
tuted at Rome in May 1924 The new body held its 
first triennial Congress at Washington, DC, on 
June 13-22, 1927, under the presidency of Dr. J. G 
Lipman, of Rutgers Universit 3 % New Jersey* About 
four hundred delegates were piesent Veiy extensive 
preioaiations were made the Ameiican Organising 
Committee on which Dr. Shutt, Dominion chemist, 
and other Canadian re]3 resent at ives seived Dr 
Seluemer and Dr McCall, of the United States 
Buieau of Soils, uere chairman and secretary respect- 
i\ e\v of the executive committee Thanks to the 
effoits of Di Lipiuan, no less than 75,000 dollars was 
obtained in donations from various sources towards 
the cost ot the Congiess, and tlie subsequent tour of 
North America Some thirt^^ nations accepted the 
invitation of the United States Government to send 
official delegates The largest unit—more than twentv 
delegates—came from Soviet Russia , Germanj" sent 
ten, and Great Britain seven Most of the countiics 
within the British Empire were also lepiesented. 

President Coohdge honoured the Congress hy 
attending the fiist session and dehveiing the opening 
address, in which he paid a tribute to European work 
on soils, and briefly traced the development of Federal 
expendituie on agricultural research from the modest 
initial grant of 1000 dollais in 1839 to the present day 

For convenience m administration the Society is 
organised in national sections, but for its scientific 
activities IS divided into the following Commissions, 
or Sections : 

(1) Physics 
C hemistry 

(TjTTholog}’’ and biochemistiy. 

(4) Fertility. 

(5) Classification, nomeneJature, and mapping of 

soils 

(6) Rural engineering and drainage. ^ | 

These sections met both separately and jointly. Their 
work was much facilitated, iii'st b}^ the issue, on the 
opening day, of full abstracts in English, French, and 
German of all papers presented; and secondly, by the 
arrangement wherebj^ the sections met independentl^^" 
at least once in the interval between the tnemiial 
conferences of the Society. Thus the Physics Com¬ 
mission met at Rothamsted in October 1926 to discuss 
the results of co-operative work on different methods 
of mechanical anal^^sis of soil, airanged at the Rome 
meeting in 1924, and the Chemistry Section met at 
Groningen, Holland, in April 1926, to discuss soil 
acidity and methods of measurement. Difficult and 
doubtful points had therefore been fully exanuned 
before the Washington meeting, and one of the 
important tasks—securing uniformity in routine 
methods of analysis in tiie different coimtnes—^was 
apprecialily 1 ight ened. 

From the general body of papers presented a few 
mam subjects may be selected for brief comment. 
Various forms of apparatus for mechanical analysis 
of soil continue to claim much attention, especially 
those types ^neldmg data less affected the serious 
errors, first noted by Coutts and Crowther at Rotham¬ 
sted, that are inlierent in the method of continuous 
weighing of the sediment Further, a clearer dis¬ 
tinction IS now being drawn between this form of 
mechanical analysis, that aims at giving a particle 
size distribution curve for the soil, of use m research 
wx)rk, and the more usual tyjie of routine anatysis, 
dnidos tiio soil into a few groups of particles. 
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emplo^^ed m the qualitative association of niechamcal 
composition of soils with their field behaviour The 
cjuestion whether this relationship can be made more 
definite supplementing the mechanical analysis 
figures with other ph^^sical determinations, -was 
examined from several viewpoints and was considered 
sufficient^ interesting to be selected for the next 
co-operative investigation of the Physics Section. 

The Ghemistiy Section was largelj^ eoncei’iied with 
soil acidity and base exchange phenomena, and the 
new^er phj'^sical-chemical methods ot investigating the 
absorbing complex Prof Wiegner, of Zuncli, made 
a notable contribution to this subject. Pi of Brad- 
field, of ^Missouri, discussed the use of electro-dial^^sis 
in pln^sico-chemical investigations ot soils, a method 
that promises to be of great assistance in research 
woik 

The Soil Biology and Biochemistry meetings were 
exceptionally well organised in a series of symposia, 
which included (a) direct and cultural methods of soil 
microbiology : Winogradsltys direct counting method 
received much attention in tins section ; (6) the soil 
population ; (c) nitrogen fixation in the soil: in the 
course of the prominent contribution made b}’ Japan¬ 
ese workers to this section, the new technique of 
serum-reaction for the classification of Azotobacter 
was discussed by Prof. Ago and Prof, Yoshida ; (d) 
transformation of organic matter in the soil: this 
section wsis perhaps of the most general interest, 
particularty the question whether organic matter 
originates from hgmn or cellulose, which was discussed 
by Dr. Waksman of New’ Jerse^q and Mr. H. J, Page 
of Rothamsted 

In the Soil Fertility Section, additional examples 
of exceptional and abnormal soils were recorded, and 
the well-known work of the California Station on the 
growth of x^lants in cultui’© solution and soil solutions 
was fui-ther develoxied. 

The discussion on classification, nomenclature, and 
maxiping of soils aroused great interest, ©specially in 
view of til© presence of Prof, K. Ghnka, of Leningrad, 
the acknowledged leader in this field. The outstaniling 
contribution to soil science in recent years is undoubt¬ 
edly that of the Russian workers in recognising tiie 
predominant influence of climatic environment on soil 
formation, and the demonstration of the diflerent types 
of soil by means of soil profile examinations Up to 
the time of the Rome meeting, these studies had been 
confined largely to eastern Europe, but the papers 
presented at Washington were evidence of the advances 
that have been mad© in nearly every country in the 
past three years The siih-committees dealing wufch 
the soil maj) of Europe and of the Americas -were able 
to report considerable progress. 

Irrigation, drainage, and soil erosion problems 
occupied much of the attention of the sixth section, 
but time was reserved for a meeting with the Physics 
Section to discuss x^hysieal properties of soil and 
methods of measurement, including the dynamometer 
measurements of soil resistance made m tho course of 
the Rothamsted work on the physics of soil cultivation, 
that have disclosed an unexpected degree of hetero¬ 
geneity in apparently uniform soil. 

Diuang the Congress a number of addresses w^ere 
given at general meetings by prominent representa¬ 
tives. Dr. Woods dealt with the origin and objects 
of the United States Bureau of Soils, and Dr. Baker 
wnth the trend of land utilisation in the United States ; 
the present status of soil biology was discussed by Sir 
John Russell, Prof Lemmerman of Berlin, and Prof. 
’Sigmond of Budapest, dealt respectively with soil 
acidity deterumialion, and the ebemical character- 
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istics of soil teaching. The Russian delegates gav(^ an 
account ot soil work in their country in two sessions 
specially I’eserved for this ]impose Tins arrangement 
was much appreciated by the Congress, as it gave an 
opportunity tor members to hoar something ot the 
extensive Russian work on soil science t-hat, owing to 
its publication in Russian journals, lias not hitherto 
been general! known 

The American committee also staged a very success- 
fill exhibition, in charge of Dr. Weir and Mr Goli, of 
the United States Department of Agriculture, arranges i 
in the following divisions 

(a) Representative soil tyjios of the woild, showing 

chaiacteristic soil profiles (in monoliths) 

(b) Soil maps 

(a) Methods and apparatus for physical and 

chemical woik on soils. 

(d) Soil fauna and llora, togotlior u ith biochomicai 

and biological appaiatus 

(e) A complete colk*chon of United States soil 

science iiteiature. 

Tlie exhibition was by far the most comphd-o one 
yet brought together, and its intei’est. was enhanced by 
the inclusion of much of the apparatus ami material 
discussed at tlie meetings of the Congress. It is the 
intention of the Committee to retain the monoliths of 
representative soil types as the basis of a permanent 
collection of the soils of the world. 

At the eonehision of the Congress, ilie delegates 
joined a special train for a thirty-days’ tour of the most 
important agricultural regions and soil bolts oi North 
America. Foreign delegates wore the guests of t-iio 
American Organising Committee during this tour. 
The louto selected ran through the cotton holt, across 
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the southern portion of the kraiiK^ iiiui the (h'l'ai- 
Plain to th(‘ irrig<ded a-iea m Utah, and tlaojce acioss 
the d('sert to the irrigated region m Noutli Cahfoinia. 
The return journey wa.s made ttirough Caliioiimi, 
Oregon, and Washington in Vancouv(M\ <md tiumce l)\ 
thoUanadian Nationat Uailwa,y through ^AHoo'ta <ind 
Saskatchewan to Wmmpeg The t.oin- Itien ri^aoitercMl 
the United States, tra.versmg Ihe north and loistmoi 
sections of the Praino before jct.urnmg Irom (bicauo 
to Washington, via Indiana, Olno, and Wnst Virginia. 
Many stops w^erc made cn loulc tor ttu^ inspindion oi 
profiles typical ot the local soils This portion oi Itie 
jirogramme wu.s arranged by Dr. Maibut, Chief of ftie 
United States Noil Survey, and lus oxplamitions of 
the various toatures in which some, ot Pie Anun'ieaiU 
soil t -3 pes differed from the Duiopeaa soils on which 
chmal'ic elassiticaf ion wa,s initialiy liased wiu’o oi 
extrena' valium to Dnropiam Avorkius. IWieirsions wei’e 
arranged at numerous point,s to see (mpenmenta-l 
stations, the local agriculture and ohjiHit-s of gcaierai 
Jilt<U‘(\st,. 

A striking haitiu'e of th(\so numerous t-nps was 
the gimerosity of organisations such as (*fuimlxu’s oi 
comnioico, thaf arranged mot,ora9U’s tor tianspoifa, 
tion, and provided me<ils for the w'hoi(‘ party It, was 
evident, not, only fiom tbo sptieibes of ws^h'ome af 
local centres, but, also from informal l.alks with fa.rnKS’s 
and others, that, the grcvit/ivsi, int,orisst, was shown m t,ho 
aim and objects of the Society ; the Imlk of t,his ca,n 
ho directly traced to the general approciafion of Iht' 
woi‘k of the Umierl States Rodoral and Sta.t(^ agri¬ 
cultural serviecss, and the conseijuent recognition bv 
both the rural and urban popuiafion of tla^ funda¬ 
mental importaiK'o to the countrv' of a, vigorous 
agi'Kailtural life, ' Ih A. KrmN 


A New Journal of Forestry. 


UOMD articles of eousid(‘ra,bie import,an(‘e and 

inton^st aiipi^ur m th<‘ lirst numlxa* of t-la^ iimv 
journal, /Ums'fn/.** 'The number opens wit-h au a,rt,icl(‘ 
on ‘"Jh'itisli Forestry,” by J\'lr 11. L Itobinson, a, 
Forestry Chrnnussioner Much of this has a-ppeaix'd 
m the last rejxirt of the Fore-stry Commission, wdiich 
has boon alreatiy discussed in Nature. It, is uUher 
of the nature of propaganda for tlie public than a 
technical treatise, foi' all British fortvsters will ho 
acquainted with the position the writer dejnets. Mr. 
H, M. Steven, the editor, follows wuth a lengthy paper 
on the “ Silviculture of Conitors in Groat fh-itain.” 
Tins, and a companion article on the Silviculture 
of Hardwmods in Grea-t Britain,” by Mr. W. 11. 
Guiilebaud, are of high intrinsic value, Tn these 
papers the past history of the principal tree species 
of Great Britain to the present day are traced, the 
methods by which they have been grown, and the ills 
which have so generally resulted in latter times from 
these methods. The historical data which Mr Steven 
gives on the subject of the Scoi,s pine and the Furopoan 
larch, amongst other species, and Mr. Guillobaud’s 
remarks on the oak and beech high forest, aro well 
worthy of careful attention. If a word of caution is 
required, it may be confined to a necessary recogni¬ 
tion that research and experiments based solely on 
the work of the past ten years should not be awarded, 
in the ease of forestry, too great a prominence; for 
definite data will only be attamable at the end of a 
rotation, and in some cases possibly not even then. 

The succeeding two articles on the Utilisation of 
Boft Woods in Great Britain,” by Mr. John T. Smitli, 
chiefly dealing with Scotland, and the Marketing 

‘ I Wmstry The Journal of the Society of I’orcBters of Urcat, UiiUm, 
yol 1, Ho. 1 (1927), 7s. 6<f 
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of British Ilardwoodh,” by Mr. J. 11. Nmvuham 
(Acoru), <l(‘al w^ith I he comm(*rciaJ aspi'cts of tores.tr^ , 
is liG-h^ U(wv m I,he arlicliv-i, bid. tfie <,uvitmeut 
ol tliiMi snh)eels by Mk^ VM'iters is iioi, willioiit iutm'iNsj, 
1,0 l-he professional ror(‘st,er, and some of tlu^ prohhsns 
pomi,(Ml out wol! iH'od and ar‘o reeeivdng (‘andhl 
att-entiom Nor do th(^ r(Mn(‘di(3^ all fall within (iu^ 
scope of Iht' forester. B ihi^ landowms' of the luture 
wnsht‘s i.o risihsi^ a,ny return from i,he porl.ion of his 
estates maintained undis* woodlands, he will hav<^ to 
adopt V(sy ddTei’ent and (ira,st,ie, met-hods. The 
surest, and the best, will b(' to unit,a,to somi^ of his 
lirother jii’oprudiors of laud m Kran(!(^ and lea.ru how 
to manage his woods on sylvicult-nraJ lines Imnsi'lf. 
Unless the laud tisiure systwns of Gi'eaf, Brit,am 
undergo a radical (*hange, tho I'ountry will not bi^ 
able tio dopimd, or afford t.o di^piuid,'sohdy on t.he 
efforts of the Forestry Clommission for its t-imhm‘ 
roipiiremoutis, fn no country in IGirope a,r(' t.he 
fouNst.s m sole Si.ato ownis'ship In tdie vimv of some 
oxpert.s tho en(‘ourn.gemeut. of f.he privat-c^ owiim* t.o 
introduce a correct adnhmst.rat.ion int.o his woodlands 
should form one of tho chief ohjotd.s of t.he Com¬ 
mission. 

Major F. M. Ohphaiit deals with tlu^ imuiguration 
of the ^new “Forest Products Heseareh in Grea.t 
Britain,” and describes the various soi'tions of tlu^ 
work to bo undertaken; whilst Mr VV. Dalhmore 
considers, in the lighter vein, the lesthetie side of 
afforestation, voicing opinions whiidi have rec(av(‘d 
attention in tho press on the subject/ of the ugly 
uniformity of “ huge blocks of pines . . , tlm t,m(!s 
Spaced with mathematical accuracy and onlv relieved 
by other blocks of another kind of dismal imintcwest- 
ing tree.” The writer’s suggestions merit/ consi<ha*a- 
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tion, especially the hope that all England’s hedgeiow 
trees and clmnps and so foith are not doomed to 
disappear. 

Omitting several other technical articles, reference 
may be made to four ])apers from a foreign source. 
These are: “A General Review of Post-War Forestry 
in Central Emope,” by Dr. Ing. Franz Heske ; Some 
Recent Forest Research in Norway,” by Eiiing Eide ; 
“ Recent Forest Literature m Denmark,” by Carl 
Mar Mpller; and ” Forest Research in Finland,” by 
Laun Ilvessalo. Sxoace will not permit a considera¬ 
tion of these jiapers, but the first calls for a brief 
remark. “ The War and its consequences,” says 
Dr. Fianz Heske, have changed Central Euiope 
in man 3 " imxiortant points Forestry being a well- 
ileveloped and most essential part of the economic 
life in the respective countries, naturally could not 
escape the great transformations which have taken 
place ” The wiiter deals with the changed conditions 
m Germany and the old Austrian monarchy. Im¬ 
mediately after the War, it aj)peared that forest 
policy and political conditions were the two items 
which required the most uigont revision Later on, 
however, says the writer, the pioblems of reform in 
sylviculture and management came more and more 
to the front, and the question of increasing the x^ro- 
ductivity of lorestiy became dominant He contends 
that these two directions of evolution can bo clearly 
distinguished in the German countries , whereas m 
others, e g Czecho-Slovakia, xiolitical reforms have so 
far remained the chief interest. In this extremely 
interesting paper the author depicts the pre-War 
conditions of his subject and then deals with the post¬ 
war ones, as at xDresent envisaged. The article is not, 
liowover, complete It is To be continued ” Since at 
present the journal is onlv to once a year, it is 

a ]nty that the whole could not have been included, 

_RcvKnvs of some seven liooks are dealt with This 

nTTKo'^iveakest section of the journal. A far larger 
series of important forest publications could have 
found a place vithin the sjiace allotted if some of the 
reviews uichuied had lieen drastically cut clown If 
the high efficiency with which Forc/^tri/ has been started 
can be maintained, all foresters ni Great Britain should 
welcome and value such a xirofessional journal. 


The Danish Lobster Fishery. 

. ERIK M. POITLSEN has published an in¬ 
teresting survey of the Danish lobster fishery 
compared with that of Norway, Sweden, and other 
countries (“ Om Hummereii og Hunnneihskenet i de 
Danske Farvande ” Sknjter udgi vne af Komm issionen 
fo? Danmarks Fiskeri —og Havundersogelser No. 10 
Copenhagen, 1927). Lobsters in the Danish seas are 
foimd along the coast from a dejhh of a few metres 
to about 40 metres, on a stony or gravelly bottom 
They are commonest on a stony bottom such as is 
found in the Northern Kattegat and Jammerbugton. 
Below a depth of aliout 40 metres they rarely occur, 
being replaced in the deejier Avaters dowm to about 300 
metres by the Norway lobster {Nephrops norvegicus). 
The scarcity of newly hatched young in the upper 
water layers is remarkable, the author attributing this 
fact to the probable natural habitat being near the 
bottom even in the free-swiinmmg stages, and after the 
third moult it apparently lives actually on the bottom. 

Lobsters from the Danish Skaggerak coast are not 
merely larger than those from the Kattegat, but they 
are also distinctly larger than those from the Nor¬ 
wegian and Swedish Skaggerak coast as well as from 
the” south-west coast of Norway. The reason for this 
^ attributed to the difference of salinity and tem- 
^ratiirc, a high salinity and high temperature being 
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agreeable to the lobster, a low salinity setting a limit 
to its distribution 

Maikmg experiments by the method used by 
Ajipelhof'm Noiway and Tiyboin in Sweden were 
undeitaken, small triangular pieces being cut away 
fiom the edge of the telson and tail fin which were 
easily recognisable. In this way even if the skin be 
cast the cuts are still visible Out of one lot of 200 
lobsters set free, only one made a long journey, nearly 
ten sea-miies ; the others only went about one to 
three sea-miles. In a different lot a few journeyed 
ten to fifteen sea-iniles. They are inclined to pass 
the smnmer in shallow water and the winter in deex^er 
water, and this ax^xilies not only to the breeding females 
but also to others of a certain size which seem to 
need different conditions in the summer The abun¬ 
dance of food 111 the shallower waters near the coast 
seems obviously an advantage for the newly hatched 
young The author does not mention tlie hatching 
and rearing experiments made at Port Erin, Isle of 
Man, which x^iove conclusively that the newly hatched 
lobsters, and also those in the first few stages, feed 
on small x^lanktonic organisms, esx^ecially cojiex^odh. 

Interesting notes are given on the methods of catch¬ 
ing lobsters, traxos being chiefly used, the bait being fiat 
fishes (plaice and dabs), small haddock, and fishmg-frogs. 


University and Educational Intelligence. 

Oxford —The new Rockefeller School of Bio¬ 
chemistry will be oxiened by the Lord Cliancellor, 
Viscount Cave, on Fi'iday, Oct. 21, at 3 30 pm. 


The City and Guilds of London Institute has 
received from the Corx)oration and City coin]ianies 
since its foundation forty-seven years ago contributions 
amounting to £1,156,094. Its rex:>ort for the year 
1926 deals with the affairs of the City and Gnilds 
(Engineering) College, the Finsbury Teclinical College 
(finally closed m July 1926), the South Loudon 
Technical Art School and the Dejiartment of Tech¬ 
nology. The first - menUoned college was m 1907 
merged in the Imx:)erial College of Science and Tech¬ 
nology, but the Institute eontmues to contiibuto to 
the cost of its maintenance. Of the two thousand 
degrees m pngineermg awarded hy the Umverbity ol 
London since 1903, neaily half liavo been won by 
students of this College. In 1926, for the first time, 
the degree was awarded on the College examinations, 
and the results show, says the Dean, that there is 
very little difference between the standards under the 
new and the old system, and he concludes that what¬ 
ever system of examination be apxilied to young men, 
Xiroviiied they are x^roxieiiy trained, the result is sub¬ 
stantially the same ” The Dejiartnieiit of Technology 
examined 13,985 candidates for its ceitifieates, in¬ 
cluding 1788 at x>laces outside the British Isles. The 
rexiort suggests a doubt as to whether the movement 
111 favour of demanding a more definite knowlodgo of 
elementary science (especially x^hysies and chemistry) 
as forming the ground work of the mam technical 
subject, has not been jiressed too far. 

That the teacher should never cease to be a student 
IS, perliaps, a platitude. In few however, 

are there such ox^portunities for the teacher-student 
as are available in London. Lectures and classes 
for teachers, sx:>ecially arranged by the London 
Coimty Comicil, make it easy not only to follow up 
sx3eciai subjects, but also to obtain a view of the 
wider background which gives significance to those 
subjects. Facilities are provided at fees which aver¬ 
age less than Is. x>©r lecture for any one engaged in 
teaching in London, Kent, or Middlesex (otlier 
teachers are admittecl at fees 50 per cent, higher), 
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and are de^is^ned to brm" London teacdierr^ into touch 
with the latkt develo|jments m educational methods 
ami to enable them to hear lea<bn^ aiithoiities on 
current questions of importance The recenily 
}iublished Handbook to tlie Lectures for 1927-28 
contains details oi ariangements made to cover a 
vast number ot subjects In the science section a.ie 
courses of lectures and lecture demonstrations on the 
application of physics to eveiyday life , light, witli 
special reference to aitifi-cial light and its measuie- 
ment; the Science Museum (intended to give a fuller 
acquaintance with the contents of certain of the 
]\Iuseum’s engineering collections) , science for 
elementary schools and foi giils’ scliools , natuie 
study, with special lelerence to the open sjiaccs m 
and near London; natuie study in intants^ scliools 
By the courtesy ol ceitain scientific societies, jiiovision 
is'also made for the disposal by the L 0 C. ot a nuinlxM* 
of tickets of admission to their ordinary meetings 
Domestic and health subjects include a smglo locturn 
on sunlight and health, and ten lectuies on diotaues 
m relation to health The geograjifiy scc(-ion in¬ 
cludes a course dealing with tiie mlation between 
geography and agriculture. Experimental jisychology 
and its bearing on education is to occupy five lectures 
Particularly important is a course on modem thought 
and education, the purpose of which will bo to con¬ 
sider the background of instructive ideas winch 
controls the activities of this generation and is 
expressed in the contemporary attitude towards 
education. In most cases the Handbook gives, in 
connexion with the courses, lists of books recom¬ 
mended for study. 

Educational Boards and Foundations m the 
United States are described in Bulletin, 1927, No 10 
of the Buieau of Education. The Deuoral Eilucation 
Board has, since its foundation m 1902, a]>pro])ria,te(l 
137 million dollars for tlio jiromotion of education m 
the United States. For the year 1925-20 appropria¬ 
tions amounted to 15 million dollars, hall Irom 
])rmcipal and half from iii(*oiuo Tlie RockelelUu’ 
Foundation sjicnt 9 million dollars on health {>roj(‘ets 
and medical education, including expendiiuro tbrougli 
its International FLealtli Board and China MedK*al 
Board. The Laura Spelman Rockefeller Memorial 
appropriated foi‘ odncatioiial, charitable, and s(‘uaitilic* 
purposes neaily 8 million dollars, including nearly 
one million doilars for the promotion ol* child study 
and parental education. The Carnogio Coiporaf-ion 
of New York made grants amounting to 6 million 
dollars, of which more than million clollars wont to 
library service, 600,000 dollars to activities in the line 
arts, and 300,000 dollars to the newly formed move- | 
ment for adult education. The Carnegie Foimdation 
for the Advancement of Teachmg disposed of an 
income of IJ million dollars, devoted mainly to retiring 
allowances and pensions. Other important founda¬ 
tions described are the John F. Slater IHuid for teacher 
traimiig and other schools in the Southern States ; 
the Jeanes Fimd for the improvement of negro rural 
schools ; the Phelps-Stokes Fund for improving New 
York slums and the education of negroes, Indians, and 
needy whites; the American Field Service Fellowships 
for French Universities ; the Belgian Fondation Uni- 
versitaire; the Julius Rosenwald Fund for charitable, 
scientific, educational, and rehgious purposes ; the 
Baron de Hirsch Fund for aiding Jewish immigrants ; 
the Kahn Foundation for foreign travel of teachers; 
the Coirmionwqalth Fund for child welfare, rural 
hospitals, and education; and the Engineering 
Economics. Foundation. The Commonwealth Fund 
maintains 23 fellowships, amounting to 126,000 
dollars, for graduates of Biitish universities for two 
years’ study in American universities. Three are 
earmarked for British overseas dominions students. 
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Cajendar of Discovery and Invention. 

September ii, 1822 -C\>pcr!iicus usscm-IimI daily 
rotation ot tlic (‘arth on its a.Kis, and shovvi'd lba,t it 
accounted for appauait dninai! riu^olnhon ol lia^ 
stars He also showed Hiat most/ oi (la^ luiown 
motions ol the [)!auets eould bc'. (‘vplamcMl by a.ssuming 
them to revuilve round iho sun, with thi' cNuth as otie 
ol them The teaching of the (bpernaaui HaMiry was 
toiluddeii by the Cliurcb m 1615 On Si'pt' ! I, l<S22, 
tlio Pope lepealcd this dccreia and pca'mitl.cMl the 
Co[)ernicaii views to 1)0 taught - uc^arly Uu'i'u fiundrcHl 
years after they were tirst jiublislied 

September 12 , 1891 . A sclierne for th<^ eicHdrieal 
transmission ol power on the t hrec'-phase syst(an from 
Lautfen to Krankhirt aM in (b^nnany was pri^pai‘(Hl 
by Michael \on Dohvo-DobrowoIsk\ ; tlu' systcMU was 
ereetcal and put into opc'ration on Sc'pl 12 , IS9I. 
The dist<inco c'overed w'as 175 kin , ihriM' C'oppt'r wires »• 
of 4 mm dianu'ter hcang us(m{ Th(' aHcM'iad.or \'o!iag<' 
was 55 , and tins was raistnl b> transfoim<‘rs i-o S500. 
The effieieuey ol transmission was 7 I p(‘r e(Mdi. 

September 13 , 1850 . -Affm’ \eai,s ol labour, tla^ 
engmoeis lovvert'd the last ol th(' tub(\s of Hu‘ BriLumia 
Bridge, over the Menai tStmds, i.o i(.s pia'uaiueul/ 
rest.ing-plaee on Si^pt^ 13, 1850. liridgi' lias two 

spans ot 460 tt , and t.wa) of 230 ft., at. 101 l(. a.bovc^ 
high water Tlu' official r(d.urn ol tlie c‘osl. wars 
£601,865. 

September 14 , 1899 The Tinhv,^' of ttiis dat.c^ reports 
that '■'■for some wereks past, experinunit.s of gnait* 
interest in wirelcvss telofihony, as dist.inguisla'd from 
Signor Marconi's wireless tiilegraphy, ha,vi^ b(‘en 
carried on by vSir William Piveev new (Carnarvon. 

Sir William has snccoedcMl, without, any int.ia’naMliaiy 
other than thc^ ('then', in transmitting (h<‘ sound of a. 
series of taps. . . . ddury wen' dislmcd.ly heard a.t 
reeiuving sta-tion by placing tlar timvly invcaTti'd 
(dhenavl tc'Ic'phonc' t.o t.h(^ (Mir. ... So fa.r, it. is Ht.?d.(‘d, 
the Ky.st.(an yu'lds inneh moi'<^ ra.pid nrsults tlian 
Marconi's, although t.lu^ sounds <u<' not. (pnb^ so 
dist.inet. as d(\sirabl(a'’ 

September 15 , 1830 , A numlx'r of r'out.(‘s lor a. 
raihvay Ixh.ween Livca’fiool and IManefu^st^'r !ia.d Ihhui 
proposc'd and sur\u\v(Hl IxO’oia^ a. final selama^ was 
autiiorisinl in 1826 , (JiMirgi^ Stiwaxison was t.lie 
engineia*, and tlu' line, wdiieh was 3! niil(\s in kmgth, 
was opened foi‘ publics iralfie on S('[>t, 15, 1830, In 
1845 it w^as amalgamated wdth i.lar (b‘a.nd J mud ion 
Railway, and m the following yciiv thi\s(^ Ixxnmu^ [>ari. 
of the London and North - Western system. Tlu». 
gauge was 4 ft. 8*5 lu., and tlie ruling gra-dient ! in StL 
There were 63 hridgirs on the Ina^ 

September 16 , 1911 .- -Edwa,rd Whyrnp(a' is most, 
popularly assoe-iatod with i.he tragic first, asixnit of t,fu^ 
Matterhorn in 1865. llo wais t.lu^ pionoca' elimbtu’ of 
many other peaks of the Alps, t.lxi Andiw, a.nd tlie 
Rockies. More than a suee(\ssful mounl.aincMa*, h(' 
wasakeon observer of g(H>l(>giea.iq)lHMiom(Mia., a.si.ud<nd. 
of glaciers, a first-rate coliiH'tor, and a. gixxl wood- 
engraver. Tie died suddenly at ('hanionix on S<‘pi.. !(>, 
1911. A plaque to lus moinory w^as unv<Mled at 
Zermatt in 1925. 

September 17 , 1607 .- Thomas Harnot.i first saw 
the comet of 1607 (Halley’s) irom Jlfracjombc^ on 
Sept. 17. He made observations upon it with a 
‘ cross-staff,’ giving the distances of the tuicdcnis froirW 
the various stars. Harriott had hc'on to Virginia as 
a surveyor with Sir Richard ({renville's cixpcxlitiou 
in 1585. Flo virtually ga,vo to a,lgobra it.s modcaai 
form, and applied the telescopic to ccdest.ial purposc^s 
almost simultaneously with (falilco. WdJi its heljp/ 
he studied the moon, ‘Mho new-found planets ahnut 
Jupiter,” and sunspots, (y 
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Societies and Academies. 

Pabis. 

Academy of Sciences, x4ug. 1.—^A. Lacroix * The 
composition and structure of the meteoric iron of i 
Tamentit. The oxidation of meteoric iron at a high 
temperature. xAnalyses gave iron 91 per cent., nickel 
8 per cent, cobalt 0 38 per cent, with some manganese, 
phosphorus, sulphur, carbon, and silicon The meteor¬ 
ite weighed 510 kilograms, and a piece was cut oS 
by means of the oxyaeetylene blowpipe. Analyses 
of the magnetic oxide produced showed it to be free 
from nickel, and the metal fragments taken from the 
scoria showed a concentration of the nickel. The 
bearing of this on the composition of meteorites con- 
taiumg silicates is discussed.—P. E. Fournier The 
lesistance of water to the translation of hulls — 
Gabriel Bertrand and Hirosi Nakamura : The physio¬ 
logical importance of nickel and cobalt. In an earlier 
communication (Bertrand and Macheboeuf) it has 
been shown that traces of nickel and cobalt are 
normal constituents of man and of animals. Experi¬ 
ments on mice suggest that these two metals have a direct 
action in nutrition.—d’Arsonval: The heating of the 
tissues by high frecpiency currents The thermal 
ammeter is generally employed to measure the strength 
of the currents used ; but it is not a trustworthy 
guide when used as a measure of the heating of the 
tissue under treatment.—Leon Guillet, de Fleury, and 
Sensaud de Lavaud * The almnmium-sihcon aUoy 
knowm as ‘ alpax ’ : its applications Mechanical 
properties of the alloy cast at 575° and 775° 0 , after 
addition of sodium. It can be used in the construc¬ 
tion of motor - car chassis.—G. Friedel : Forms 
assumed by myelme in contact with water.—^Ame 
-Picte^ndH Vogel The synthesis of lactose. Equal 
w^eighTs'-ol /i-galactose and /S-glucose, with a little 
zinc chloride, are heated under reduced x>ressui’e to 
175° C. That lactose was obtained was proved by its 
melting point, solubility, and rotation. The osazone, 
nitrate, and acetate were pre]:>ared.—Charles Nicolle, 
Charles Anderson, and Jaccpies Colas-Belcour; A 
new pathogenic spirochsete {Sp. Normandi) transmitted 
by an Ornithodorus (Orn Nommidi ).—Krawtchouk * 
The poles of analytical functions.—C. Irahez de Irero : 
A submaiine link between Spain and Morocco, by 
means of an intercontinental tiumel. A tunnel across 
the narrowest jjart of the Straits would be impossible, 
as there are depths of more than 900 metres. A possible 
line IS sketched out which would have a length of 
48 2 kilometres, of which 32 kilometres would be 
under the sea.—F. Gonseth and G. Juvet: The 
eciuations of electromagnetism —James Basset: An 
apparatus for carrying out physical or chemical 
experiments at varying temperatures and under 
pressures of 15,000 kilograms per square centimetre. 
The description is accompanied with photograph and 
sectional drawing of the apparatus.—B. Cabrera * 
Tlie theory of paramagnetism.—^Armand de Gramont, 
Monostatic telemetry during twilight—R. de Malle- 
mann and P. Gabiano : The circular diehroism of the 
alkaline ciiprotartrates.—Lucien Mallet: The lumm- 
escence phenomena m the course of oxidising reactions 
in aqueous solutions. During the oxidation with 
alkaline hypochlorite of various organic substances 
(albumen, methylene blue, eosin, qumine, etc.) light 
is produced. The intensity is mcreased when the 
temperature is raised.—Eugene Delauney ; A new 
method of quantitative analysis applicable to a mix¬ 
ture of rare earths. The method is based on the 
measurement of the thickness of an absorption band, 
^/'as shown in a small Hilger spectrograph. Various 
examples of the use of the method are given.—^W. 
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Ipatieff and J. Andrewski The precipitation of 
iridium and its solutions by hydrogen under pressure. 
At temperatures of 100° and 103° C the proportion 
of indium reduced by hydrogen has been studied for 
pressures betw'een 1 and 10 atmospheres The reduc¬ 
tion increases with the dilution, with the pressure of 
the hydrogen and with the time of exposure. The 
general results are very similar to those previously 
obtamed with platiniun.—Dedebant: The field of 
mstantaneous displacement of isobars,—^Mlle. M. 
Gauthier • The French larvae of Ephemerids referred 
to the genus Iron —F. Mercier and Raymond-Hamet : 
The vaso-constrictive action of hydrastiiie —]\Inie. L. 
Random and Mile A. Michaux The variations m 
the proportions of iron in the liver, the spleen, and 
the blood, imder the mfiuence of feechng m the com¬ 
plete absence of the antiscorbutic vitamin.—Raoul 
M. May: Microehemical studies on the nervous 
system. The proportion of sulphur and phosphorus 
m the cerebral hemispheres of the guinea-pig.— 
Charles Lebailly • The preventive and specific vaccina¬ 
tion of dogs against distemper. 

Aug 8 .—^The president amiounced the death of Emile 
Schwoerer, correspondant for the section of mechanics. 
—Charles Nicolle and Charles Anderson: The transmis¬ 
sion of the spirochsete of the shrew mouse by Ornithodorus 
mouhata and the mechanism of the transmission of 
recurrent spirochsetes by ticks.—S. Fmikoff: Stratifi- 
able congruences —Pierre Dive : The most general 
internal movements of a heterogeneous fluid mass in 
rotation round an axis.—Louis de Broglie The rdle 
of the continuous f waves in imdulatoiy mechanics —- 
Maurice Lambrey: The absorption and emission 
spectrum of nitric oxide in the ultra-violet. Nitric 
oxide has been considered as completely transparent, 
but has now been found to have absorption bands in 
the ultra-violet. The same lines were found in the 
spectrum given by the gas in discharge without 
electrodes. Carbon monoxide was also fomid to give 
a fine absorption band in the same region.—Rene 
Dubrisay and Jean Bravard : The influence of absorb¬ 
ent materials on chemical eqmlibna in solution. In 
the reaction between ammonium chloride and calcium 
carbonate m aqueous solution, the equilibrium is 
displaced by the addition of absorbent substances, 
such as kieselgulir, sand, precipitated silica, clay, and 
kaolin.—Emile Andre and Mile. Th. Frangois : The 
study of oleilic alcohol and its derivatives. Prepara¬ 
tion of oleicerine, elaidicerine, and stearolylic alcohol. 
—J. Dugue: Modifications of methods and of treat¬ 
ments resulting from the application of the theory of 
antioxygens. Discussion of the preparation of india- 
rubber from the point of view of the antioxygen 
theory.—^R. Abrard, L. J oleaud, and Paul Lemome : 
The conditions of the deposit of the Montian of Port- 
Marly (Seine-et-Oise),—E. Rothe, J. Lacoste, and Mile 
Y. Dammann: Earthquakes in France in 1926. 
Fifteen well - characterised earthquakes were felt in 
France during 1926. The Pyrenees region and the 
Central Plateau were more stable than in preceding 
years ; the most important phenomena affected xAlsace 
and the Channel coasts.—^Henri Humbert. A new 
Compositse remarkable from the phylogenic point of 
view, Tisserantia africana, —^A, Lebediantzef, The 
modifications of the solubility of the phosphoric acid 
and the biological properties of the soil observed in 
earth lying fallow and previously dried in the open 
air —^A. Th. Schlcesing : Remarks on the precedmg 
communication.—Edouard Chatton and Mme, M. 
Chatton: The conditions necessary for determining 
experimentally the conjugation of the Infusoria 
Glaucoma scmtiUans. —^F, Vies and A. de Coulon : 
The experimental modifications of the receptivity 
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index of mice for grafts of tumours —George F 
Jaubert • The oiigm of the yellow colour of beeswax 
—Weinberg and J Barotte • Researches on antitoxic 
and antimicrobial sera. 

Sydney 

Royal Society of New South Wales, July 6—J. W. 
Fielding * Observations on rodents and their parasites 
The author examined 222 rats collected alive at 
Townsville, N Queensland, foi ectoparasites. On 
them he found 536 fleas, of which 493 were Xenopsylla 
clieopis, 33 Ctenoccphaliis fehs, 8 CtenocepliaJus cams, 

1 Pidex irnfanSy and 1 GtenopsijUa muscidi Two were 
covered with an undetermined genus and s]iecies ol 
mite Data as to leprosy in rats, and also the presence 
of Trypanoso^na leivist, Leptospoa iciewlmmotrhacfica, 
Eimeria sp. and worms were given —Tiie late Sydney 
Dodd • Swelled head in merino rams Although the 
almost invariably fatal condition known among slioop- 
ovmers as ‘ s^velled head ’ is gcinorally rogaided as 
affectmg only young merino rams, it also occasionally 
affects older sheep. The condition lias been ascribed 
from time to time to a number of diftoi’ent causes, 
including plant poisoning and streptococcic infection^ 
A bacillus has been found m the cedematous fluid of 
the face, in the tissues of the affected muscles of the 
head and in the heart’s blood during ]30st-mortom 
exammations made immediately after death on 
t 3 ^ncal cases. Experimental inoculation of pure 
cultures of this bacillus into the leg of a sheep produced 
lesions similar to those met with m cases naturally 
affected. The organism is anaerobic and shows 
evidence of gas formation with dissociation of muscular 
tissue, but not particularly of a rancid nature —W. F. 
Blakely: Descriptions of nine new spocie.s of 
Eucalyptus Five of these belong to the Btnngybark 
group, two to the Peppermint group, one is Ash, and 
one Bloodwood. Eight are uuligonous to New South 
Wales, and one to the Northern Torrit/ory - - A. B. 
Penfold : Tlio essential oil of Eucalyptus IJakcn This 
pendulous willow-hko tree of 30 11.-50 ft. in height 
has a range from northern Now Boutih Wales to 
central Queensland. The prmcijial eonstii-ueniis of its 
oil aio cmeol (70-77 per cent-.), cymono, the aromatic 
aldehydes (criminal, phellaiulral, oryptal), ])iiloracoto- 
pheiione-dimethyl other and the esters (isobutyrK*, 
isovaleric, and formic) of cimimol and ]>bollandrol. 
Anstralol (p-isopropyl phenol) d-a-pmene and 
sesquiterpene alcohol wore also present in small 
quantities. 

WASHINaTON, D C. 

National Academy of Sciences (Proc., VoL 13, No. 6, 
Jmie).—Walter Leavitt and John W. Go wen 
Mineralogical content of Maine sands in relation to 
mortar strength. The pereentage of granitic material 
in the sand plotted against the tensile strength after 
7 days and 28 days setting, shows that strength 
decreases with mcreas© of granitic material; thus 
quartz sand is not the best for making strong concrete 
Increased strength goes with increased non content 
and the latter with decreased granitic content, but 
there is also an mdependent eflect of iron.—^Dickinson 
W. Richards, Jr. : On the mechanics of blood flow, 
with special reference to the mfluonce of change of 
posture. On changmg from recumbaney to the 
standing posture, blood pressure increases and the 
volume of blood flow decreases m man. Applying 
Poisseuille’s law of flow of a viscous liquid in a 
cyliiK^ical tube, it is suggested that the changes are 
associated principally with arterial constriction.— 
Francis G. Benedict and Cornelia Golay Benedict: 
The nature of the insensible perspiration. The subj ect 
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lies on the balance and brixitlu^s info a (dosed circuit 
respnatory appa,ratus a,Iso on the bahnuM^ Loss of 
weight them m('asui‘(\s Uui loss Ihrough iho skin 
(chiefly wal(‘r), and il av(‘ra,g<'s 50 pia* {*(>ni. ol Mu^ 
toiul ioss Idle total inscaisiblc loss of a. wonuin is 
20 gm.-3f) gm pia* hour , that of a, man is ni'ana* 

40 gm per hour Of this, aboui. 45 per (HMit is walei 
Irom tiio skm, about 45 per cc.ni is watia* tiom tlu^ 
lungs, and 10 per cent, is (lu^ diOei’iMH'e ladavaHni 
oxygon intake and cairbon dioxides output I’he t-em- 
peraturo of the onvironmeni. and clothing make little 
difference The total insensible'^ loss is a good index 
of the total metubohsm.— A M Showalter • fdcir- 
ma])broditasm m a ihrecious H('[)ati(* Kaoul M. May, 
Modifjc^alions of nerve <'('ufiii\s du(' to tlu' f.rans- 
plautation of the oyo and olfaednry organ m anuran 
embryos. The grafts diwudop syiudironously with tlie 
cori'cspondmg organs of ibe host: Then) is at fust • 
niarlunl afhnity beiAC(Hni 1 lu' optn*. innirobhvsts and 
those of the central nervous system (n(airoblasf,o- 
tropism). The pia inati'r is only ptandrafiMl with 
difiiculty by axons from th(^ gnifts. Sa.niu(‘l F. 
Hildebrand mid (diark'S Hatsel . On th(‘ growth, care, 
and boiiavioLir of loggeihoad tnrtk'S in (‘a,pt.ivity. 
The incubation |)erio(l for the (^ggs appi'a^rs to be-^ 
64 days, and the young lumaiiKMl at the surface of 
the water m the aquarmin. Even wIk'u grown, they 
are sensitive to c‘o!d Two s[)(KnnKms rtiarc'd from 
eggs wore kept for six years, thoir food lamig mainly 
fish, with o(‘.casional blue cral)K and hard (dmns. Their 
weights when released worc^ 55 lb. and tU lb — 
William Albert Noyes ; (!) Magnetfc hydrogisi a,toms 
and non-inagnotic moJoculos. Suppose tluit under the 
catalytic enoct of a metal, the orbits of the (fi'ctrons 
of loosely joined hydrogen atoms are nunk^ to t^ake 
opposit<<^ directions : th(^ okxfirons are hdd }>y tlaar 
nucloi but fall closin' la'canse tlun'i^ are now 
nuckn mst-ead of onm d’his might accounti for thi^ 
dissipation of tnun'gy wlani i\\o mok'cule lo>" ns. 

(2) relation of l-h<^ octif. of ('liK'liions t.o lomsatton. , 
Closer approa-cb of Uit^oms, mok'cuk'S, or ions m solul.ion 
involves stifong ri'pulsion hifavetm the e\d-crnal slnfls 
of (tectrons, kniding tio (fast-u? (mllisioiis m which lh<' 
(jompoiunits naunt-ain their indctpinidcnlf (‘Mstimci' 
aft(T collision. Edison Pettit ‘ iHt/rai-viokd' sola.r 
radiation. Two cjuartiz cells, oaxih consislmg of a. lens 
and plate, one silvcu'i'd and tfic^ of/he.r gikksl on the 
mner surfaens, a.ro mounted ati opposite' (mhIs of a 
diainotor of a disc. Tlio disc*, is (airruMl by a. spmdk^ 
operated by an escapinncmt so that an image of the 
sun fornmd by the silvered cell falls m tairii on the 
junctions of a componsatnd therinocoipikn aitm' whi(*h 
the same jiroceduro is carried out wnt/h tlu^ gikliMl (*(61. 
The galvanometer dctloxions art^ r(x*ord(Hi photo- 
grajJncalLy and give the ratio of ultra-A'iolet- to grcnni 
radiation ©very four niuintns. Tlu* grci'n ra,diation 
remains fairly constant, whonms th(^ uhra-vmkt is 
zero for some thni^ aiten* sunnsi^ a.nd n'ach(>s a 
maximum at noon. The monthly nn^a^n of the ult-rar 
violot radiation follows roughly tlu^ sokir <*onsta 4 it' a,nd 
the Mount Wilson daily sunspot numlxu's, but runs 
counter to the atmosplua'ii*. ozone (*urv(' J>. l\ 

Gerasimovic and W. »!. Luyten . On tlu^ dista.nce of 
the sim from the galactic plane. The m<'an (‘kwation 
of the sun above the galactic piano ditinixl by the 
Cepheid variables, the O, B, and c and uc stn-rs is 
s-33 parsecs, with a mean error of not nioi'o tiian 
3 parsecs—Walter S. Adams and Alfred 11. Joy: 
(1) The relationship of spectral typo to piuiod among 
variable stars. There is a practically limmr (*orrchition 
i between spectral typo and logarithm of janJod of light 
variation for the best known (V^phoids. Long poiiod 
variables and the mean for short [xanocl (*iustor typq. 
variables fall nearly on the Oepheid (*nrve. (2) High- 
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dispersion stellar spectra and some results of a study 
of 7 Cygni. A spectrograph of 15 ft focal length and 
6 111 . aperture has been installed with the 100 in. 
reflector at Mount Wilson , the linear scale of the 
spectrographs obtained is about 2-9 A U to the 
millimetre at Hy. Lines of rare earths have been 
identified m the spectra of 7 Cygni and those of Ce** 
show a systematic displacement, possibly caused by 
relative upward motion of the gases where they 
originate —M S. Knebelman • Groups of colhneations 
m a space of paths —P. Ehrenfest and P. S Epstein 
Remarks on the quantum theory of diflraction — 
Richard M. Badger Absolute intensities in the 
hydrogen chloride rotation spectnmi The proba¬ 
bilities of transition from the initial to the final state 
with absorption of radiation are calculated from 
integral absoiption coefficients, but the experimental 
results are not m agreement with the predicted values. 
—R. B. Lindsay : Note on ‘pendulum’ orbits in atomic 
models The ‘ pendulum ’ orbit involves the notion 
of an electron penetrating the nucleus This may be 
avoided by assuming a repulsive force in the neigh¬ 
bourhood of the nucleus Assuming this obeys an 
inverse cube law, reasonable values of the effective 
radius of the nucleus are obtained —Bergen Davis 
and Harris Parks Measurement of the Mo K doublet 
distances by means of the double X-ray spectrometer. 
One crystal is mounted as usual on the spectrometer 
table and a second crystal is carried on a rotating 
arm; radiation is reflected from the fii’st to the second 
and thence to the ionisation chamber The angle 
through which the second crystal is turned is twice 
the difference between the angles for reflection of two 
radiations The results are closely independent of 
horizontal slit width, so that it is possible to have 
sufficient intensity of I’aciiation to permit accurate 
^,_jnoasurements —j. G Slater : The structure of the 
helium atom (1). A method is developed of obtaining 
an approximate solution to the problem of calculating 
the s}>octrum of helium from the wave equation of 
mechanics. It can also be a[)plied to yield qualitative 
results with higher atoms and molecular structure.— 
Walter A. MacNair : The Zeeman effect of the hyper- 
fine structure components of X 2537 of mercury. Each 
of the five lines foimd by Wood has a triplet Zeeman 
pattern.—Paul S. Epstein . The dielectric constant 
of atomic hydrogen m imdulatory mechanics. For 
the excited states of the atom, in weak fields the 
orientation is arbitrary ; in strong fields this is not so. 
Owing to the complete symmetry of the atom in the 
normal state, the question of orientation is here 
without meanmg —Evelyn F Aylesworth • The 
dielectric constant of atomic hydrogen from the point 
of view of Bohr’s quantum theory. The calculations 
lead to results smnlar to those recorded in Epstein’s 
paper above.-—David L. Webster : Direct and indirect 
production of characteristic X-rays Indirect rays 
will be produced at depths in the target averaging 
more than the mean depth of rays prodncmg the 
continuous spectrum. With a target of silver 25 
microns thick plated with copper, the majority of the 
X-radiation is direct when the cathode rays are driven 
by a steady voltage of 35 kv., d.c. Other targets 
used were blocks of cadmi urn with one or two sheets 
of silver foil 6 microns thick and a block of graphite 
plated with silver 3 5 microns thick. With 50 kv., 
the ratio of the direct to the indirect rays was 2‘36.— 
Carl Barus : Mneronate electrode with micrometer.— 
Carl Eckart: The reflection of electrons from crystals. 
Electron reflection differs from X-ray reflection in 
that a single plane of atoms reflects an appreciable 
fraction of the electrons and that the wave-length of 
the electron wave inside the crystal differs from its 
'Vave-length in free sx)acG.—Edward XJhler Condon . 
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(1) Coupling of electronic and nuclear motions 111 
diatomic molecules (2) Wave mechanics and the 
normal state of the hydrogen molecule. A discassion 
based on the quantum theory of the binding of atoms 
mto molecules (valency forces) gives results in fair 
accord with experiment.—Gilbert N. Lewis A new 
equation for the distribution of radiant energy —■ 
C. F. Richter . The hydrogen atom with a spmning 
electron in w’-ave mechames. It is clauned that the 
fine structure of hydrogen-like spectra can be repre¬ 
sented completely by the Schrodmger wave mechames 
with the Uhlenbeck-Goudsmit spinning electron 

Official Publications Received, 

British 

The North of Scotland College ot Agiicultnie Guide to Expeunieut'^ 
and Demonstration Plots at Craihstone, 1927 Pp \ii-|-7b (Aberdeen ) 
Memoirs of the De^jartment of Agiicultuie m India Botanical 

Senes, Vol 14, No 4 Studies m Gii]urat Cottons l^art ir Hybrids- 
between Broach-deshi and Goghan Vaiieties of Gossypiinu herluceum 
By Maganlal L Patel and S J Patel Pp 131-l7o (Calcutta Govern¬ 
ment ot India Central Publication Branch ) 14 annas , Is bd 

Aeronautical Reseaich Committee Reports and Memoranda No 
1079 (B 24) Summaiy by the Secietary, Engine Sub-Committee, of a 
“Report on Antiknock Investigations" By A Egeitou and S P. 
Gates (ICE Sol ) Pp 13+13 plates (London H M Stationery 
Office ) 9<i net 

Royal Commission on Agriculture m India Vol 1, Pait 2 Evidence 
ot Officers serving under the Goi’ernment of India. Pp l\ix+37S+18 
plates (London H M Stationery Office) bs 3d net 
The Journal of the Institute of Metals No 1, 1927 Vol 37. 

Edited by G Shaw Scott Pp \ii+8Sb + 75 plates (London The 
Institute of Metals ) 31s tid net 

Straits Settlements Annual Report on the Raffles Sluseum and 
Library for the Year I02G By C Boden Kloss^ Pp 14 (Singapore) 
Western Australia Annual Progress Repoit ot the Geological Survey 
for the Year 1926 Pp 2t)+7 plates (Perth Pied Wm Simpson ) 
Western Australia * Geological Survey Bulletin No 84 The Field 
Geology and Broader Mining Features of the Leonora-DuLeton District, 
including parts of the North Coolgardie, Mt Margaret and East 
Murchison Goldfields, and a Repoit on the Anaconda Coppei Mine and 
Neighbourhood Bj E de 0 Clarke Pp 66+1 plates Bulletin No. 
8t> The Geology and Mineral Resources of the Yalgoo Goldtiidd. By 
E do C Clarke Part 2 The Mining Centres of Rothesay and Gouding- 
now (Payne’s Find). Pp 41+S plates Bulletin No 9(J The Geology 
of a portion of the Bast Coolgardie and Noith-East Coolgardie Gold¬ 
fields, including the Mining Centres ot Monger and St. Ives Bj E. do 
C Clarke Pp"^ 41+0 plates (Perth . Fred Wm Simpson.) 

Public Libiary, Museum and Art Gallery of South Australia. 
Records of the South Australian Museum. Vol 3, No 3 Pp 319 311. 
(Adelaide.) lO.s OiZ 

Indian Journal of Physics, Vol 1, Part 1, and Pioceedings of the 
Indian Association for the Cultivation of Science, Vol lb, Part 4. 
Conducted by Prof. C V Raman. Pp 329 456 (Calcutta. Indian 
Association for the Cultivation of Science ) 3 rupees, 4s 
Uganda Protectorate Annual Report ot the Geological Sur\ey 
Department for the Year ended 31st December 192G Pp 43 (Entebbe 
Government Printer ) 3a. 

Memoirs of the Department ot Agriculture m India Chemical Senes, 
Vol, 9, No 3 Some Digestibility Trials on Indian Feeding Stulls, II. 
By Dr P. E Lauder and Pandit Lai Chand Dharinaui Pp ii + G3-83 
10 annas , l.s Chemical Senes, Vol 0, No 4 . The Effect of Alanuiing a 
Crop on the Vegetative and Reproductive Capacity ot the Seed By B 
Viswa Nath and M Suryanarayana With a Summaiy ot the Results of 
certain Animal Nutrition Experiments carried out by Lt -Ool. R. 
McCamson Pp ii+«5.124 14 annas, bd (Calcutta Government 

of India Central Publication Branch ) 

The Hundred and Fifth Report of the Commissioners of Ciowii LanrL, 
in Obedience to the Acts 10 George IV (Cap. 50) and 2 William IV. 
(Cap 1), being the Seventy Sixth Report under the Act of 14 and 15 
Vict (Cap 42), dated 30th June 1(»27. Pp 38 (London H.M Station¬ 
ery Office ) 4s net 

Aeronautical Research Committee * Reports and Memoranda No bbh 
(Ae 259)* The Application of the Algebraic Formula* of R. and M. 1056 
to Pioblems of Aircraft Peiforniauce By W G Jennings, N. E. Rowe 
and X Bowen (D 1 Special Technical CiuesUons, 105 and a —T 2375 
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Coimneicial Side: Miss E. M Kennedy, Tecloucal Hme, Miss 
N orah M J cans 

Satuniaij, September 17, at 2.15 (at Ciosby Hall)- Miss Ins CumminH. 
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The Imperial Agricultural Research 
Conference. 

( 'IREAT BRITAIN is an industrial country; 

T blit the British Empire, of which it is the 
head and centre, is an Empire of agriculture, and 
of extraordinarily various agriculture conducted 
under extraordmarily various conditions At first 
sight there is httle in common between the pro¬ 
duction of wheat, livestock, or fruit m England 
and the great Domniions, the growing of rubber in 
Malaya, of the oil-palm or ground-nut m India and 
West Africa, and of the sugar-cane or banana m 
the West Indies. But in truth all crop- or fruit¬ 
growing and all livestock husbandry rest on the 
same fundamental principles, though their applica¬ 
tion may present a very different problem in 
different countries , and therefore all agriculture 
has at least one common interest—the elucidation 
of those principles 

The Imperial Agricultural Research Conference, 
which is to meet m London at the beginning of 
October, will be primarily an attempt to survey 
and organise the scientific resources of the Empne 
for the increase of agricultural knowledge. Re¬ 
search has two mam requirements—^first (a long 
ww first), trained men ; and second, equipment. 
In both these requirements the Empire is, broadly 
speaking, far below the needs of the work to be 
done and the problems demanding a solution— 
problems not of purely scientific interest but of 
immediate importance for the prosperity, and 
almost for the existence, of large populations. In 
Great Britain it is true that we possess, thanks 
mainly to Sir Daniel Hall, a coherent organisation 
of agricultural research institutes, reasonably 
staffed and equipped But outside Great Britain, 
and with a few exceptions, such as the Animal 
Diseases Station which Sir A. Theiler has established 
in South Africa, agricultural research, viTiere it 
exists at all m any sense worthy of the name, is 
sporadic, ill-equipped, and un-organised. Yet in 
the tropical and sub-tropical colonies alone (with¬ 
out including the Dominions and India) there are 
something more than 2,000,000 square miles, and 
50,000,000 people practically all dependent on 
agriculture of one kind or another. 

No conference can provide men or money 
Money, however, is now available to some extent 
from the Empire Marketing Board, which is 
devoting to the encouragement of agricultural 
research a not insignificant proportion of its in¬ 
come ; the provision of trained men is a matter of 
time, the offer of a career, and personal inspiration. 
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But the conference which meets in October can and 
will attempt to answer the question, '‘How can 
the different parts of the Empire best help one 
another in their common aim, the advancement of 
agricultural science ^ ” 

To those familiar with any kind of research, this 
general heading will suggest many specific problems. 
First and most important of all, there is the recruit¬ 
ment and training of research w^orkers. It is well 
known that wiiile in some branches of science there 
is a fail' supply of ^ming men coming forward to 
take up research, in others there is a lamentable 
deficiency ; for example, from almost every part of 
the Empire there is a demand for trained geneticists, 
which is, and for the moment must remain, unsatis¬ 
fied For the solution of this problem wn must 
look mainly to the universities of the Empire, and 
particularly of Great Brit am. Again, wFat can be 
done to help the man now engaged in research ? 
Is the time yet ripe for an extension of the principle 
already embodied in the highly successful Imperial 
Bureaux of Entomology and Mycology ? For the 
establishment, for example, of Imperial bureaux 
of soil science, vetermary science, or agricultural 
economics If so, on w^hat plan should such 
new organisations be set up 1 Then there is the 
difficult problem of publications, and of the 
collection and interchange of information, so that 
a man examining an agricultural question on th(^ 
Gold Coast, for example, may have at least a reason¬ 
able chance of starting with a knowledge of the work 
already done or being done in other parts of the 
Empire upon the same or connected problems. 

The interchange of research workers is another 
matter to which a close analysis ought to be 
applied ; ff a definite and practicable scheme can 
be devised, there can be no doubt of its advantages. 
A man working alone or almost alone in a com¬ 
paratively small tropical colony, far from the 
stimulus of companionship with his scientific 
fellows, must benefit enormously by a period of 
re-freshment (in the most literal sense of the word) 
at Cambridge, Bothamsted, or some similar centre; 
just as those who are fortunate enough normally 
to work in such centres may well obtain un¬ 
expected advantages from a complete if temporary 
change of surroundings, and the opportunity of 
applying the test of new conditions to hypotheses 
and results reached in laboratories and on land 
thousands of miles away. Another question of 
magnitude which can only be fully considered at 
a conference where the whole Empire is represented 
is the project of an Imperial chain of research 
stations—how many there ought to be, where 
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situated, and how far each should endeavour to 
become the recognised authority for the whole 
Empire m one branch of agricultural science, 
besides meeting the imperative rec^uirements of its 
owm locahty. 

The conference must primarily apply itself to 
such administrative or semi-administrative ques¬ 
tions ; but naturally the groups of specialists 
present will discuss among themselves their owui 
technical problems, winch are scarcely suitable for 
the whole couforcnce Possibly, however, the most 
valuable part of such a conference is not to bo found 
in the official discussions of questions formally 
brought before the conference or committees bf**" 
the conference ; it is to be found in those private 
and unrestrained conversations in which one man 
of science really s])eaks to anoilu'r with freedom 
about his own difficulties, hopes, methods, and 
ideas The first Imperial Agric-ultural Kesearch 
Conference is sure to be interesting, and it ought 
to produce most important results in the improve¬ 
ment of the machinery for the sup]>ly, equipment, 
and co-opcration of men engaged in research. But 
one result should follow, which by itsi'lf will fully 
justify the conference ; a mutual knowledge and 
personal ap]>reciation between men siuittin'cnl all 
over the British Empire, whiiih will thein^ 

co-operation not only easier and nu)r‘<‘ pk'asant, but 
also more fruitful, ihan it (Uin b(^ made by any 
official machiru'.ry 

Biometric Studies. 

(1) The Biology of Poptdalion (iroivlh. I\y Jiay- 
mond Pearl. Pp. xiv + 2()0. (London: Williams 
andNorgate, Ltd,, 1926.) lOs, 6d. net. 

(2) Alcohol and Longevity. By Baymond PcarL 
Pp xii + 273. (New York and London . Alfred 
A. Knopf, 1920.) net. 

rriHE present generation regards with relatively 
-L small alarm the probings of a paternal 
government into the life and dinith of thc^ individual. 
Yet less than a hundred years ago i/hci pi'inciple of 
laissez-faire still dominant and tlu^ jurisdiction 
of Whitehall was strictly limited. No longer ago 
than 1753, a Bill introduced into the House of 
Commons to provide for a census of the i)cople met 
with vehement opposition. One member “ feared 
lest some public misfortune or an epidemical dis¬ 
temper should follow the numbering,” while 
another was overpowered by the discovery that 
there could be any set of men, or indeed any 
individual of the human species, so presumptuous 
and so abandoned as to make the projiosal we have 
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just heard. [ hold this project,” he stated, to be 
utterly subversive of the last remains of English 
liberty.” Yet Great Britain did not lag behmd 
other European States, The history of vital 
statistics is thus a short one, and, consequently, 
to glean further information of the populations of 
the past, we are compelled to resort to statistical 
assumptions based upon the very meagre data that 
exist 

It is this Ignorance of the course of population 
growth, of the variation in birth- and death-rates, 
over any but a very short period of time, and that 
limited mainly to a century of rapid industrial 
^ expansion, that makes the study of the ' laws 
of growth ’ so fascinating Few workers have 
brought more originality to the study than Prof 
Raymond Pearl Approaching the problem first 
from the mathematical viewpoint (in conjunction 
wuth Prof Lowell Reed), he concluded that a first 
approximation to the law was to be found in an 
equation of the form 

_ h _ 

So long ago as 1838, Verhulst, a Belgian mathe¬ 
matician, had used this same curve, which he called 
the ‘ logistic curve,’ as an expression of the law of 
population growth This was unknown to Pearl 
^^and Reed vhcn working on the problem, and they 
reached the result independently from biological 
reasoning. Eliminating mathematical symbols. 
Pearl states his ' law ’ as follows : 

Growth occurs in cycles. Within one and the 
same cycle, and in a spatially limited area or uni¬ 
verse, growth in the first half of the cycle starts 
slowly but the absolute mcrement per unit of time 
increases steadily until the mid-point of the cycle is 
reached After that point the increment per unit of 
time becomes steadily smaller until the end of the 
cycle In a spatially limited universe the amount of 
increase which occurs in any particular unit of time, 
at any point of the smgle cycle of growth, is pro¬ 
portional to two things, namely : (a) the absolute 
size already attained at the beginning of the unit 
interval under consideration, and (6) the amount 
still unused or unexpended. in the given universe 
(or area) of actual and potential resources for the 
support of growth.” 

Prof. Pearl shows that such a curve gives a 
good representation not only of the growth in 
body" weight of the rat and of the pumpkin, 
^ but also of the development of a population of 
yeast cells and populations of the fruit fly (Droso¬ 
phila) kept under exact experimental conditions 
Applying the equation to human populations, it is 
found that the curve fits the recorded enumerations 
with extreme accuracy. Unfortunately, in all cases 
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the observed population-counts cover only a small 
part of the whole range of one cycle of growth 
In the United States and in England and Wales it 
is the earlier part of the cycle for wLich observations 
exist In France it is the late part of the cycle. 
What we require is a human population having 
census records covermg an entire cycle of growth. 
This Pearl endeavours to supply by an analysis 
of the growTh of the native population of Algeria, 
“ the first and only example I have so far discovered 
of a human population virtually completing an 
entire smgle cycle of growTh according to the 
logistic curve, and at the same time having definite 
census records covermg practically the wdiole of the 
cycle ” The ' fit ’ of the curve to the observed 
enumerations is again a good one At the same 
time, we must not surrender ourselves entirely 
because of this ' goodness of fit ’ between the 
observed and the mathematically expected. 
Another curve of a flexible type may possibly fit 
the very limited observations equally well, but 
one has yet to be discovered based upon equally 
logical and justifiable reasoning 

In adopting any ' la\v of population growth ’ 
it is essential to remember that it can be utilised 
for the estimation of past and future populations 
only over very short ranges of time As Pearl 
points out, any alteration in the resources necessary 
for growth may entirely change the cycle along 
■which a population is travelling. It w^as this 
change of resources that falsified (for the time 
being) the contentions of Malthus. He 'was unable 
to foresee the development of 'world-'wide markets 
and the vast increase of food supplies, and thus the 
postponement of the pressure of population upon 
subsistence. 

Pearl’s experimental work is invariably stimu¬ 
lating, and his later chapters on density and popu¬ 
lation growTh quicken one’s interest. His data 
on normal sex behaviour cannot command the 
same respect. It is impossible to rid oneself of the 
conviction that no real assessment of the accuracy 
of the data is possible, and that a group of men 
aged from 50 to 75 years, even if of more than 
average intelligence, w^ould not remember their 
average sexual activity per month in the diflerent 
decades of life from puberty onwards Even if 
the data presented are substantially correct, the 
' exposure to risk ’ meurred in all the social 
classes in this study is so great that one can scarcely 
credit the variation in sex habit as an important 
factor of the diflerential birth-rate 

The same question confronts one in a lesser 
degree in reading Pearl’s work on alcohol and the 
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duration of life. Can one ever obtain tnustwortliy 
knowledge of the drinking habits of the individual ''' 
Pearl is satisfied that tbe inforination presented by 
him at least is more accurate and conijirehensive 
than any elsewhere availaljle,’’ and states that 
every critical safeguard of the accuracy of the 
records was adopted. He admits that it is by no 
means an easy matter to determine the precise 
effect of alcohol apart from other factors, and 
endeavours to eliminate the possible selective 
factor that determines whether a man is an 
abstainer or moderate drinker For this purpose 
he compares pairs of brothers, one an abstainer 
and the other a moderate drinker. The moderate 
drinkers, he finds, are slightly the better lives 
This is the same conclusion as that reached in the 
main study, that the moderate drinkers are as 
good lives as the abstainers, or even slightly better 
lives, while heavy drinkers are seriously penalised 
for their excesses as regards duration of life. 

The study (and again more especially on its 
experimental side, of which a very detailed account 
IS given) is full of interest and has been carried out 
■with much care and labour. But it is not possible 
to feel satisfied that the selective factor has yet 
been proved to be non-existent, or that the last 
■v^’ord has yet been said as to the effect of alooliol 
upon longevity—a dictum to which Prof. J\‘arl 
w'ould bo the first to subserilic A. B. Hill. 

Religion in a Barbaric Kingdom, 
Religion and Art in Ashanti. By Capt. R, S 
Rattray. With chapters by G. T. Bennett, 
Vernon Blake, H. Dudley Buxton, R. R. Marett, 
C G Seligman. Pp. xviii+414 + 116 plates. 
(Oxford : Clarendon Press ; London * Oxford 
University Press, 1927.) 30s net. 

HEN a magnificent feast is given and the 
numerous dishes are all excellent, it is 
perhaps ungracious to complain that the disorder 
of the courses makes digestion somewhat difficult, 
and that the table decorations (the appendices), 
though interesting in themselves, have not been 
arranged so as to decorate the table. Yet the 
excellence of his material provokes this complaint 
against the arrangement of Capt. Rattray’s book. 
It is somewhat disconcerting to find the ideas of 
the soul, disease, and medicine all discussed under 
“ funeral rites.” So far as practical field method 
goes we would not change this at all; Capt. 
Rattray has derived all his knowledge from the 
sound method of watching ceremonies and dis¬ 
cussing them with well-chosen informants, but it 
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would have helpc'd us to uiKh'rstaod ])(dter had the 
ideas of tlK‘ soul b(‘eu given (^aiiii'r, and not as yiy 
interrujition to a, ritual vliaii had already beginL^ 
For an a[)pr{a‘iation of Ashanii so(‘jaJ, (‘oononne,'" 
and ])ohtical organisation (as for most oHkt ' so- 
called ’ savage societH\s) tins knowledge of the 
spiritual background of life is essential, because 
religious uk^as jienneato e\au‘y(lay life and there 
is no trace of the division into civil and religious 
life that we arc acauistoined to in Europe. For 
example, law is founded on religious sanctions, 
just as the curious treatmcnit of a new-born infant 
de])ends on tlie btdiefs (ameerning tlu' soul and the 
ever-powm’ful infhunice of the dead I 

rt would s(‘eni that the oiu' desin' of the Ashanti 
IS f(‘rtility, fertility of mankind and tlu‘ fiTtility of 
the land, and for this end lii^ must keep on good 
terms wath the sujiernatural powers who are able 
to bless or blast the life source at every turn No 
])riec, including human sacrilice, is too high to pay 
for the blessing, but for the Ashanti life is hard 
becaiiHC of the multiplicity of supiwnatural powers. 
Capt. Rattray has defined thesca not. from any a 
priori conceptions of gods, demons or sjurits, 
animism or rnana, but from obsiu'vation of ritual 
and the pari the supernatural plays in the Ide of 
the individual. Thus therc^ an^ tlu^ gods (abosom), 
including a High (h)d in the sky, sinm'al gods, hisi) 
children, all conneck^d wuth w'Uiku’, an earth goddess, 
and jiossihly many others, tiu^ aneestraJ spirits 
{sani((nfo)y and a. vast class rivogniscMl by the 
Ashanti a.s swnan, to whiidi (hpti fkittra-y re¬ 
luctantly giv(‘H the nann^ IVtlsh. !f (U)uld, he 
wamld abolisli that word entirely ; msk^ad, he has 
striven to correct the alisurdly erroneous ideas of 
fetishism that have done so much to vitiate all 
works on West Africa. Some of thc^ suman are 
extremely powerful, and it may be difficidt for the 
observer to differentiate between tluur cult and 
those of gods, whereas otln^r suman appear to be 
specially endowed amukds or talismans. 

This, however, does not exhaust tlu^ catalogue 
of supernatural powers ; there ar(‘. forest s])irits 
(fairies), monsters and witches, and animals and 
plants may have souls, w'^bioh may influence 
the life of man. The description of a funeral 
service held over a dead elephant is very interesting, 
as the attitude here shown towards animals raises > 
points in connexion with totemism. The usual 
socio-reHgious complex known as totemism does 
not exist in Ashanti, but there are certain animals 
and plants connected with the ntoro divisions (not 
clan divisions); lists of these ntoro animals and of 
animals possessing souls for whom funerals are 




September 17, 1927] 


NATURE 


397 


necessary are not identical, tiiough. there are a few 
species common to both Capt Rattray does not 
appear to have followed up this possible connexion, 
and it is quite probable that it would not lead to 
any conclusions, but it is a nice indication of the 
mental attitude towards animals which makes 
totemism possible. 

The king of Ashanti does not appear to be a 
divine king; rather does the divmity of the authority 
rest in the king’s stool or throne Much msight 
into the Ashanti rehgion and its relation to the 
kingship may be gained from the description of 
the Odwira ceremony, previously known as the 
Yam custom, and famous for the amount of 
intoxicating liquor drunk and of human blood 
spilt These two features, though so horribly 
prominent to the first European observers, are | 
merely incidents to the x4shanti in what was really 
an annual purification ceremony for the king and 
the whole nation before the new harvest might be 
eaten The king honours the ancestral spirits, and 
the chiefs and people pay allegiance to the king 
The gods, ghosts, and other spirits must eat, then 
the king, his chiefs, and people may do so This 
ceremony, which lasted many days, must have 
been of great political and economic value to the 
kingdom It seems a pity, however, to caU it a 

nte de passage/' a title which so aptly classi- 
^fies those ceremonies connected with transition 
periods in the life of the individual wdich mark 
the various phases of personal development, al¬ 
though M. Van Gennep himself, who coined the 
phrase, did include certain seasonal festivals under 
this heading. 

The cult of the dead kings of the Ashanti sug¬ 
gests interesting politico-economic questions, for 
in addition to the extremely complicated beliefs 
concerning the soul, or rather the various souls 
that go to the spirit world (m the case of the king 
accompanied by widows and other attendants who 
are killed for that purpose), there is also a cult of the 
royal skeletons, to each of whom is appointed a 
living wife. Moreover, vast treasury in gold was 
owned by the dead kings and guarded by a standing 
army of about one thousand men This money— 
for gold dust has its standard weights and values 
in Ashanti—could be ' borrowed ’ by the reigning 
king for ceremonies or national emergencies. The 
fact that the king must borrow and not merely 
take the royal treasure may have given stability 
to the government and added to the credit of the 
country. 

It is to be hoped that Capt Rattray may still be 
able to obtain further information concerning this 
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primitive gold reserve. Was tribute paid to the 
dead and not to the living monarch, or was it 
divided between them ^ In what manner did the 
kmg make repayments to the coffers of the dead, 
and at what periods ^ Were the natural sources 
of gold controlled in any way, or might any man 
wash for alluvial gold ^ Numerous examples are 
given of fines which must be paid in expiation for 
breakmg taboos or m the more orduiary course of 
justice, but it IS not always clear if these wure due 
to the king, clan chief, gods, or as compensation to 
the mjured party One notable example of dnect 
taxation, however, is that half the bride-price of 
daughters of the royal house, as well as of grand¬ 
daughters and great - granddaughters of chiefs, 
passes to the king 

Apart from the practical functioning of the gold 
reserve, there is an mteresting question regarding 
its underlying purpose and possible origm, on 
wRich it may still be possible to throw hght 
Capt Rattray has told us that when a commoner 
is buried, his wife provides some gold dust, or a 
small nugget, which is tied in the loin-cloth of the 
deceased. It is called kra sika^ ‘ soul’s money,’ 
and is intended for the purchase of necessaries in 
the world of ghosts. Is it possible that the 
treasury of the kings originally served the same 
purpose, or that even quite recently, while fulfilhng 
an entirely different function, the same belief was 
held with regard to it ? It is to be hoped that 
in the forthcoming volume which Capt. Rattray 
promises us, he may be able to tell us stiH more 
about the economic side of this highly organised 
barbaric kingdom. All wRo have enjoyed Capt. 
Rattray’s first work on Ashanti will appreciate this, 
his second volume, and will look forward eagerly to 
the publication of the third. 

Beenda Z. Seligman. 


Chinese Ornithology. 

Bulletin of the Peking Society of Natural History, 
Technical Series, No, 1 . A Tentative List of 
Chinese Birds. Part 1 ’ From Colymbiformes 
through Coraciiformes. Compiled by N. Gist Gee, 
Lacy I. Moffett, and G. B WMer. Pp. viii 
4-144. (Peking: Peking Society of Natural 
History, 1926.) n.p. 

N Great Britain it seems as if almost every 
nature-lover who can wield a pen writes, or 
tries to write, a work on British birds. In China 
the reverse is the case, and since 1877, when Bavid 
and Oustalet brought out their '' Birds of China,” 
no one has attempted to compile another such 

Ml 
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publication Latouche is now engaged on Birds 
of Eastern China,” and both he and Lord Botlis- 
cliild have wTitteii seA^erai valuable articles in the 
Ibis on the buds of Yunnan, Avhilst desultory 
articles on the avifauna of other portions of the 
great Chinese Empire liaAm appeared from time to 
time in the same and in other journals. Messrs 
hi Gist Gee and his collaborators are now bringing 
out a tentative list of the birds of the whole Chinese 
Empire, and Ave congratulate them very heartily 
on this part, the first, which has appeared in the 
Bulletin of the Peking Society of Natural History 
The w^ork is one Avhich is A-ery badly Avanted, for 
hoAveAmr good DaAud and Oiistalet’s Avork AA’-as w^hen 
AATitten, it is noAV long out-of-date, and a vast 
amount of ornithological Avork has been done since 
that time. The tentatL'e list will, as its name 
implies, include all those birds AA’hich occur in the 
eighteen proAunces of China, its islands, and in 
eastern Mongoha, east to Sakhalin. 

The classification adopted is that of ICnowlton 
in his Birds of the World,” and the nomenclature 
is taken from Hartert, “ Die Vogel Palaarctischen,” 
and other modern authors No suggestion is made 
that the list is in any way complete but, such as 
it is, it is published as a working basis for further 
study and, in this respect, it is almost impossible 
to over-estimate its value to both present and 
future workers The list contains the scientific, 
English and, wherever possible, the Chinese name 
of each bird, after aaIiicIi its distribution is given. 
The author of each scientific name is given, but 
no reference is made either to the first description 
or to later synonymy, an omission to be regretted, 
though the inclusion of these details Avould doubt¬ 
less have at once OAmrburdened the Avork and 
rendered it impossible to carry out. 

It IS out of place in reviewing a work of this 
nature to criticise mmor details, and it may suffice 
to say here that as a Avhole the compilation appears 
to be excellent and thorough, and the fact that 
mistakes in nomenclatures and a few inaccuracies 
in geographical ranges naturally find their way into 
its pages aaTU not in any Avay affect its immense 
usefiihiess and its great influence in furthering the 
cause of Chinese ornithology. It is a praiseworthy 
and very ambitious attempt to fill a greatly felt 
Avant, and one which Ave hope will iirobably 
inaugurate another cycle of ornithological research 
m China. The present volume contains the 
Colymbiformes, storks, herons, ducks, Accipitres, 
game birds, rails, waders, gulls, pigeons, and 
scansorial birds, leaving the great order of Passeres 
still to be dealt with. 
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Anatomies: Comparative and Human. 

(1) Vergleichcnde Anatomic der WiibeUhere Von 
Prof J E W. ]hlo, Prof P. N. auui Kampen^^ 
Prof. PI P Nierstrass, Pro! J Versluys. Aiis 
dem Hollandischcn iibersctzt von G Chr. 
Hirsch. Pp Aiii-hOOG. (Berlin Julius Springer, 
1927.) 66 gold marks 

(2) A Laboratory Manual for Elementary Zoology. 

By Libbie Henrietta Hyman. Second edition 
Pp xvni + 182. (Chicago, 111 . University of 
Chicago Press , London . Cambridge UniA-ersity 
Press, ]926.) 12,9 i)d net 

(3) The Spiny Dogfish * a Laboratory (hndc By 
Dr, Alvm B. Oahn Pp viii-h94 (New York. 
The Macmillan Co , 1926 ) 5s 

(4) Neefnrus: a Laboratory Manual. By L A 
Adams. Pp. vm + 72 (New A'ork * The 
Macmillan Co , 1926 ) 4,s\ ikl. 

(5) Anatomy of the Wood Eat Comparative. Ana- 
t07ny of the Suhge^iera of the American Wood Eat 
{Genus Neoioma) By A. Brazier Howell. 
(Monographs of the American Society of Mam- 
malogists, No. 1.) Pp. x +225 +3 plates (Balti¬ 
more, Md • Williams and Wilkins Co , London 
Bailliere, Tindall and Cox, 1926.) 22.s‘ ild.uA, 

(6) A7i Atlas of Human Anatomy : for Sf/udents ami 

Physic'amis. By Dr. Carl Toidi-, assisU^d by j 
Prof. x41ois Dalla llosa. Adaphni to English and ‘ 
x4nierican and International T(M‘nimology by 
Dr. M. E(hm Paul. Itevisi^d (Hlitiion in 2 vo! 
Vol. J First section, A . The Regions of the 
Human Body, B Osteology', Si^cond seeLon, 
C: Arthrology, Third section, /) . Myology, 
Pp. iv + 400 Vol 2. Eourth sindion, : 

Splanchnology, Eifth section, F. Angeadogy 
Sixth section, G : Neurology ; H The Organs 
of the Se7ises. Pp. ii + 40L9S5. (Nnv York. 
The Macmillan Co., 1926.) 42^9. net 

(1) rilHE German translation of a trc^atisc^ on 
comparative anatomy by four Dutch 
zoologists is a AAnlcorae summary of tlui pnAsent 
state of vertebrate anatomy, wliich decals with 
vertebrates in the same way as, but more fuil}^ 
than, Gegenbaur and Biitschii have dealt with the 
animal kingdom as a whole. Borne of the illustra¬ 
tions are boriwed from Butschli’s text-book, the 
merits of Avhich have already been described in 
Natube ; and the rest of the 987 figures are draivn « 
in the same clear semi-diagrammatio Avay. The 
volume is probably the best text-book of com¬ 
parative anatomy. The chapter on the sl<eJeton 
(by Prof. Versluys, of Vienna), dealing as it does 
not only with recent but also with fossil vertebrates, 
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is worthy of special note for its excellence and 
c ompr ehensiveness 

(2) The fact that Hyman’s' ‘ Elementary Zoology' ’ 
is the second edition of a practical manual of which 
seven impressions have been sold in six years leaves 
no doubt as to its usefuhiess in the University of 
Chicago. It deals in a comprehensive way vuth the 
technique of the practical exammation of the ana¬ 
tomy, embryology, and cytology of a large series of 
invertebrates and vertebrates. Ithas no illustrations 

(3) and (4) The guides to the dissection of the 
dogfish and Hectiirus are simple, clearly vuitten 
dissecting manuals for elementary class work. 
They are both well done, but have no illustrations. 

(5) Howell’s work on the vnod rat is an original 
memoir on the anatomy of a common American 
mammal The author points out that while there 
are excellent accounts of the anatomy of such 
spectacular curiosities as the aye-a 3 "e and the 
marsupial mole, we are wnefully ignorant of many 
of the common mammals His book is one of a 
senes that is being issued b}^ the American Society’ 
of jMammalogists to make good tins defect The 
work provokes comparison with the investigations 
of the tree shrew and the tarsier respective^ by 
Profs, Le Gros Clark and Woollard, recent^ pub¬ 
lished hy the Zoological Society of London , and 
such a compaiison reveals the curious fact that the 
American author has 'wholH neglected the central 
nervous s^ystein, to which the British anatomists 
devote paidicular attention 

(6) Toldt’s well-known atlas of topographical 
anatomy is perhaps the most comprehensive of the 
many atlases now available for students, and as 
such is well worth making accessible in this second 
edition for English-speaking readers While most 
of the illustrations are excellent, a few of the wood 
blocks seem to be worn out so that the detail is 
lost in the impressions made from them Dr. 
Eden Paul’s contribution to the volume is not alto¬ 
gether relevant: his reliance upon Macalister’s 
text-book, which was an excellent guide more than 
thirty 3 ^ears ago, is not an adequate basis for the 
explanation of a modern atlas. 

The Chemistry of Wood. 

The Chemistry of Cellulose and Wood. By Dr, A. 

W. Schorger. (International Chemical Series) 

Pp. xiv + 596. (New York. McGraw-Hill Book 

Co., Inc ; London: McGraw-Hill Publishing Co , 
Ltd., 1926.) 305. net. 

TN organic chemical industry there are many signs 
of wider and increasing activity. Synthetic 
alcohols are leadmg to new supphes of solvents and 
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j other products, and in addition the possibilities of 
' wood as a chemical raw material are bemg realised 
Within the last decade artificial silk from wood has 
become abundant and cheap, and is noiv bemg used 
to an extent never approached by the limited and 
costH natural silk The saccharification of wood 
and cellulose has recently become prominent as a 
possible cheap source of power alcohol, acetone, 
ghnerme, and other products of fermentation, and 
although not without technical difficulties, promises 
to open the waj’ to nett^ industries In addition 
to these prospects there is eveiu^ likelihood that 
wood cellulose will be pressed into use as a sub¬ 
stitute for the more costly cotton cellulose in man^" 
existing industries such as film, celluloid, explosives 
and enamels 

Wood, unlike coal and oil, requires onH land and 
the sun for its continuous suppN Portuiiatel^y 
reafforestation is receiving active attention in Great 
Britain, as in the mam timber-producing countries, 
and there is no doubt that man}" requirements can 
be assured with practical^ small land reservations. 
The chemistiy of wood and wnod cellulose is 
consequent^ of increasing importance. Consider¬ 
able attention appears to have been directed to the 
subject by the stud}" of w"Ood as a source of 
explosives during the War 

Wood and its products are, however, complex and 
varied, and a st'stematic conception of tlieir chemi¬ 
cal and ph 3 "sico-chemical behaviour has been want¬ 
ing Dr. Schorger, Director of Chemical Research, 
C. F. Burgess Laboratories, has carried through 
successfully the difficult task of collecting the 
scientific data available on the chemistry of w^ood 
in a concise account, necessariH including some 
mention of cotton cellulose and its modified forms. 
It IS made clear in the preface that the technical 
side of the subject is not the mam theme, but the 
research student and wnrker will find the literature 
effective!}^ summarised, wLile new’ prospects of 
research are to be found on almost ever\’ page 
of the book. 

Broadly, the subject matter coveus wnod and the 
reactions of wood, lignin, hemicelliiloses, gelatinised 
cellulose, oxy- and hydrocelluioses, the saccharifi¬ 
cation, distillation, and digestion of w’ood and w’ood 
celluloses, and analytical methods, concluding wuth 
a useful author and subject index. The many 
problems of chemical constitution, together wuth 
modern views on gelatinisatioii and other physical 
phenomena, are fully considered, wdiile manu- 
facturmg processes concerned ‘with w’-ood and wood 
cellulose are adequately, although more generally, 
described. 
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In siich a summary it is inevitable that occasional 
erroneous results can be found and additions 
suggested Thus, Jeiitgen’s statement that dry 
cellulose will take up 3 per cent, of moisture from 
all known drymg agents is obviously incorrect and 
should be omitted. The following corrections 
might also be made . on p 536 aniline hydrochloride 
to aniline acetete, on p 578, under copper number, 
451 to 541, and on p 184, Irvine’s formula for 
cellulose is incorrectly reproduced. The paper, 
printing, and binding are excellent, and the work is 
to be recommended as the most satisfactory survey 
of the subject in a convenient handbook form 

A Forster 


Our Bookshelf. 

Department of Scientific and Industrial Research 
The Gleaning and Restoration of Museum Ex¬ 
hibits Third Report upon Investigations con¬ 
ducted at the British Museum, Pp. v +70 +58 
plates (London. HM Stationery Office, 1926.) 
5s. net. 

Curators of museums as well as private collectors 
not infrequently find some or other of their charges 
incapable of resistmg, unaided, the ravages of time 
in their many forms. In this volume, which 
amplifies two previous reports, Dr. A. Scott 
describes his experiences m the cleaning, restora¬ 
tion, and subsequent preservation of various ex¬ 
hibits from the British Museum and of some other 
well-known objets Tart, Sections of the book arc 
devoted to prints and pictures, to stone and 
earthenware, to objects of silver, iron, lead, copper, 
bronze and wood, and to textiles ; there are also 
described and illustrated some interesting ' fakes,’ 
foimded on a genume basis and so cleverly executed 
as to deceive even experts until some abnormal 
feature of decay suggested the necessity for 
detailed scientific examination. The text con¬ 
cludes with some notes of a general character, 
dealing with apparatus, utensils, and media likely 
to be of value for specific purposes. 

While the cleaning and restoring processes 
should preferably be left to skilled hands, the 
amateur, by adherence to the methods laid down, 
should be able to achieve satisfactory results. The 
timely admonition agamst the use of preparations 
of unknown composition is one which may well be 
extended to spheres other than that with which 
we are no'W concerned. 

The efficacy of the methods adopted is illus¬ 
trated by a number of well-produced, interleaved 
plates showing in many eases the various subjects 
before and after treatment, and on occasion some 
other point of particular interest. 

Here, then, is a book almost umque of its kind 
and invaluable to those for whom it is primarily 
intended; further, it should serve, in these days of 
the revival of ' general knowledge,’ to stimulate the 
interest of a larger sphere of readers in a number 
of cognate subjects. B. A. E. 
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Handbook of Non-Ferrous Metallurgy Prepared 
by a Staif of Specialists Donald M Liddell, 
Editor-m-Chief In 2 vols Vol I Pp xi + 

692 Vol. 2 Pp V+693-1440 (New York. 
McGraw-Hill Book Co., Inc , London McGraw- 
Hill Publishing Co , Ltd , 1926 ) 60.9 net 

There are many encyclopaedic text-books of metal¬ 
lurgy, and a new one must justify itself by 
fullness and accuracy of treatment The present 
volumes are the work ol a large number of con¬ 
tributors, and there is no attempt to give a critical 
survey of the subject Instead, there is a scries of 
monographs on the metals, most space being given 
to those which aie oi the greatest industrial im¬ 
portance Each monograph is by a sjiocialist, so 
that the information may be supposed to be ahix^ast 
of modern practice This ajipears to be true of the 
common metals, and suc?h important processes as 
the electrolytic extraction of zinc*, are trcat(‘d in 
detail. The term metallurgy has boon interjireted 
by most of the writers as referiing mainly io the 
extraction of the metals, and only m a few instance's 
is there more than a brief outline of mechanical or 
thermal treatment or of the preparation of alloys. 
Such general processes as crushing, ore concentra¬ 
tion, roasting, sintering, and electric smelting arc 
considered in separate articles as well as incident¬ 
ally under the heads of the several metals An 
extensive and useful section deals with th(‘ niat('ria!s 
of metallurgical construction M etal lograpli yon I y 
receives limited attention, and the brad* aj’tick' on 
the subject is mainly confined to ]>baHe-nik‘' 
questions, but a few of the authors give sona^ 
account of the metallography of ilaur sp(‘eial 
section. Throughout the grt'aku’ {lari- of tlu' liook 
theory is subordinated to praoticcj, and it is mainly 
as a guide to current ore-dressing and snudting 
practice that it will be fouial usofuk Tlu' k'ust 
satisfactory section is that winch deals with the 
rarer metals, m which there is now a gr(^at nu^tal- 
lurgical interest. 

The Geography of Witchcraft. By Montague 
Summers (The History of Civilisation Series.) 
Pp XI+ 623+ 8 plates, (London. Kogan Paul 
and Co , Ltd.; New York . Alfred A. Knopf^ 
1927.) 215 net. 

“ The Geography of Witchcraft,” the title by which 
Mr Summers distinguishes the second of his studies 
of witchcraft m this senes, is something of a mis¬ 
nomer . Except that his chapters h ave gc( >gra})h i cai 
headings, his treatment is purely h istorical EurtluT,, 
he deals only with Greece and Romo, England, 
Scotland, New England, France, Germany, Italy, 
and Spain An adequate geograxihical study 
witchcraft should surely go farther Even within 
the boundaries of Europe he has oraittccl areas 
which are of first-rate importance in any investiga¬ 
tions of the distribution of the belief and of special 
significance in relation to the question of origins. 
In Scotland, for example, where Mr. Summers 
notes that oven the fairies have a sinister character, 
there seems to be a convergence of two lines of 
development, one coming from the north of Europe 
and the other from the south. 
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Tlie explanation of the restriction which the 
author has imposed upon himseK no doubt is to be 
found in the fact that his interest lies in the theo¬ 
logical side of his subject He has therefore con¬ 
fined his attention to those countries in which the 
witch IS to be regarded as a subject under the ban 
of the Church and a heretic, rather than as a sur¬ 
vival from an earher stage of culture In this 
volume, as m the preceding, due allowance must 
be made for the author's strong theological bias, 
but so far as the facts are concerned, his account 
for each of the countries with which he deals is 
comprehensive, detailed, and accurate to a degree 
beyond that attamed by any other book on the 
subject 

A Botanist in. the A mazon Valley . an Account of the 
Flora and Fauna in the Land of Floods. By 
Prof R Buggies Gates Pp 203 + 11 plates 
(London H. F. and G Witherby, 1927 ) Is M 
net 

The opportunity of a voyage up the river Amazon 
so far as Tefie, which, including stays of a few days 
at Para, Manaos, and Tefie, occupied about six 
weeks, has led Prof. Gates to give an accoimt of the 
general scenery and vegetation which can be seen 
from the deck of steamers and from his brief visits 
to terra firma To any one makmg the journey by 
one of the Booth line boats and river steamers, this 
narrative by a botanist will be of interest, but for 
the serious student Prof Gates adds very little to 
our knowledge, and he himself is undoubtedly the 
chief gamer by this very interesting opportunity, 
of which he appears to have taken full advantage, 
judging from his frequent allusion to his impedi¬ 
menta for collecting, etc The book appears to be 
the author’s diary m print, so that much similar 
information is repeated, but a good many items will 
be of value to others who may make the journey. 

We are surprised that Prof. Gates compares the 
huge leaves of the Victoria Regia with their verti¬ 
cally upturned edges to dinner plates ; nor is he 
correct as to the colour of the flowers, since they 
are pure white at first and turn pink in the course 
of the day and then dull crimson as they fade 
Two short chapters at the end of the book on 
palms and other trees of the Amazon, and on woods 
and timbers of this region, are of value. 

SternJiaufen: ihr Bau, %hre Stellung zum Stern- 
system und litre Bedeutimg fur die Kosmogonie. 
Von P. ten Bruggencate, (Naturwissenschaft- 
liche Monograpliien und Lehrbucher, Heraus- 
gegeben von der Schriftleitung der Natunvissen- 
schaften, Band 7 ) Pp v + 158 + 4 Tafeln 
(Berlm : Julius Springer, 1927 ) 15 gold marks 

This is a very comprehensive monograph dealing 
with star-clusters and the work of various in¬ 
vestigators on the problems of their distribution 
in space and of their structure. In Part 1 the 
author gives the general distribution of the clusters 
in the sky and describes the methods employed 
by Charlier, Kapteyn-Schouten, and Shapley for 
determining their distances. Parts 2 and 3 are 
devoted to investigations on the arrangement of 
the component stars of the clusters and the 
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dynamical problems involved The work of Ed¬ 
dington, Jeans, Shapley, and Von Zeipel naturally 
forms the framework of the chapters mcluded. 
In Part 4 the author considers the question of 
star-clusters in relation to a general scheme of 
i cosmogony. As this monograph is intended essen¬ 
tially for students, references to original papers 
are given m footnotes In the list of catalogues 
of star-clusters, reference should have been made 
to that compiled by Melotte from the Franklm 
Adams Chart, and published as Memmrs of the 
Royal Astronomical Society, vol 60 

Through Kamchatka by Dog-Sled and Skis : a Vivid 
Description of Adventurous Journeys amongst the 
Interesting and Almost Unknown Peoples of the 
most inaccessible Parts of this remote Siberian 
Peninsula, By Dr. Sten Bergman Translated 
from the Swedish by Frederic Whyte Pp 
284 + 16 plates. (London : Seelev, Service and 
Co , Ltd , 1927 ) 21^ net. 

In this book Dr Bergman describes several 
journeys which he and his wnfe took a few years 
ago in the interior of Kamchatka, wLen he was 
leader of a biological and ethnographical expedi¬ 
tion sent by the Swedish Geographical Society It 
is the best kind of travel book, wnth no tedious 
details of daily routine, but enough incidents of 
travel to illustrate the customs and habits of the 
people and the difficulties of the road. There is 
also much original matter in the account of visits 
paid to the Lamuts and Koryaks in the remoter 
parts of the peninsula, and to the degenerate and 
disappearmg Kamchadals. The book is useful as 
giving a full and readable account of a part of Asia 
which is httle known and seldom visited except by 
trappers and fur dealers. The maps and illustra¬ 
tions add to its value Puller accounts of the 
results of the expedition are now being published in 
S’wedish scientific journals. 

Delineations of American Scenery and Character. 
By John James Audubon With an Introduc¬ 
tion by Prof. Francis Hobart Herrick Pp. 
xhv + 349. (London* Simpkin, Marshall and 
Co , Ltd , 1926.) 185. net. 

Atjdijbok’s '' Ornithological Biography,as he 
called the text m five volumes w^hich accompanied 
his great work on '' The Birds of America,” con¬ 
tained a number of descriptive articles of a general 
value. Fifty-mne of these essays and two of his 
prefaces are reprinted in this volume, to which his 
biographer adds a short introduction Most of the 
essays are sketches of pioneer life in the Ohio and 
Mississippi valleys, Labrador, Newfoundland, and 
New England between 1808 and 1834 A few 
treat more particularly of ammal life. They were 
all written m the places and among the scenes they 
describe and portray vividly many aspects of life 
in America that have now passed, submerged in 
the flowing tide of population. Thus they fulfil 
the writer’s aim, which w*as to record America as 
he saw it before man efiected drastic changes on 
the face of the country. The volume is a useful 
contribution to American natural history and 
geography. 
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Letters to the Editor. 

[The Editor does iiot hold hnnself responsible Jor 
opinioiis expressed by Ins coi respondents. Neither 
can he undertake to retion^ nor to corresjjond with 
the Lvi iters of, rejected mamisc) ipts %ntended jor this 
or any other part of Natube. No notice is taken of 
anonymous commi(nicakons.\ 

The Actinium Series and the Order ot Stability 
of Radioactive Isotopes. 

One of the outstandu:ig iDrobleins of radioactivity 
IS the exact relation of the actinium to the tlioriiini ! 
and uranium-radium disintegration series. That the 
actimum senes starts at uranium I or an isotope of 
uranium, includes uranium-T and ends at an isotope 
of lead after five a-particies have been expelled 
between piotoactmimn and the end product is regarded 
as proved bj^ the expenuiental iwidence But the 
atonuc weights of members of the series are not known, 
protoactinium is the only member of the series wdiosc 
atomic weight might be determined bv the usual 
methods, but this constant is still lacking owing to 
the very great difficulty of making a complete separa¬ 
tion of protoactinium from its homologue tantalum 
An investigation with the mass - spectrograph of 
uranium or of uramum-lead, leading to the discovery of 
isotopes not ascnbable to the uranmm-radium senes, 
might also tluow light on the atomic weights of 
members of the actinium series. This has yet to be 
made. 

Failing experimental evidence, it may be asked 
if any useful piupose is served by attempts to 
predict what these atomic weights may be. As they 
lead not only bo new values of these atomic weights 
but also to a generalisation with respect to tlio 
stability of radioactive isotopes which iii pa.rt is 
applicable to isotopes of inactive elements, as 1 liopo 
to show they do, I think they are justified. 

I assume (a) that the actinium scries starts from an 
isotope of uranium, ends at an isotope of lead, and 
includes the product uranium-for all of whicli the 
experimental evidence is very strong; (b) that if an 
element of even atomic number has isotopi^s of odd 
atomic mass, these are hkel>’ to be one and throe units 
less than the mass of its most stable isotope; (c) that 
the most stable mass of an element of odd atomic 
number is likely to be one unit greater than that of the 
most stable mass (of even number) of the element next 
below it, ^ (In (b) and (c) T am merely applying to 
elements in the range of atomic numbers 82-92 what 
is obvious from F. W. Aston’s results on elements in 
the range 34-80 ) 

Now the most stable isotopes of elements 92, 90, 
88, 82, and 80 are Imown to have masses 238,232,226, 
208, and 202 respectively. Therefore according to 
(c) the most stable isotopes of elements 93,91, 89, 83, 
and 81 are likely to have masses of 239, 233, 227, 209, 
and 203 respectively. (This is certain for element 83 
and very probable for element 81.) Can proto- 
aetmium have the atomic mass 233 assigned to the 
principal isotope of element 91 ’ Now, so far as has 
been investigated, the most stable isotopes of elements 
92, 90, 88, 86, 84, 83, 82, and 81 are either ‘ a-rayers ’ of 
long life or products which may be described as 
potentially " a-rayers ’ (bismuth 20*9 being regarded as 
the parent of thallium’s isotope 205, lead’s isotope 208, 
the parent of mercury’s isotope 204, etc.). Proto- 
actinuim, an "a-rayer’ with an estimated period of 
10,000 years, is clearly in this class ; actimum, a 
‘ ^-rayer ’ with a period of 20 years, is clearly not. The 
former may therefore have an atomic mass of 233, 
the latter may not have an atomic mass of 227 ; and 
these two statements are consistent with one another, 
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since the former element is the ])aient of the latter by 
an a-paiticlo (*haugo. 

An alU‘rnativ(‘ value lor tlu^ aiiomie nuiss of proto- 
actiniuin would bo 235, since, as K. \V Aston’s ix^sults 
show, an elenuait of odd atomic mnnbci- ma\ ha\e 
a second isotope tw'o units groati^r in imiss tlian tliat 
ofc the principal isotope The value 233, howiwer, 
leads to a value of 237 for the mass ol that uranium 
isotope wdiich is the head of the ai'.Linium series, a 
value consistent with assumption (/>), wtiereas the 
value 235 leads to a value 239, w4iicli is not. Again, 
as the mass 227 may not bo assigned to actinium, the 
mass 23 L may not }30 assigiKnl to protoactinium If, 
therefore, the atomic mass ol [irotoactinnuu is an 
odd number, that mass must be 233 il the assum])tions 
I am making are xalid Tins value lixes the atomic 
weights of the r(‘mammg moniliers of the senes unless 
it can be shown that, a iurther a-pariie,lt' which has 
been oveilookc'd, or a massive particle' otiu'! than an 
a-particle, is expelled by sorni^ imnnlx'r of the siaii's 

Fonneily 1 regarded the' actinium series as Ix'gmmng 
on a iiraujum isotope of mass 239 or 235 and (‘uding 
at a lead isotope of mass 297. This vk'W' was 
suggested by the fact that the translormat-ions lonuim 
to radium-/^, radioiliorium to thorjum-b’, and ladio- 
actmium to actinmni-B, are all similar as regards llu' 
radiations expelled, and m that each firoduet in thc'Si' 
transfoi mat ions has a period on the axerago 890 
times smaller than that of its ])areni, and yet' the 
avoiage rate of decay of jiroducis ot the Orst 
transformation is 7 5>' 1(F Imu's that of the corre¬ 
sponding jiroducts of the second and thati of t h(' second 
about 49 times that of the corrc^sponding piodiuds of 
the third. 

I argued that as the factor 7-5 lairri'sponds to 
a difference ui mass of t he isotopi's ol 2, (iluai its sipuu'c^ 
root' (of the same ordei’ a,s 49) (‘orri^sponds t'Oaahheri'nei^ 
111 mass ot 1. I concluded, tlu'rcfore, t hat' it .n, .r 2, 
•r - 4 iH^f)r(\s('ntr a,tonu(* maMSses, and tih(‘ first and sch'oihI 
those of, say, ionium and I’a.diothorium I’ospeidively, 
the atomic mass of radioa,ctinmm would h(' not^ .r 4 
but X ' 3. 

This implies, I sei^ now, tliat' tdu' d<H‘i'(‘aiSing ordi'r 
of stability of the masses is ,r, x- 2, .r 3, x !. But. 
if this order wovo x, x -2, x ~ 1, x 4, as I hopi' to 
show it IS, thou tho proper (‘omdusion from this 
relation between the pmaods is t/fiat tho alonuc ma-ss 
of tho actinium product is x ~ 1, not .r 3 Th(» mass 
of radioaetmmm should be therefore 229, not' 227, aud, 
in consequence, that of every actinnirn jiroduct sliould 
be 2 units higher than 1 formerly thouglit. 

If protoactimuiu has an atonuc nuiss of 233 the 
masvses of actinium products of t9cmonts 92, 91, 99, 
89, and 88 are known, and their stabililh's may be 
compared wdth the corresponding products of tlie 
radium and thorium senes. Tw'o empinca'I r(9a4aonH 
ajipear to connect stability, as measured liy half- 
value period, with mass, 

I. For an element of even atomic,numlxu' the nuisses 
of its a-ray and of its /:t-ray jsotofies Hire in (kMjreasing 
order of stability when arrangiHI in tho orders .r, x - 2^ 
a; ™ 1, £c - 4, .r ” 3, etc,, and x, x 4 2, a; -i I, a: 4 4, x -I- 3, 
etc., respectively, x being an even numbin’ and tho 
atomic mass of the stablest isotope 

II For an element of odd atomic munb'er the masses 
are in decreasing order of stability wlien arranged in 
the same order as tho /H-my isotopes of an ciloment of 
even atomic number , x tho atomic mass of tho 
principal isotope is, however, an odd numbeu'. (For 
all radioactive elements tho isotopic of mass x is an 
‘a-rayer’ ; for a comparison of its stability w-Ith that 
of Its /8-ray isotopes, how’ovor, it may be convcmtion- 
ally regarded as a ‘/t-rayor’ of very long period and 
therefore of very great stability.) 
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For eloment 92 the decreasing order of stability is 
Liramum I (238), actmourammn (237), uranium II 
(234) , by rule I it is 238, 236, 237, 234, 235. For 
element 91 the same order is protoactinmm (233), 
m’amum-.Z^ (234), uranium-Xo (234) ; by rule II. it is 
233, 235, 234, 237, 236 For element 90 the order is 
thorium (232), ionium (230), radiothorium (228), 
radio actinium (229) for ‘a-rayers’ ; by rule I. it is 
232, 230, 231, 228, 229 , for hd-rayers ’ the order is 
thorium (232), luamum-Xi (234), iu*anium-r (233); 
by rule I. it is 232, 234, 233, 236. For element 89 
the order is stablest isotope (227), actinium (229), 
mesothorium-2 (228) , by rule II. it is 227, 229, 228, 
231 For these four atomic numbers, then, the rules 
give values consistent with the known or assigned 
values of all the known isotopes. 

A more general torni of these rules holds for the 
isotopes of several of the inactive elements investigated 
by F. W. x4ston. Clraiited that an element of even 
atomic number has one oi more isotopes of odd mass 
number, then it is to be expected that (a) the even 
mass numbers may be arranged in order of decreasing 
stability m two senes • one, m winch the mass 
numbers increase unifoimlv from the mass number 
of the principal isotope, and the other in which the 
mass numbers decrease, (h) any odd mass number 
(capable ot existing) when arranged with the eyen 
mass numbers in decreasing order of stability, follows 
the mass number one unit greater in an ‘ increasing ’ 
senes and the mass number one unit le^s in a Ale- 
creasing' senes. For example, the experimental 
decreasing order of preyalence in Nature (here regarded 
as the cntenon of stability) of the isotopes of selenium 
IS 80, 78, 76, 82, 77, 74. The ‘increasing’ senes is 
80, 82, the 'decreasing’ SO, 78, 7(), 74, and the odd 
mass number follows 7(), as it should according to 
tho general form ot the rule 

Again, the^ experimental order for the isotopes of 
xenon is 129, 132, 131, 134, 136, 128, 130, which is 
nearly consistent with the orders giyen by the rule. 
129, 132, 131, 134, 136, and 132, 130, 128. Of the 
elements investigated by F. AV Aston tlie experi¬ 
mental order of decreasing stabilities of isotojies is 
consistent with those given by the rule for sulphur, 
selenium, krj-pton, neod^nnmm, and lead, is nearly 
consistent for xenon, cadmium, and meremy, and is 
inconsistent for tin and the light elements magnesium 
and silicon. 

In element 84, despite the fact that polonium has 
the longest period, the order of decreasing stability 
of the remaining isotopes is radium-A (218), thorium-A 
(216), actimum-A, radium-C (214), and thorium-0' 
(212) By rule I. the atomic mass of actmimn-A 
should, therefore, be 217, and this leads to a value 
for the atomic mass of 209 for the end-product. 

In element 83 the stabilities of the three O-products 
may be compared first as " a-ravers ’ and secondly as 
' /i-rayers ’ According to the rules, m the former case 
an atomic mass of 213 or 211 is suggested for actinmm- 
G ; in the latter case a mass of 213. These values 
lead to values of 209 and 207 respectively for the 
atomic mass of the end-product. 

In element 82 rule I. fixes the atomic mass of 
actmium-i? as 211 ; for a mass of 213 the half-value 
peiiocl of actimum-S should be less instead of, as it 
IS, slightly greater than that of radium-B ; the value 
211 leads to a value of the atoixuc mass of the end- 
product of 207. 

Finally, in element 81 rule II. gives possible values 
of 209 and 207 to the atomic mass of actmium-O^', 
which lead to values of 209 and 207 respectively for 
the atomic mass of the end-product. On the whole, 
the application of the rules to these four elements, 
though not satisfactory, points to a value of the atomic 


mass of the end-product of the actinium series of 209 
rather than 207. This is, of coiuse, the value to be 
expected if protoactiiiiam has an atomic mass of 
233, and if there is no abnormal particle expelled by 
actmium-X or other member of the senes. 

A S. Bussell. 

Ciu-ist Church, Oxford, 

Aug. IS. 


On Incomplete Spawning and the Problem of 
Fertilisation in O. edtilis. 

During recent investigations on the relation of 
spawning m the native oyster (0 erlulis) to external 
conditions, certain phenomena, which it is advisable 
to record early, have recentB" been observed 

At the end of the new moon tides at the end of 
July and m the beginning of August (1927), there 
was a fair to heavy general spavning of oysters 
(O. cchdis) on the beds in the upper part of the Fal 
Estuary In this general spawning it was observed 
that a lax'ge proportion of the spavning mdivxduals 
had (apiiarently) tailed to fertilise a large pmportion 
of their eggs, varving m individuals trom 20 per cent, 
to 60 i)er cent , with occasionalh a high^i‘ pro])ort]on. 
The successfully fertilised eggs were found in the 
condition of develo})ment of 1, 2, or 3 days old 
embryos, while the unsegmeiited eggs showed at the 
same time great variation in size, and in many cases, 
but 111 small piopoition, a vanalile number of nuclei 
to as high a number as 13 Unsegmented eggs con¬ 
taining many nuclei may be associated with either 
polyspeimy, or with conditions which prevent 
segmentation after fertilisation, or may possibly 
also occur as a result of degenerative changes in the 
unfertilised egg. 

It is a tact, however, that there has been a large 
wastage of oyster eggs on the Fal Estuary oyster 
beds at the critical spawning time in early August. 

At the same time as it was found that a high per¬ 
centage of eggs remained unsegmented, due apparently 
to not being fertilised, it was noticed that the per¬ 
centage of incompletely spent female individuals had 
increased from an average of about 10 per cent to 
17 per cent, (in comparable sam^des each amounting 
to 700 individuals), so that eggs m considerable 
cpiantities liave also been lost trom an meiiiciont 
response to the spawning stimulus 

The incomplete spawning of female oysters has 
previously been shown to be not uncommon {Jom, 
J/.B.A., Vol. 14, j). 974, 1927), and elsewhere {Fish. 
Invest., London, vol. 6, 3 and 4; 1924) that unspent 
ova may eithei remain in the gonad to produce a 
‘ curdled fish,’ and become absoihed later, or be 
excreted in masses on to the shell and covered with 
a calcareous deposit to form what Mr. Hajmes, I 
believe, was the first to describe as an ‘ excretion 
blister.’ The large proportion of incompletely spawned 
females recently foimd among tlie Fal Estuary oysters 
is nevertheless unusual, as is illustrated by tiie occur¬ 
rence of only 2 to 6 per cent, incompletely spent 
individuals m more than 7 comparable samples of 
100 oysters examined at the same time from A¥est 
Mersea, Essex. In one samxile of 100 individuals 
from Thornfleet, West Mersea, however—and curi¬ 
ously on Aug. 2—there was the imusually high per¬ 
centage for 1927 of 12 incompletely spawned. (These 
percentages are accumulative from the begimiing of 
the spawning season ) 

The mcomplete natural spawning of female oysters 
can probably bo explained satisfactorily as a result 
of normal natural causes, and is probably always 
relatively high in the Fal Estuary. It seems highly 
probable that the phenomenon is due to the occur- 
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rence of temperature fluctuations at about the 
spamimio; period. Thus, this year it was found 
that the temperatuie over the Uiiper Fal oyster bods 
fluctuates to an unexpected extent with the nca]> and 
spring tides ; for example, on Jiily 21 toinperatiu’os 
over the beds generally ranged from 62° to about 
63° F., the temperature being about 62° at fathoms 
at about low water above Tuinaw^are Bar. On 
Aug 3 at the same station at the same depth at 
half ebb-tide the temperature was below 60° and 
less that o9° at 14 fathoms at the lower end of the 
oyster beds. A similar fluctuation was observed in 
the succeeding neaps and springs, and on Aug. 17 
the remarkably low temperature of 57° was recorded 
m 14 fathoms at the lower end of the beds, with a 
corresponding reduction in temperature over the wdiole 
of the beds It is clear, therefore, that at the spimg 
tides relatively cold water sweeps directly into the 
Fal Estuary and over some parts of the oyster beds 
from the deeper parts of the English Channel, while j 
during the neap tides the tidal oscillation of water | 
IS reduced and in summer weather the water becomes 
relatively warm. It is not possible, however, to discuss 
these matters and their bearing on spawning fully here. 

In samples of oysters from the Fal Estuary, exam¬ 
ined from one week to a fortnight after the abnormal 
spawnings were observed, individuals were found 
carrying normal shelled larvae and at the same time 
a small proportion of much smaller and frec^uently 
abnormal shelled larvae, the latter no doubt being 
the product of the fertilisation of scarcely ripe eggs; 
as the abnormal larvae will probably not live, there 
will be additional loss of some of tlie eggs which were 
fertilised. 

It would seem, therefore, that at the jicriod of the 
new moon tides at the end of July in 1927 on the 
Fal Estuary oyster beds, there was a powerful 
stimulus exerted on oysters to spawn, and that a 
large proportion of those female oysters, which were 
approaching maturity, s]>awned either incompletoly 
or apparently before collecting sufficient sperm to 
fertilise their eggs Since normally sogmontmg em¬ 
bryos occurred alongside unsegniented eggs in the 
mantle cavity of the same individual, it is not neces¬ 
sary to infer that abnormal substances in the sea¬ 
water have interfered with and affected the process of 
fertilisation. On the other hand, the occui'renco of 
large numbers of unsegmenting eggs in a high pro¬ 
portion of the spawnmg oysters on beds which aro 
depleted in numbers necessarily raises the question as 
to whether enough male-fimetionmg oysters exist in 
the locality to supply the relatively widely scattered 
females. It is possible that not enough sperm had 
been emitted by the oyster population to enable those 
females ripemng at the end of July and m early August 
to collect a sufficiency to fertilise their eggs. The lack 
of sperm may be due either to a shortage of males or to 
an incorrect timing of the spa'^vnmg of the males in 
relation to the maturmg of the females. 

There is, however, no means of testing these views 
in this or a sinailar occurrence until fuither researches 
show at least how and when the native oyster stores 
the sperm destmed to fertilise its ova. Hoek, the 
gi'eat Butch naturalist, found and figured in 1883 
{Tijd. Ned. DterJe. Fer, Snpp. Beel 1, Leyden) discrete 
sperm in the renal tubules adjommg the external 
genital aperture m a female oyster, hut the precise 
situation of this functional spermatheca has not yet 
been defined, nor has the condition of this region 
been determined in a significant number of ripening 
females to establish the facts of the normal method 
of fertilisation in 0. edulis. A spennatheca which 
should contain enough sperm to fertilise any number 
of eggs from half a million to a million or more, in 
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oysters of 5 yoaivs of ago or inoio, ought not to be 
difficult to domonstrato 

An additional ]3omt of interest ausmg out of the 
obsoivations rocordofl above is that owing to the 
laige number of o^^sieis which fiavo spawiuHl incom¬ 
pletely, it IS piohablc that there will be a slightly 
increased mortality, and also an unusual number of 
shells with excretion blisters in ilio term of sub- 
spherical calcareous projection containing rcjcct.od 
ova, as some newly formed ones have already boon soon 
From data whicli aro being accumulated, evidence 
IS being obtained that the incomplete spawning 
of: females is a not uncommon cause of death, which 
will need to be considered car(Tull>% m relation to 
oecinronees of unusual mortahf-y among oysteis, 
especially when such occurs in seasons of abnormal 
weather* J H. Outon 

Marine Biological Laboiatory, 

Plymouth, Aug 21. 

Published Values ol the Velocity of Light. 

tSoMio time ago, rctjuiring a list, of ilu' detoimma- 
tions of the velocity of light madi' h\ different 
investigators, I, not unnaturally, leieriiHl to i.ahles 
of this constant, some of those which were available 
to me being given bv authoriiies of such high 
standing that thoir trustworthiness was, to my 
innocent mind, absolutol.v out- of ([uostion 

As a result, 1 found myself led astray to such an 
extent (amounting to the withdrawal, at the eleventh 
hour, of a paper already sot up in type ajid about to 
appear in a well-known scientific publaMtion) that 
1 feel it incumbent upon mo to ask the hos[)itahty 
of the columns of NATuaw to un'oaJ the almost 
incredible confusion existing in most, works of 
roforenco dealing wiih this particular <|U('s(.u>ii, as a 
warning to the unwary about t-o jnii. tluMi* trust, itr 
second-hand information, inshuid of t‘(dVn mg to t.ho 
original [lapers themselviw, and at. Ihi^ sa.me tiuu^ to 
])Lit a plea belore those on high who, Ixung busy 
(and human, dcspiio their exalt.ed static), are mchruH! 
to (juoto from momory, initiating flun’diy errors 
which aro (‘Ofuixl and r(M*o[)iod md<4hnt.(6,\, unt.il they 
mislead the mvost.jgators lhems(dv(\s who have ina,(lo 
the oxjioimuaits of which they so ligfitly misijuot.e 
the results ! 

The discovery took place vvluai 1 not.i(‘(Ml extra¬ 
ordinary (liscrcpancios between a i.alilo of t.he values 
of the velocity of light, given by Prof. A. A. 
Michelson in the Journal of the. Franklin knstitule for 
Nov. 1924, and reproduced m Natljku for Bee 
6, 1924 (p. 831), and Table 166 of thi^ Roeueil do 
constantes physic|ues,” by Abraliam and Sacerdoto, 
an imposing volume of 753 pages in 4t.o, pu))hs]uxl 
under the auspices of the Sociote Prampiise do 
Physique. I beg leave to roproduci^ here t.he relevant 
portions of these two tables (foi conviaiiouco’ sake 
I have given a number to each of the determinat ions) • 
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“ itcciieil (le coirisiiintes 
piiysKtucH ” 


Investi¬ 

gator 

Distance 

km 

Velocity 


V (centi- 
inMres par 
secoude) 

Auteuis 

1 

Cornu 

23 

299,050 

6 

3 I33y 10'“ 

Ih/eau, JH49 


Perrotin 

12 

209,900 

7 

3 004 

Cornu, 1871- 


Michelson 




1874 

3 

06 

290,805 

8 

2 0088 

Peirotiu, 3904 

4 

Newcomb 

6 5 

290,860 

9| 

2 080 

Noucault., 
1810-1862 
Mi<‘helHoii et 

5 

Michelson 

35 4 

209,820 

10 

2 9904 






Newcomb, 

1885. 






11 

2 9989 

Michelson, 

_ 

__ 




1__ 
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In order to dispel my perplexity, I had recouitae 
to the orip:inal comimimcation^, memou’s, papers, 
etc , and to my amazement I tomrd that of these 
11 determinations, onljj one appears to be correctly 
quoted, or, at any rate, is in accordance Tilth the 
original contributions ' 

(1) Cornu’s value is 300,400. The value 299,950 
IS evidently the result of a later discussion of Cornu’s 
own results Apart from the fact that it appears 
questionable to quote as the result obtained by an 
investigator, a value to which he himself emphatic¬ 
ally objected {Rapports prisentes au Gongies Inter- 
7iational de Physique, 1900, vol 2, p 228), the value 
given IS different from that given by Hehnert (Astro- 
nomische Nachrichten, vol. 87, 1876-1878, p. 123) 
and from that of Listing as c|uoted ever^^here else 
by Newcomb (Astronomical Papers for the American 
Ephemeris and Nautical Almanac, vol. 2, Pt. m.), 
by Michelsoii himself (Decennial Publications of 
the University of Chicago, vol 9, 1902, and Phil. 
Mag, 6th senes, vol. 3, p. 334), and by others, 
namely, 299,990. I have not yet been able to find 
Listing’s original jiaper and cannot offer any reason 
for the discrepancy. 

(2) The distance given is that between the Nice 
Observatory and La Gaude, determinations over which 
gave 300,032. The value given (299,900) was obtained 
between the observatory and Mont Yinaigre, a 
distance of 45,950 7 metres, not 12 km. (Annales de 
VOhservatoire de Nice, Yol. 11, 1908) 

(3) This value does not agree with any other value 
given in any contribution by Prof Michelson, the 
existence of which I have been able to ascertain It 
corresponds closely to (11) (see below). 

(4) The distance is wrong . this particular value was 
obtained between Fort i\leyer and the Washington 
Monument, a distance of 3721 2 metres, not 6 5 km 
(Zoc. cit.) 

(5) This value vas correct at the time of publica¬ 
tion. It has been since reduced to 299,802 (Astroph. 
Jour., vol. 65, 1927, p. 2). 

(6) Fizeau’s lesult (for air) was given as 70,948 
leagues of 25 to the degree. The ‘‘ Nouveau Larousse 
lllustre,” the standard French ancyelopjcdia, gives 
4444 metres for the value of the “ lieue de 25 au 
degrth” This gives 315,300 nearly (Comptes rendus, 
vol 29, 1849, p 90). 

(7) Cornu’s determination, as given, was obtained 
between Sept. 3 and 27, 1874, That obtamed in 
1871-1872, namely, 298,500, was altogether rejected 
(Annales de VOhservaioire de Pans, vol. 13, 1876). 

(8) Perrotm’s experiments giving this figure were 
made in 1902, not in 1904. It is only a prelimmary 
result; the final value was 2 9990 (Annales de 
rObservatoire de Nice, vol. 11, 1908). 

(9) Foucault made no determination of the absolute 
velocity of light in 1849 ; all the work was done in 
the summer, 1862 (Comptes rendus, vol. 55, 1862, p. 
501). 

(10) With the exception that Newcomb did not 
co-operate in these experiments, that they were 
performed m 1879, and that the result was 299,910, 
the data given are correct (Astronomical Papers for 
the American Ephemeris and Nautical Almanac, vol. 2, 


Pt. IV.)! 

(11) No determination appears to have been made 
by Michelson m 1902. The value 299,890 was adopted 
by bun m a paper published that year, as represent¬ 
ing the best value up to that time, and is the average 
of several determinations by Cornu (discussed by 
Listing), Newcomb, and Michelson (Decennial Pub. 
Umv. Chicago, 1902, and Ph il. Mag., 6th senes, voL 3, 
p. 334). 

Nor is this all the tale : Newcomb (Zoo. cit.) states 
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that Cornu’s first experiments were made iix 1874, 
and his final ones in 1878, and tins is repeated by 
Michelson, by Preston (“ The Theory of Light ”), 
and by Cornu himself (Rapports prisentes au Gongres 
International de Physique, vol 2, p 227). Here is a 
physicist misled into giving a year four years in error 
foi the time of his own experiments ’ 

Finally, Michelson gives, as having been obtained 
m 1925 (Astroph Jour., vol 65, 1907, p 12, first line 
of the first table), a result, namely", 299,802, which 
had already been published in 1924 (toe. at vol 60, 
1924, p 256). 

I shall not trouble readers of NATUtiE with the 
mispimts which only offered a temporary check. 

Some may think that I have been too exacting 
in respect of dates as they seem immaterial in the 
determination of a constant Let it be remembered 
that a velocity involves the use of a unit of time, 
and that so long as this imit is provided by the 
rotation of the terrestrial globe, it is apt to vary, 
and this variation cannot be ignored in measurements 
mvolvmg an incredibly small fraction of a second of 
time (one fifteen millionth m the case of Foucault). 
In few cases only is the actual date given m the original 
contributions from the investigators, the average 
time of the year has often to be guessed. 

M. E. J. Gheuby de Bbay. 

40 Westmount Poad, 

Eltham, S.E 9. 


Prof. Lewis’s ‘Light Corpuscles.’ 

In order to maintain his theory of light corpuscles 
(see Nature, Feb. 13. 1926), Prof G. N. Lewis 
has had to suppose that the absorption of a quantum, 
as an event, has a certain control over the ©mission 
of that quantum. This is repugnant to common sense, 
and remains so oven when qualified in the way Prof. 
Lewis has been able to do. 

To overcome this the following suggestion may be 
made. Wlien two events are causally related, as, 
for example, the emission and absorption of a photon, 
it will depend xipoii certain conditions whether we 
can say that they are in causal contact; whether the 
interval between them is zero. 

When, on investigation, it is found that the two 
events are the only two concerned in the relation, 
then we must suppose that they are m causal contact, 
this is what is supposed to happen when light is 
transmitted in vacuo. But when on analysis it is 
found that there are other events concerned, then 
it is by no means necessary that the two events first 
mentioned should be in direct causal contact. Thus 
it may be that the events can be arranged in series 
by their exteiisional relations, with the two original 
events as ends or termini; and in this case, even 
though each event may be in contact with the next 
m the senes, the two ends will not b© so related : 
and, what is more, their mutual relations will depend 
upon the mtervemng events. 

This simple suggestion will easily account for the* 
observed dunmution in the velocity of light m a, 
refractmg medium, and we may hop© for an intelli¬ 
gible explanation of the diffraction effects of a lens 
system. Thus the absorption-event at the lAioto- 
graphic plate is not directly related with the emission- 
event at the distant star, nor is the interval between 
them zero ; they are connected via the chain of 
events occurring within the lens system of the 
telescope, and these latter will presumably have an 
efitect on the final absorption event, producing in 
fact the diffraction pattern that is observed. 

m2 
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At filst sight this idea upsets the bmiple leveisibility 
of the process, but not, I tliink, if we confine the 
postulated reversibility to ^Daiis of events actually in 
causal contact: m any case it is more intelli^iblo 
and more in accordance with the historical develop¬ 
ment of physics than the one it has been designed 
to replace or supplement 

William Band. 

Physics Department, 

University of Liverpool, 

Aug. 18 


Penetration of Radio Waves. 

In a recent letter to Natxjiie (July 2) by two of 
the present writers, it was pointed out that informa¬ 
tion was lacking as to the extent to which radio waves 
could penetrate the earth By the courtesy of Mr, 
J H. Claik, Mr. H. K Lidstone, and other ofiicials 
of the famous Caribou Mine, Colorado, an oppor- 
timity was offered on Aug. 17 to make some satis¬ 
factory tests on this point. 

Mr. Guy L. Allen, of Boulder, used a nme-valvo 
(or tube) super-heterodyne Victoreen set which ho 
had built hmiself, and with which he had heard 
Buenos Ayres, Madrid, Lima, and London. At a 
dejith of 220 feet below the surface, and m a cross 
cut clear of wire, rails, and pipes, he readily detected 
K F E L Denver (248 metres), and the concert was 
well heard from the loud speaker by all present. On 
proceeding to a depth of 550 feet, earner-waves were 
detected, yet no clear reception was possible m the 
morning But in the evening at 9 20 the party 
retmned to the 550-foot level, and at the end of a 
tortuous passage 80 feet distant from all wii’es and 
pipes, speech, music, and song from K O A Denver 
(326 metres) was heard from the loud speaker about 
as clearly as on the surface earlier m the evening. 
In both cases the leception was by loo]i, and in both 
cases maximum intensity was obtained when tlie 
loop pointed within a few degrees of Denver, about 
fifty miles away. 

Previous expenments at the tunnel at Blontroal, 
Canada, had shown that 40 metre waves were weak 
m penetrating power ; that broadcasting waves were 
more efficient, while longer waves of 10,000 metres 
smpassed both. 

Details of this experiment will be published m due 
course in a report of the Bureau of Mines. 

A. S Eve. 

D. A. Ejsys 

E. H. Denny. 

Bureau of Mines, 

Washington, D C. 


Pyrex as a Container for Radium Solution.^ 


Some readers of Natube may be interested to know 
that Pyrex glass is not suitable as a container for a 
solution of radium salt. About two and a half years 
ago, I dissolved salt containing 150 milligrams of 
ladium and put it into a Pyrex bulb comiected with 
a Toepler pump for remo\ung the radon. Three 
months ago, when examming the bulb, I,found it to be 
cracked in almost eveiy conceivable diieetion. The 
bulb seemed airtight still, but the solution was 
immediately removed to a soft glass bulb for safety. 
On closer examination it was found that the cracks 
started from the inner surface of the bulb. Some had 


* Publication aiitiiorisea by the Director of the 
Standards of the 0 8. Department of Commerce 


National Bureau 
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penetrated only slightly, and otluM's lumh or 

completely through to th(‘ ouI(M' surfaei' None 
extended below the le\el ol the solution. Th(\\ only 
appeared where' ilr' 
radon coukl lie c^x- 
]>ei‘te(l iiO colle(‘ti in 
f|uantity in the ('vaeu- 
ated region just aliove 
the solution Tins in¬ 
dicates clearly that the 
cracks are caused by 
the bombardment of 
the inner suiface by 
a-i ays How this starts 
a crack, and causes it 
to contmne only so Far 
as tho bombardment 
by the a-particles ox- 
tonds, IS not readily 
understood This (1 ifh - 
eulty IS not continei I t,o 
a biilb containing solu¬ 
tion, for I have also 
observed that Pyrex 
tubes used to store 
purified radon bohavo 
in a similar manner. 

It has been known for 
some years that (j uar tz. 

IS affected similarly, a 
fact discoveretl, I beUovo, by Madame Gnrie. Tlie 
accompanying photograph of tlio bulb (Fig 1) shows 
many of the larger cracks. 

L. F. (hruTiss. 

Bureau of Standards, 

Washington. D.Ch 



ElG J - Pvu'X bulb cuK k(‘d by 
a-iay bombaulmoiit. 


The Expert in the Civil Service. 

Members of tho professional, scii'iitifie, and (tech¬ 
nical class(>s in tho (hvil St'rvici^ will wih*om(» tho 
loading article on “ I'ho Export m (/Ih^ (Ivil 
m tho'jssuc of Nature of Aug. 27. dlHi proposaJ for 
tho appointmont of a Royal (Vinmussion (o oxa,mino 
and report on tho present poshion ol tho jiioUsssional 
worker in St^ato service has tho full support of tho 
Institution of Professional (hvil Soivants, a body 
representative of the above classes. Imloed, since 
its inception in 1919, tlie Institution has boon striving 
to obtain an official inquiry into tho conditions govern¬ 
ing the employmout of .its momhiu’s lu tho Civil 
Service. The Institution is convinced that tho 
improvement of the status of professional workers 
in tho Service—the necessary proeodont tc) fuller 
economic recognition—and froor access t<o adminis¬ 
trative posts, will only bo obtained hy such an nKpury 
as IS advocated. An im])artial inipury int-o tho 
position of the jirofossional and scioulhic <*lassos in 
State employment is al)solut(4y ossontial if the 
efficiency and well-being of tho vSidwico under niodorn 
conditions are to bo maintamerl. Tho Couuful of th<^ 
Institution reiterated last year its ])ohcy of pressing 
for a public inquiry, and welcomes the influential 
support of Nature in the steps that will b(^ noeossary 
to bring to pass this long-desired event, which is of 
such importance in the interests of both the State and 
the pirofessional worker. 

F. A A. Menzleb. 

(Honorary Socret^ary.) 

The Institution of Professional Civil Servants, 

69 Victoi’ia Street, London, S.W.l, 

Aug. 29. 
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Some Problems of Polar Geography.^ 
By Dr R IST. Rudmose Bkowijt. 


The Tasks of Exploeatioist 

HE existence of an Antarctic contmeiit is still 
based on circumstantial evidence, and until 
more than some oOOO miles of its coastime, or only 
about 35 per cent, of the total length, are known, 
direct evidence of Antarctica will be lackmg. It is 
not a little remarkable that all the exploration of 
the twentieth century has merely modified the 
probable outhne of that continent as it was pre¬ 
dicted by Sir John Murray in 1886. He had httle 
but the reports of Ross, d'Urville, Wilkes, a few 
sealers, and the Cludlengcr to go on, and, mamly on 
circumstantial evidence, he built his Antarctic 
continent The one considerable change in that 
map has been the curtailment of the Weddell Sea 
and the removal of its southern extremity some 
four degrees north of Murray’s position in lat. 
82° S 

Most of the Antarctic ' lands,’ and certainly 
nearly all those that may be classed as key positions 
to the coastline of Antarctica, date from last 
century, some of them from a hundred years ago 
Coats Land, Wilhelm Land, and Oates Land are 
among the few exceptions. Enderby Land, the 
one certain or nearly certain land in more than 
3000 miles of hypothetical coastline, has never 
been seen or seriously searched for since Biscoe 
found it in 1831. It should be the base of an 
expedition that is prepared to work westwards. 
Hea\w ice congestion so far found by all vessels 
that have tried to push south between Enderby 
Land and Coats Land, suggests that this stretch of 
coastime will have to be put in by sledge journeys 
along the edge of the ice cap. The western shores 
of the Weddell Sea are another ice-girt region which 
no ship has been able to penetrate, a region of 
dangerous ice pressure. Here, too, the advance 
must be by land journey, but it should be relatively 
simple, since accessible bases are known in Oscar 
Land and adjoinmg parts of Graham Land. Lastly, 
there is the great gap south of the Pacific between 
Charcot and Edward Lands, wLich leaves ample 
scope for an attack from both ends. A minor 
problem in the outhne of Antarctica for an expedi¬ 
tion based on Edward Land is the determination 
of the eastern side of the Ross Sea and the elucida¬ 
tion of Amundsen’s sighting of land to the south of 
Edward Land, the appearance of land wkich he 
called Carmen Land. 

Even more important, howwer, than the dis¬ 
covery of the ' missing ’ stretches of the Antarctic 
coastline is the explanation of the structure of the 
continent and its former connexions with other 
lands of the southern hemisphere 

Graham Land and Victoria Land are both regions 
of lofty mountain ranges, but apparently of con¬ 
trasted structure and diverse origin. The ranges 
of Graham Land, often called the Antarctic Andes, 

^ From the presKlential achircbs to Section E ((Geography) of the 
British Association delivered at Leeds on Sept 1. 
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in stratigraphy and structure as well as in their 
eruptive rocks, bear so close a resemblance to the 
Cordilleras of South America that there can be no 
reasonable doubt that they were at one time 
comiected and are in fact dismnted parts of the 
same foldings Nor does it appear doubtful, any 
longer, that the Ime of former contmuity can be 
traced by a submerged ridge on w’hich stand relics 
of the cham in the South Orkne^^s, the volcanic 
South Sandwich Group and South Georgia, extend¬ 
ing in a great arc between Trmity Land and Tierra 
del Euego and sw’eeping well to the east of Drake 
Strait There is no doubt of this line of con¬ 
nexion, but W'e are still uncertam if South Georgia, 
and even more so, if the Falklands are really frag¬ 
ments of the arc or relics of a lost South Atlantic 
Land. 

The Antarctic Andes, or Southern Antilles, have 
been traced south-eastward hut lost sight of at 
xllexander Island and Charcot Land, wiiich in all 
probabihty are parts of the same formation. The 
great problem of the Antarctic is what happens to 
these ranges. On the opposite, or New" Zealand, 
side of the Antarctic, the great fault ranges of 
Victoria Land show little if: any resemblance in 
structure and origin to the Antarctic Andes. A 
great horst capped with horizontal layers of sand¬ 
stone, probably of Permo-Carboniferous age, is 
associated with much evidence of volcanic activity, 
and seems to rise from a great peneplain of crystal- 
hue rocks which underlie the whole of that side of 
the Antarctic ice-sheet. 

The structure of the Victoria Land edge of the 
Ross Sea is remimscent of Tasmania and eastern 
Australia, and the suggestion of former continuity 
across the Southern Ocean receives further support 
from our knowdedge of submarine relief between 
Antarctica and Australia. 

The relationships betw-een x4ntarctica and South 
Africa are still very obscure, since the African 
quadrant of the Antarctic, both by land and by 
sea, remains one of the least explored parts 

One suggestion is that the horst of Victoria Land 
is continuous with the Antarctic Andes Certainly 
the direction of the Maud Mountains to the south 
of the Ross Sea supports this view, and evidence 
of great faults bounding the Andes may show that 
those ranges after all are not entirely different in 
nature from the ranges of Victoria Land. A 
second suggestion is that the Antarctic Andes re¬ 
appear in the Ross Sea in the old crystalline rocks 
of King Edward Land—^which as yet are but httle 
knowm—and that these w"ere once continuous with 
the folds of New Zealand- If this be true, the 
ranges of Victoria Land and the Maud Moiintams 
probably swing across to Coats Land and may 
cause those vague shadow-y shapes that a few of 
us w"ho have seen Coats Land believe to exist 
in its far interior. Nothmg is known at first hand 
of the structure of Coats Land, but rock frag¬ 
ments dredged in the Weddell Sea, and presumably 




408 


NATURE 


[September 17 , 1927 


derived from Coats Land, suggest a closer relation 
witli Victoria tliaii ■with Graiiaiii Land 

In any case, it looks probable that our knowledge 
of Antarctica confirms the growing belief that tlie 
Pacific basin is girdled by a ring of fold mountains 
marking the course of a system of geosynchiK^. 
The remains of the borderlands of this Pacific 
geosynchne may possibly be found in small islands 
in that mysterious ice-bound region to the north 
of Edward Land which no ship has been able to 

penetrate. _ 

Much has yet to be done m explainmg the 
peculiar Antarctic bhzzards which rank among the 
fiercest winds on the face of the globe. Dr Cr. C 
Simpson has given an explanation of these in the 
Ross Sea, but are the blizzards of Wilkes and Coats 
Lands, which occur under different topographical 
conditions, amenable to the same explanation, or 
has Prof. W. H. Hobbs found the solution in his 
theory of strophic winds associated with glacial 
anticyclones, a theory which he appHes also to 
Greenland, where he is at present investigating it ? 

A further important meteorological problem, 
with strong geographical bearings, is the alimenta¬ 
tion of the ice-sheet. We know that it is wasting 
by the calving of icebergs, by surface ablation, and 
other processes, and that it has shrunk consider¬ 
ably since its Pleistocene maximum, but we are 
at a loss to explam satisfactorily how the pre¬ 
cipitation in the heart of an anticyclone can ever 
have been sufficient to allow such an ice-sheet to 
grow There is every reason to believe that during 
the great Ice Age, ice-sheets did not develop over 
the Arctic islands of Canada or over most of Siberia. 
The temperatures were low, but moisture was in¬ 
sufficient Yet in the southern hemisphere the 
ice grew in the heart of a vast high-pressure area 
Still another problem is that of oscillation of 
climate as expressed by varying amounts of sea-ice 
and variations in the intensity of currents. R. C. 
Mossman and others have shown that there is a 
correlation between certain Antarctic records and 
those from places in the northern hemisphere. 
There seems to be every likelihood that before long 
general weather forecasts of real value will be 
possible for some months ahead. At Buenos Aires, 
for example, the high correlation coefficient of 
-h 0-8B is reached when the summer rainfall there is 
correlated with the temperature of the South 
Orkneys for the winter that began three and a half 
years earlier. In fact, statistical correlation indi¬ 
cates that a very cold winter at the South Orkneys 
will be followed after an interval of three and a half 
years by a drought over the Argentine cereal belt ; 
a very mild winter, after the same interval of time, 
by bountiful rams. 

Lastly, there is great need of oceanographical 
work in high southern latitudes This branch of 
research has been overlooked by most expeditions 
in their hurry to reach their southern bases. The 
employment of echo-soundmg should, however, 
make it both easier and more accurate. 

No pioneer problems of equal magnitude await 
the explorer in north polar regions. There is small 
likelihood that any new land of importance remains 
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to be discovered There is certainly no ' polar 
continent.’ However, there aix^ gaps to be filled 
Nicholas Laud, found by tfie Russians to the norf.h 
of the Tairuir ]Kniiiisula in 1913, Jias siidl to be 
investigated Its full evkuit and its rdaiioii to 
other Arctic islands are unknown Noiih-wcst oi 
it the Arctic Ocean has never f)cen ])enetrated 
exeexit by the drifting Hi Anna in 1912-L4 We 
hoxie that Russian investigators of the coast ol 
Siberia will include Nicholas Land within their 
scope of work. 

Another problem of importance and far-reacbmg 
influence is the mysterious iLuctiiation in the extent 
of Arctic sea-ice The fluctuations apxiear to be 
cyclic rather than progressive, but so far defy 
satisfactory exxilanation. Dr. C. E Ik Brooks 
has recently pointed out the influence of tlie amount 
of ice in the Labrador and East Greenland euri'ents 
on pressure distribution and consequemt amount ef 
precipitation in the British Jslexs. H(U“e at least is 
one direct hnk between the Arctic and the most 
important factor in our climate But until \vc 
know more about Arctic climatic conditions and 
the distribution of ice in the Arctic basin, wn are 
not likely to find the cause of these fluctuations. 

Facts so far available point to a rotary surface 
movement with overflows from an overcharged 
Arctic basin, by the Greenland 8ea and other less 
important outlets. This movement may account 
for the tondoncy of ice-bound vessels in tlu' Artdrc 
bavsm to take a x^^^'ipl^t^ral drift It may also 
exxilain the relatively smooth and uni'aft-cd i(*,e 
reported from the vicinity of the Polo Again, ilie 
heavy ice to the north of (iln'cnhuid may b<^ due 
simply to the heaping and rafting against the hind 
of the pack that has i)ocn swept past th(^ ovm’lhnv' 
of the East Greenland current It (iannot, how (W(‘r, 
be said that this circulation is proved. 

Fluctuations in the amount of ice in the oviullow^ 
currents may w^’cli bo due to variaiiious in th(^ 
strength of these currents. These variations may 
be associated with departures from the normal m 
the amount of water poured into the Arctic basin 
from the great Siberian and American rivers, which 
in its turn depends on causes far removed from 
Arctic regions. The comxfiexity of the pr()b](mi is 
almost baffling, but even before the chain of cause 
and effect is traced, useful work could be done in 
looking for correlations. 

Methods of ExPLOBATtoist. 

In recent years the aeroplane has appeared in the 
Arctic, and Amundsen and Nobile hav<^ used the 
airship It was inevitable that aviation should bo 
tried in high latitudes, if for no other reason than 
its spectacular daring, but so far its success has not 
been marked. That, however, does not necessarily 
imply that aviation is never to be a serious help m 
polar exploration: Amundsen's flight in the Norge 
gave a probable confirmation of what had already 
been deduced from indirect evidence. He found 
no land where none was expected He saw nothing 
but ice-covered sea. Moreover, a rapid flight over 
snow-covered land, even if the eye could distinguish 
that surface from ice-covered sea, would tell little 
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of importance flight to the Pole and hack 

was of even less value to exploration, for on his 
track there was no possibility of land. The kind of 
exploration that is now required entails patient 
observation and accurate measurement. A quick- 
moving machme cannot help in this, and there is 
always the probability of mist to hamper the value 
and imperii the success of aviation m the polar 
summer. Amundsen himself admits that owing to 
'' a tremendous sea of fog, in some places of extra- 
ordmary density ” in the Beaufort Sea, he may have 
passed over islands of low altitude without seeing 
them. So that on the only part of its course where 
land can possibly exist, the flight of the Norge has 
left us where we were, and the field is clear for the 
next explorer. 

Even for reconnaissance the aeroplane has doubt¬ 
ful value. So much depends on ground organisation, 
which never can be perfect in polar regions, and 
there is the even greater difficulty of satisfactory 
landing-places. In one respect, however, the 
aeroplane can be successfully used in polar work, 
that is in aerial survey of difficult country that lies 
within reach of a base accessible by sea transport 
and provided with a good landing-place In the 
Antarctic, where I have pointed out the pioneer 
explorer still has ample scope, long-distance flights 
may be of some value. The ice-cap offers the pros¬ 
pect of better landing than the pack-ice Yet in 
view of its great expanse there is even less chance 
of retreating on foot after a forced descent 

Settlement of Polar Lands. 

During recent years, territorial claims have been 
made to all parts of Arctic regions that were not 
formerly subject to sovereignty, and even in the 
Antarctic great dependencies have appeared. 
This is an expression of the growing belief that 
polar regions are not merely desert wastes but have 
some economic resources of value to man. 

There is no reason to suppose that the domestica¬ 
tion of reindeer, starting with Siberian stock and 
gradually introducing the American caribou, will 
be anything but successful in most parts of the 
Canadian tundra, in the rich pasture lands of western 
Greenland, and the more restricted areas of Spits¬ 
bergen. All these regions have supported vast 
numbers of reindeer in the past, and should do so 
again if excessive hunting is curbed, wise game 
laws instituted, and the wolf exterminated, as 
Canada is endeavouring to do. 

Alaska is said to have pasturage for 4,000,000 
remdeer. Basing his estimate on this figure, 
Stefansson calculates that the Arctic tundras as a 
whole are capable of supporting about 100,000,000 
reindeer and perhaps five times as many musk-ox 
This is probably an over-sanguine estimate, for it 
must be remembered that the Alaskan herds are 
mainly in the more fertile valleys of the south and 
south-west, which have few, if any, equals in 
fertility in the tundras farther north ; but even if 
W’-e reduce the numbers considerably, say by so 
much as 50 per cent., there remains a possible food 
production from the waste Arctic lands equivalent 
to some 1,000,000,000 sheep, or more than ten 
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times the total number of sheep that Australia now 

supports. 

This would, of course, take many years to accom- 
phsh, and naturally will not occur until the tem¬ 
perate lands of the world are more fully occupied 
than at present But gradually as world popula¬ 
tion multiphes and food production has to be 
increased, the lands that are not fit for cereal growth 
will command attention by their possibihties for 
pasturage It is a geographical axiom that the 
herder must always give way to the tiller of the soil 
with his more intensive occupation With the 
extension of dr}’' farming, there seems little likeli¬ 
hood of any considerable areas of temperate lands 
in the long run bemg left to pastoral pursuits. 
But the Arctic tundras are entirely unsuited for 
agriculture by unfitness of soil and shortness of 
summer for ripenmg the grain. .Their advantage 
as pasture land is that the farmer can never displace 
the herdsman As the wnrld’s supply of beef 
decreases, the supply of venison and musk-ox flesh 
will come more mto demand 

Up to the present, the tide of human migration 
has flowed and ebbed on Arctic shores and has been 
mainly a seasonal movement, marked even in the 
permanent residents by a great degree of nomadism 
But eventually the tide of white settlement will 
definitely set northward, even to the Arctic seas, 
and in its flood destroy the present inhabitants. 

It IS no more presumptuous to forecast a scattered 
population of reindeer and musk-ox farmers in the 
‘ barren lands ’ of Arctic Canada, the tundras of 
Siberia, and even in Greenland and Spitsbergen too, 
a hundred years hence, than it was a hundred years 
ago to suggest sheep farmers in the plains of 
Australia or wheat fields in the Peace Valley of 
Canada. Every land beyond the frontiers of 
settlement has been a ‘ never-never land ’ to un¬ 
adventurous and ummaginative folk living in 
sheltered homes. But in most cases the prediction 
has been falsified. 

The problem is one of considerable importance 
in the future of human settlement for two reasons. 
First, because there is no real evidence that the 
white races are suited for the tropics ; that is to 
say, for permanent racial transference as apart 
from visits. All the evidence that is conclusive 
points the other way and suggests that only by a 
slow process of natural selection can the white 
races ever find a sure footing in the tropics. Long 
before that is achieved, the coloured races will have 
eflectively occupied the warm lands. This means 
that the white races must turn, as in effect they 
have been turning for several centuries, iDolewards 
in their search for new homes. Secondly, the 
possibility of j)oiar settlements affects, as I have 
tried to show, the future food production of vast 
areas which at present enter little into the economic 
life of the crowded populations of food-importing 
communities. 

The only example of real Arctic colonisation 
that exists is that of the old Norse colonies in south¬ 
western Greenland founded in the tenth century. 
At their height the two colonies must have con¬ 
tained between 2000 and 3000 people, men, women, 
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and cliildreii, scattered in about 280 farms, whoxe 
they kept cattle, goats, sheep, and horses, per]ia])s 
raised a few poor crops of little account, and hunted 
bears, reindeer, and seals There is no need to 
recall the history of these settlements, how trade 
with Europe gradually ceased and how the Norse¬ 
men had entirely disappeared when late in the 
sixteenth century oommumcations with Greenland 
were reopened. 

Recent Danish researches at Herjolfsnes, near 
Cape Earewell, have discredited the old belief that 
the colonies disappeared either by Eskimo extermi¬ 
nation or by fusion with the Eskimo races It now 
seems clear, at least as regards Oesterbygd, that the 
Norse race maintained its racial purity and did not 
‘ go native ’ The general reluctance of the Nordic 
races to mix with widely divergent stock was as 
noticeable then as it has been in later centuries 
Examination of skeletons in the churchyard of 
Herjolfsnes reveals the interesting facts that while 
clothes and ornaments, m graves of the fifteenth 
century, show httle trace of Eskimo influence, the 
skeletons aR show signs of rickets or other mal¬ 
formations and stunted grow^th, hut no sign of 
racial mixture with the Eskimo, There is also a 
very high proportion of remains of infants and 
young people. Evidently, therefore, the Norse 
colonies, at least Oesterbygd, perished by ex¬ 
haustion. Even if the climate were changing for 
the worst during the existence of these colonies— 
and such a change is by no means proved—there is 
no reason to suppose that the habitual meat diet 
failed. The cessation of communications wuth 
Europe cannot have affected the diet of the colonists 
to any great extent. The King's Mirror^ describing 
conditions when the colonies were prosperous, notes 
that most of the settlers did not know what bread 
was. And what else could they get from Europe 
to vary their meat diet ^ 

The conclusion is, therefore, that the Norse 
colonists in Greenland died out for want of new 
blood, or, in other ■words, that they were not 
acclimatised to their Arctic home. Erom this it 
migh-fc he argued that even the Nordics can never 
colonise the Arctic. Certainly no other race from 
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temperate ciiinates is likely to tiy, since the Nordics 
alone show that distaste for gn^garioiisiiess and that 
capacity for endiuiug solitude which are essential 
C|ualities for the task Wi' may evam grant tlumi a 
greater measure of physu‘al enterprise and love of 
wandering than other people 

The Greenland experiment is not, however, a sure 
criterion ,of Nordic unsuitability for the Arctic. 
The pastoral settlement, wdueh is suggested, will be 
a slow colonisation, m 'which natural selection will 
have some say. Those suited will remain, others 
will move away or perish But the colonists will 
not be cut oil froui the world * they will be in close 
touch with it. Now blood will continually flow^ in 
their veins, so that the unchecked course of natural 
selection which operated in the old isolates 1 Norse 
colonies and killed out the more nervous and 
imaginative typo, a typo that is least adapted to 
the Arctic, will not have free play. There is no 
reason wiiy the race should beconi(‘ impoverished 
by the elimination of its most jirogiossivc (^lenient 
Even though a diet solely of meat has proved wliole- 
some enough in the case of Eskimo and some ex¬ 
plorers, it will not be necessary for tlio Arctic 
colonists to subsist on it entirely: transport 
facilities will bring every variety of food to their 
doors. If the Norsemen suffered from insufficiency 
of certain ingredients in their diet, a similar fate 
will not be the lot of the colonists of the future If 
they died out by lack of now blood and contnnuil 
inbreeding, the Arctic settlors of the future will l)o 
able to avoid that disaster. 

Such is the legitimate forecast, as L wei'. it, of the 
outer rim of the Arctic of the future with its 
prosperous, though scattorcKl, cjolonists of fiasi.oral 
interests, and its fur farms here and then^ suf ipiying 
high-priced Arctic furs in limited nutubtu’s But 
the settlement must wuxit until tlui pressure^. oC 
population on the world’s rosourcjos is evcui greatjcr 
than it is to-day. The remoter parts, those without 
rich tundra and the ice-ooverocl seas and lands, 
must remain deserts, visited only by roving hunters 
and occasional explorers. In short, 1 see a shrink¬ 
ing of the Arctic wildernesses, but never their dis¬ 
appearance. 


The Structure of Silicates.^ 
By Prof. W. L. Bragg, E.R.S. 


AT a tune when the fundamental conceptions 
of the structure of matter are being changed 
so rapidly, when every six months witnesses the 
birth of a new analytical method of dealing with 
the very foundations of our physical science, the 
study of the crystal patterns of silicates must seem 
a trivial matter. Yet similar studies have played 
their part in the extraordmary development of 
physics in the last decade, and I hope that the 
refinement of our methods of analysis, such as is 
represented by the present examples, will in turn 
prove to he of use. 

The results of the particular investigations which 
I propose to describe are interesting in themselves 

* Dteconrse delivered at the Royal Institution on Rnday, May 20 
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because the silicates form so largo a proportion of 
the earth’s solid crust, and certain artificial forms 
are so largely used for technical purposes. I think, 
however, that it is right to stress another aspect 
of this study. We are trying to imxjrovc the tech¬ 
nique of the X-ray examination of solid bodies, to 
increase the resolving power of our instruments so 
that we can see finer detail and deal with more 
complicated structures. It is at present a tedious 
and difficult task to discover how the atoms are 
arranged in these bodies; even when some ex¬ 
perience in handling them has been obtained, one 
has to devote much time and concentration to each 
particular case. Yet every solution makes the 
next problem easier to attack, and when we look 
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back on the last few years’ progress, I think a very 
real increase in power of analysis is evident as the 
result of the efforts of many vnrkers in this field. 

It is this advancement of technique in which, 
personally, I am particularly interested. In trying 
to improve our instrument we examine with it 
from time to time a new type of sohd body—^these 
silicates being an example—and we describe what 
we see. I am not competent to discuss the dis¬ 
coveries we make ; I can only hope that the castmg 
of light at a new angle may be useful to those 
who have made a life-long study of these particular 
types of compound I feel that my mam contribu¬ 
tion must be a demonstration of what knowledge 
it IS possible to attam by careful X-ray examination. 

The silicates present a highly interesting series 
of problems for X-ray analysis. The numerous 
crystalline forms have been carefully studied be¬ 
cause of their importance to the mineralogist, and 
they show most interesting relationships and wide 
variation in composition. It is estimated that 
oxygen, silicon, aluminium, and iron by themselves 
compose about 87 per cent, of the earth’s crust, and 
if we add four other elements, calcium, sodium, 
potassium, and magnesium, they amount together 
to 98 per cent These are the elements that build 
up the compomids we are considering, and their 
relative proportions are a reflection of the fact that 
most of the earth’s crust is composed of compounds 
of metals with silicon and oxygen 

The silicates occur as sohd bodies, the atoms of 
w-hich are arranged in crystalline patterns. These 
patterns are often very complex, and it would be 
difficult to attack them by general methods unless 
some guiding line could be follow^ed through the 
intricate maze. Such a guiding line may perhaps 
be found in the peculiar part which the oxygen 
atoms play in buildmg up the structure. ISTot only 
are the oxygen atoms the most numerous, but also 
they appear to be the most bulli}?- of the units of 
•which the pattern is woven, so that their pre¬ 
dominant size and number make them force the 
other atoms to conform to certain simple and 
characteristic arrangements of oxygen atoms which 
we find occurring agam and again as an underljnng 
motif, throughout the range of such silicates as 
have yet been analysed. A few simple examples 
may help to illustrate this point 

Four spheres, packed together as tightly as 
possible, assume a tetrahedral arrangement with 
one sphere standing on three others (Fig la). Six 
spheres when packed together take up a form where 
three of them lie on top of three others (Fig. 16). 
Alternatively we may regard this arrangement as 
four spheres at corners of a square, with one above 
and one below this square (Fig. Ic), the second 
arrangement being identical with the &st regarded 
from a different view point. 

These very simple groupings of oxygen atoms, 
with an atom of some other element at the centre 
of the group, occur again and again in the silicates 
and in many other compounds. In many cases the 
group not only has a characteristic shape, but also 
a characteristic size, the distance between the 
oxygen atoms having a value of about 2-5 A.U. to 
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2 7 A U. In the list of common elements given 
above it is only sodium, calcium, and potassium 
winch appear to break up the regularity of this 
group, and to force the oxygen atoms apart if 
placed at the group centre The other elements 
appear to fit comfortably into the interstices of 
the oxygen grouping. Smce there is a common 
distance throughout between oxygen atoms, certam 
atoms of one group can at the same time form part 
of the next group, and so a continuous structure is 
bmlt up which may be thought of as a pattern of 
oxygen atoms with the metal and sihcon atoms in 
its mterstices 

This predominance of the oxygen atoms greatly 
simplifies the analysis of the structures, and makes 
it easier to visualise the relationships between 
different types All these 
bodies build up a crys- 
talhne pattern repeated 
agam and again to space. 

Now the simplest types 
of pattern are those 
such as children are 
taught to make, when 
blocks of the same shape 
and size, but coloured 
differently, can be stacked 
together in geometrical 
designs The sihcates 
present rather a fascin¬ 
ating analogy to these 
kindergarten patterns, the 
oxygen atoms being the 
blocks and the other atoms the colouring agent. 
It is as if a complex pattern w’ere embroidered by 
the other atoms upon a simple underlymg fabric 
of oxygen atoms. 

The two types of group, four-fold and six-fold, 
illustrated in Fig 1 are composed of oxygen atoms 
equidistant from their neighbours. We have seen 
that they may be regarded as spheres compressed 
into the smallest possible space. Such an arrange¬ 
ment can be contmued indefinitely, and if it is done 
regularly one or other of two characteristic group- 
mgs of spheres is the result. These are the well- 
known forms of cubic and hexagonal close-pacldng. 

This close-packing of the oxygen atoms is a very 
shnple arrangement, and it is interesting to find 
that a number of sihcates are based on it. Its 
existence in a sihcate can be surmised by notmg 
how much volume there is to each oxygen atom 
in the whole structure. If the oxygen atoms are 
packed together closely, with 2*7 AU. between 
their centres, it is easy to calculate that each atom 
occupies a minimum volume of 14 (A U.®). (If mag¬ 
nesium and iron are present, they expand this 
volume shghtly by an amount for which allowance 
can be made.) Further, the refractive index, if 
ideal close-packing exists, must not be less than 
T7, as the oxygen atoms have a high refractivity. 

Using these tests, it appears probable that certain 
compounds are based on one of the forms of close- 
packing, and we have examined some qf these cases. 
The close-packing of the oxygen atoms is, however, 
exceptional, and although in most compounds the 



Fig 1 —Gioups ot foui, and ot 
bix, oxygen atoms Such 
groups, \\ith atoms ot silicon 
or one of the metah at the 
centre, are lepeated indefi¬ 
nitely m the sihcate stiucture 
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fourfold and sixfold groups form tho basis of the 
pattern, tins pattern may be of an open type. The 
various forms of silica, to the investigation of which 
the Royal Institution has made so large a contribu¬ 
tion, are beautiful examples of open patterns built 
of the four-fold groups, and other examples of these 
lace-work open patterns have been analysed The 
closely woven patterns have been chosen for de- 


riG 2 —Spheres m cubic and hexagonal closest-packing 

scription here because their basis is the more 
simple. 

In order to understand these frameworks of 
oxygen atoms, with metal atoms packed in the 
interstices, it is necessary to bear in mind some 
of the geometrical laws of pattern-making If a 
repeated pattern be formed by stacking together 
blocks of the same size and shape, but different in 
colour, the unit of the pattern will bo composed of 
a whole number of blocks. It is always possible 
to outline the pattern with a series of unit colls, each 
of which just contains one complete example of 
the pattern and no more. The 
unit cell may be a large and 
distorted one if the pattern is 
complex, but it must always 
obey one condition. If one 
corner is placed at the centre 
of a block, all the other corners 
will also be at centres. The 
crystals which are based on one 
of the close-packed arrange¬ 
ments of oxygen atoms must 
have a unit cell related to the 
close - packed arrangement in 
this way. 

Disthene or cyanite, AlgSiOg, 
is an example of "such a crystal. 

Its unit cell could not well be 
more irregular. Its edges, and 
the angles between them, are all 
unequal, as shown in Eig. 3. 

Yet its high refractive index 
(1*72) and small volume per oxygen atom (15*0 A. U.^) 
hint that the oxygen atoms are in one of the forms 
of close-packing. An X-ray examination has proved 
this to be the case. The packing turns out to be of 
the cubic type, and the way the disthene cell and 
the cubically arranged oxygen atoms ' fit together ’ 
is shown in Eig. 3. The ceU of disthene contains 
twenty oxygen atoms, and the ceil outlined in the 
right-hand figure contains exactly twenty close- 
packed spheres. This very complex pattern of 
disthene has to be woven into a basis of twenty 
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oxygen atoms, since a multiple of five is deraaiided 
by the chemical formula. Tho irregular disthene 
cell IS the way cliosen by Nature of blocking out 
suitable groiqis of twcuity oxygen atoms from the 
very simple cubic structure 

When the scattering of X-ra 3 ^s by the crystal is 
examined, the close-packed arrarigoinciit of oxygen 
atoms shows up vstrongly We can consider the 
effect on the X-rays as composed of that due to the 
oxygen atoms on one liand, combmed with that 
due to the atoms of mot»al and silicon on the other 
hand The former leads to a simple and intense 
diffraction pattern, to be expected from a straight¬ 
forward cubic face-centred lattice The aluminium 
and silicon atoms, which form a complex em¬ 
broidery on a large scale woven into tlu^ ox^'gens, 
give a complex diffraction pattern within i-bat due 
to the oxygen atoms alone big 4 illustrates the 
point. 

The complex inner pattern contains tlu^ informa¬ 
tion necessary to tell us wdiere the aluminium and 
silicon atoms are. It is a difficult matter to un¬ 
ravel its story, but it is by no means so formidable 
as it would have been had w^e not known tliat^ the 
oxygen atoms are nearly in this simple arrange¬ 
ment, and that the aluminium and silicon atoms 
are somewhere within tho four-fold or six-fold 
groups of oxygen atoms. 

As another example of this pattern-wa^aving, the 
series of compounds MgoSiO,i^, MgO.^H., 

Mg 02 H 2 (MgavSiO^)^, (jMg.SiO,), may bo 

examined. The dimensional rclaiionshqis bi'twaam 
these crystals (tho cliondrodib^ scu’H's) [iav(^ long 


aroused interest. If we measure the unit (jcIIs of 
the compounds we find that two axes, outlining 
one face, remain constant throughout all four 
crystals. The thickness of the cell measured per¬ 
pendicularly to this face increases in regular steps 
in the last three compounds, as if blocks of mag¬ 
nesium siheate were being added on in a regular 
way. With the aid of X-rays this process can be 
followed out in detail, and some finer points of it 
are not without interest. All the compounds prove 
to be based on hexagonal close-packmg, and with 






Fig. S “(a) shows the unit cell of dibtheno; (&) is a poition of the array of Hplurass m (!ul)k‘ closc- 
packmg, (e) bhows to the sauie scale a moie extended portion ot this nrra,y, Uu' (triiien t)i 
the spheres alone hemg indicated The unit cell of diHtheno h also a, unit ci'll (('(miainhig 
tweutv pomte) of the cubic lattice , this is proved hy the way in wludi OA, Oli, OC (joiiespond 
in length and direction m {a) and (c). 
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the aid of tins guiding feature, Mr West and Mr. 
TaA lor, -who have been n oikmg on these crystals in 
Illy laboratoiu’', have, m iny opinion, succeeded m 
elucidating the approximate positions of ail the 
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Fig 4 —Hotatioii photogriaph aiound b axis ot rlisthene (right) compaied with ideal rotation 
photogiaph around cube edge tor clo'se-packed atoms (lett) 

atoms in these complex patterns Their results 
are shown in Fig 5 

These patterns are very formidable unless one 
has made a special study of them. However, the 
figures may perhaps make clear 
the main points We have to 
explain the way in which the unit 
cell varies in size from compound 
to compound, and w'e have also 
to explain a curious complication 
Whereas Mg^SiO^ and MgO.H. 

(MggSiOj);. have a rectangular cell 
(orthorhombic), the other two 
compounds are built on a slant 
wuth the type of symmetry called 
monoclimc. The blocks are not 
clapped directly on top of each 
other, but are stepped sideways 
It is fascinating (to the en¬ 
thusiast) to see how naturally the 
results follow from the arrange¬ 
ments shown in the figure. 

The circles in Fig 5 represent 
the oxygen atoms which form the 
framew^ork on which our whole 
structure is based Two layers 
of such atoms are shown, repre¬ 
senting two sheets of spheres 
packed closely, one lying on the 
other Some of the oxygen atoms 
are linked together to form a 
group Si 04 with a silicon (not 
shovm) at its centre. These 
groups are shown as tetrahedra in 
the diagram, and six or three 
edges of each tetrahedron are 
drawn, depending on whether its 
apex is turned towards or away 
from the observer. The magnesium atoms are 
left out of the diagram for the sake of simplicity; 
the shaded pans of oxygen atoms are to be labelled 
‘ OH,' since they must belong to the hydroxyl 
groups. 

Each crystal is a series of alternate strata of 
magnesium silicate and magnesium hydroxide* 
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That part of it wdiich is magnesium silicate is 
arranged exactly like the pure magnesium silicate 
shown in Fig 3a The layers of hydroxide cement 
together the blocks of magnesium silicate In 
order to outline the unit cell of 
i any of these patterns, we join 

‘ 'F/ up four points in the pattern 

which are exactly alike. The 
diagram wall show that the 
measured unit cells, shown by 
dotted lines, are exactly those 
cells which satisfy these condi¬ 
tions Chondrodite, MgOgHg 
(Mg 2 Si 04)23 must have a slanting 
cell, the next compound, humite, 
a long rectangular one, and the 
last, clmohumite, agam a slant¬ 
ing cell. We w^ere surprised m 
making our X-ray exammation 
to find such a curious difference 
in the shape of the unit ceil betw^een humite on 
one hand and chondrodite and clmohumite on 
the other hand When the pattern w^as put to¬ 
gether, however, it w’as clear that such a difference 
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b Chondrodite 




c, Humifco 


d Clmohumite 


Fig 5 —Atomic arrangement of the chondioclite series of minerals (after Taylor and W’'est). 
Two layers of oxygen atoms m hexagonal dose-packing are shown, projected on the plane 
(100) of each crystal The a axes of the ciystals are perpendicular to the plane ol the 
diagiam, and are practically identical foi all the crystals The diagram shows the identity 
ot the veitical b axis in all the crystals, and the relationships in direction and length 
between the c axes 

followed naturally from the relative numbers of 
silicate and hydroxide strata. 

Though very few examples of silicates have yet 
been analysed, the temptation to draw conclusions 
from them is irresistible. The most curious feature 
about the natural silicates is the immense variety 
in composition which occurs within one and 
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the same iiiuieral species Stupendous chemical 
formula have to be avssigned in order to ex¬ 
plain even approximately the relative proportions 
of the different elements in some veil-known 
t}"pes. 

It seems to me that the position becomes clearer 
when we consider the compounds as an embroidery 
of the metal atoms upon an ox37gen framework. 
We Ilia}’ compare the oxygen framework to the 
steel girder sj'stem of a large ferro-concrete build- 
mg in course of construction, which is intended to 
be divided uito sets of flats Before the girder 
s^^stem IS filled in, its configuration is very simple 
indeed Then certain blocks of it are partitioned 
oft into sets of rooms, each comprising a flat; these 
flats are the more complex units of pattern in the 
crystalline structure. The arrangement of the 
rooms ill each flat corresponds to the selection in 
our oxygen framework of certain spaces m which 
to put the metal atoms We can go one step 
further, and rent our flats to families of slightly 
different composition, so that a census of the whole 
building shows a bewildering proportion of types 
of inhabitants difficult to represent by a definite 
family formula. This is really the state of affairs 
with wffiich the chemist is confronted when he 


[September 17 , 1927 

attem])ts to give a formula to many of the 

silicates 

Some of the verv earliest siruetui’es whicli leere 
analysed caused us to revise our id(ias of wliat wvis 
meant by the ' molecule ’ of the chemist Jn 
sodium chloride there appear to bo no molecules 
represented by NaOl The equality in numbers of 
sodium and chlorine atoms is arrived at a chess¬ 
board pattern of these atoms ; it is a result of 
geometry and not of a pairing-off of the atoms 
This is, of course, not umversally true, for this 
absence of the moleculo in solids is in general only 
found m inorganic compounds. It would appear, 
however, that the silicates are of this non-molecular 
type, and that m seeking to assign formulae to 
them, and to the hypothetical ackls of silicon on 
which they are based, it should be borne in mind 
that they are really extended patterns. The 
relative numbers of their constituent atoms are 
characteristic of the extended pattern, and essenti¬ 
ally a result of their solid state, so that it is doubtful 
whether a grouping of the atoms into molecules has 
in this case a meaning. It wdll bo very interesting 
to see what further light the X-ray results can cast 
on the relationships m this fascinating senes of 
compounds. 
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Prop. Rudolf Magnus. 

HROUGH the sudden and untimely death, at 
the age of fifty-three ears, of Rudolf Magnus, 
professor of pharmacology in the University of 
Utrecht, the world of science loses one wdio had for 
some years past been one of the outstanding figures 
m experimental medicine. At tins moment tlicrc 
is nearing completion in Utrecht, and to be opened 
this autumn, a fine new^ Institute of Pharmacology, 
given by the Rockefeller Eoundation with the 
primary object of widening the opportunity for and 
increasing the influence of his investigations. 
These, for some eighteen years past, have issued in 
an imposing series from the picturesque laboratory 
which Magnus had evolved, with great ingenuity, 
from a small monastic plague-hospital. The many 
who knew and admired him had thought of him 
carrying on his brilliant work for at least two 
further decades, and touching a growing circle with 
his ideas and Ms enthusiasm, under material con¬ 
ditions at last worthy of his genius. 

Magnus is most widely known for the work 
which he, with a hrilhant group of collaborators, 
has carried out during the past eighteen years on the 
functions of the central nervous system, and, in 
particular, on the reflex mechanisms involved in the 
assumption and maintenance of bodily posture, in 
normal relation to the earth’s surface. He had 
spent several periods in British laboratories, with 
Schafer in Edinburgh, with Langley in Cambridge, 
and with Sherrington in Liverpool. Prom the 
last-mentioned association he received the stimulus 
which resulted in this best knowm and most im¬ 
portant phase of his work. In Utrecht he had 
invaluable co-operation in this Ime of investigation 
from Be Edeijn, Raademaker, and others; Br. de 
Kleijn has won eminence as an otological surgeon 
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without relinquishing his position as assistant 
in Magnus’s department of pharmacology. The 
results of this work have appeared in a long senes 
of papers, and have been embodied by Magnus in a 
masterly monogra])h on “ Kbrperstellung,” -juib- 
iished in 11)25. In the same year ho gavc^ a, brilliant 
summary of the work in tlio (T’oonian LcHituro to 
the Royal Society. 

This w'ork on the central nervous S 3 ^stlun, which 
attracted physiologists and neurologists from all 
over tho woild to Utrecht, nqua^.semis, however, 
only one side of Magnus’s scumtdie aidivity 
Before his appointment to tho Utrecht (Tiair, he had 
been for a long term of years attacbod to the diqiart- 
ment of pharmacology ht Heidelbei'g under (Mtt- 
lieb. Buring this period he published a series of 
important papers of a more definitely pliarmaco- 
logical interest. Among tho items of this earlier 
work may bo mentioned his introduction of tlie 
method of studying the activity of mammalian 
unstriated muscle, by tho simple technique of 
suspending the organ containing it in warm, 
oxygenated Locke-llmger solution. Magnus, un¬ 
like some of the many who hav<^ sincic used it, 
always had clearly in view the t^ruc value and 
limitations of the method, and oven in recent ycairs 
his pupils WTre still busy with its application to 
isolated layers of the intestinal wall, with results 
leading to revision of his earlier conclusions as to 
the neurogenous nature of intestinal rhythm. By 
the use of this method also, in tho Utrecht period, 
he and his pupils reached important conclusions 
concerning the significance of choJino as a natural 
hormone of intestinal activity 

It is an astonishing fact, indeed, that Magnus 
made his Institute a centre of world interest in 
experimental neurology, without relaxing his 
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actirity or his interest m ordmarj" pharmacology, | 
He delivered his regular course on pharmacology, 
ill a language newly acquired in middle life, served 
as a member of the commission for revising the 
Dutch pharmacopoeia, and was one of the most 
active members of the two International Con¬ 
ferences on Biological Standards. In connexion 
with the latter he supervised important investiga¬ 
tions on the standardisation of pituitary extract 
and digitalis, and made himseK responsible for 
preparing the international standard sample of 
the latter. His laboratory, quite apart from its 
achievements in neurology, maintained a steady 
output of good pharmacological work. There he 
on my table, at the time of vTiting, lectures 
on “ The Experimental Pharmacology of the 
Lungs ” and on Cholme as an Intestinal Hor¬ 
mone ” These were two of the five which he had 
wTitten for delivery in America on a visit projected 
for next year, and he had sent them to me for a 
final retouchmg, scarcely needed, of their English 
idiom Presumably he had pressed himseK too 
hard , but he left in good spirits for a hohday in 
Pontresma, where he died in his sleep after a day 
of active enjoyment. 

Magnus was born in Brunswick, and, though 
domiciled smce 1909 in Holland as a loyal and 
enthusiastic professor in Utrecht, he retained his 
German nationality and s^^mpathies During the 
War he returned to Germany for some years 
to conduct and organise research on defensive 
measures in chemical warfare His strong national 
sentiment in no degree weakened his personal 
atlachment to Biitish colleagues, and he eagerly 
resumed the relations ■with British physiologists 
which had meant so much to him and to them, and 
had led them to regard him almost as one of their 
own community He came as a welcome guest 
this spring to the fiftieth amiiversary celebration of 
the Physiological Society, and was a candidate for 
election to its ordmary membership. Medical 
science has lost a great investigator, stiU in his 
prime, and a genial and inspirmg personality. 

_ H. H. D. 

Mr. G. C. Champion. 

The death of George Charles Champion, coleop- 
terist, on Aug. 8 at Horsell, Surrey, removes from 
the ranks of British entomologists one whose name 
has been a household word among them for more 
than haK a century. 

George Charles Champion, who was born in 
South London in 1851, began to collect and study 
beetles as a schoolboy, and before he w'as twenty 
years old he w^as recognised by the foremost 
coleopterists of that time as a field entomologist 
of more than ordinary energy and acumen A 
large number of species wnre added by him to 
the British fauna previous to 1878, in wLich year 
he was offered a commission by the late F. DuCane 
Godman and Osbert Salvin to proceed to Central 
America and collect entomological material for the 
great faunistic work which they had recently 
commenced. Champion arrived in "Guatemala early 
in 1879, and during the next two ^^-ears traversed 
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many hundieds of miles on horse- and iiiule-back, 
from the Pacific coast to the Polcchie Valley open- 
mg into the Caiibbean Sea The number of insects 
of all orders collected by him and sent heme in 
first-rate eoiiditicn from Guatemala was tiuly 
enoimous, and even gieater success attended his 
researches in Chniciui, Colombia, where his last 
two years in Central America -were spent An 
admirable itinerary of his travels in this region 
appeared mthe EntGinological Neivs for 1907, •viiich 
IS reproduced wuth additions in the introductory 
volume ot the ' Biologia Cent rah-Americana ” 

Champion leturned to England in 1883, and at 
once found congenial 'work as sub-editor of the 

Biologia,” and private secretary to Messis 
Godman and Salvin Besides preparing, with the 
able assistance of the late Mr Arthur Cant, the 
vast mass of Central American Coieoptera for the 
collaborators in the section of the great wmrk 
devoted to the Insecta, he was entirely or mainly 
responsible for eight volumes dealing with that 
order, in w^hich upw'ards of 4000 species of beetles 
were described by him as new. Another volume 
I on the Hhynchota is also due to him, and his share 
I in the production of the “ Biologia ” is generously 
acknowdedged by the late Dr Godman in the 
“ Introductory Yolunie,” which concluded the great 
undertaking in 1915. 

Champion's favourite group of beetles w^as the 
Heteromera, and in 1895 he published m the 
Belgian Ayinahs a list of the Tenebrionidge supple¬ 
mentary to that of the great Munich Catalogue of 
1869, wFich more than doubled the numfer of 
known species of that extensive family. 

The name of Champion is especially associated 
with the Entomologist's Monthly Magazine. To 
the pages of this valuable serial he was one of the 
earliest and most constant contributors, and after 
he became a member of the editorial staff in 1891, 
his services in maintaining the high standard and 
character of the magazine have throughout been 
regarded by his colleagues as iiiestimahie He w^as 
also, for the last four years, one of the editors of 
the Annals and Magazine of Natural History. 

In 1891, twenty years after his election as a 
subscriber, Champion succeeded the late Ferdinand 
Grut as librarian to the Entomological Society of 
London. He held this onerous office for nearly 
thirty years, and in 1893 he produced the first 
printed '"Catalogue” of the Lilirary, followed by 
a Supplement ” seven years afterw'ards His 
modest and retiring cbaracter pre^'^ented his 
acceptance of the chair of the Society, but in 1925 
he w^as one of th^ vice-presidents. He joined the 
Zoological Society in 1888, and in 1897 the Lmncan 
Society elected him one of its associates At the 
jubilee meeting of the South London Entomological 
Society in 1922, he was the sole surviving original 
member, having taken a leading share m the incep¬ 
tion of this flourishing association Steady, 
thorough, and meticulously accurate in all Ins work, 
and at all times ready to assist his friends and 
colleagues to the utmost of his power, his death 
leaves a gap in the ranks of British entomologists 
which it will be difficult to fill J J. W 
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News an 

CoMiMENTS have recently appeared in the piess on 
the possibility of a connexion between the total solar 
eclipse of June 29 and the unusually wet weather during 
this suiiixner m G-reat Britain. It may, of course, bo 
said at once that there is no scientific basis for the 
theory that the eclipse is responsible for the wet 
summer It is impossible to disprove absolutely the 
theory, because we cannot make the experiment of 
having the year 1927 over again, but without an 
eclipse visible in England. It is, however, possible 
to give sufficient reasons to indicate the imiirobabihty 
of any connexion between the eclipse and the per¬ 
sistent wet weathei. In the first place there are at 
least two solar eclipses every year and there are 
no corresponding wet periods in Biitain in fact, 
during the period 1881-1925, when theie were 25 
important total eclipses, the rainfall of the Biitish 
Isles for each of the 6 montiis beginning with the 
month of eclipse was above the average in 63 cases, 
below the average in 83 cases, and equal to the 
average in 4 cases. In the month of the eclipse the 
rainfall was below the average in 16 cases, and above 
the average m 7, and equal to the average in 2, in 
the month followma: the eclqise month, rainfall was 
below the average in 12 and above the average in 
13 ; in the succeeding month, i e. the second month 
after the eclipse month, rainfall was below the average 
in 14 and above the average m 11. The effect of an 
eclipse, if it exLsted, could not therefore be of a general 
character, due to the earth’s atmosphere being tem¬ 
porarily deprived of a portion of the solar radiation 
or emanation which it normally received. 

It has sometimes been suggested that there is a 
purely local connexion with weather confined to the 
part of the earth’s surface where the eclipse occurs, 
due to that area being temporarily deprived of solar 
radiation. But the area is temporarily de]3nved of 
solar radiation every night for a much longer period 
than that involved m an eclipse ; and if an eclipse | 
produced wet weather, night ought to jiroduce much 
wetter weather. There is no evidence of any such 
effect. The wettest years in Britain in the period 
covered by trustworthy general rainfall statistics 
have been 1872, 1879, 1903, and 1912 : the three 
former years were not years of eclipse in Britain, 
while in the latter year a jpartial (nearlj’' total) eclipse 
was visible. The diiest years have been 1870, 1887, 
1893, and 1921. The three earlier years were not 
years of eclipse in Britain, but m 1921 there was an 
amiular eclipse. If the refeiWces to the weather 
of echpse years in Britam are exammed for the period 
before regular statistics were collected, it is found that 
they vary • some eclipse years were wet, some diy. 
In 764, when an annular eclipse occurred ni June, the 
year is stated to have been one of drought after long and 
severe frost. In 1191, again a year of annular eclipse 
in Jline, the year is recorded as a year of famine. Sir. 
R. Nicholls, The Bungalow. Iveele. Staffs , has written 
referring to some records from Croxden Abbey showing 
that the latter half of 1330, a year of total eclipse m 
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July, w<is unusually I’ho y(\u* 1598 had a total 

cclij)so in March and is ici'okIcm! as a ^a^ai' of grinit 
drought with very hot August ]()52, a year ot 
total echpso in April, is recorded as a yea,r oi di-ought, 
with the diiest summer known hi Scotland ” In 
1715 (total eclipse in May) a wet Juno in August 
follow’od a diy May. Thus recent statistics and 
historical notes indicate that the woai/her in Butaui, 
in the years of oelipso visilile in Britain, vanes m the 
same way as it does in other years. 

No pa])er which could be described as purely 
meteorological in character appeared in the pro¬ 
gramme of the Leeds meeting of the Ih'itish Associa¬ 
tion. Meteorology had, however, a bearing on 
subjects discussed m at loasti three sections. In 
Section A, lor example, there was Brol J. J. Nolan’s 
pajier on “ Ionisation in the Lowim* Atmosphere,” 
while m the forestry sub-soction of Section Iv, Dr 
C E. P. Brooks contributed a paper on “ Eoiests and 
Rainfall ” ; there was also the corribiiiod discussion 
between Sections A, C, and K on ‘"The Climates of the 
Past ” Meteorology was in ovudciico throughout the 
meeting m the form of a deinonsti’ation of woatiier 
forecasting which was given daily in the Law Library 
at the Town Hall. This demonstration, indiHuh has 
now become a feature of Brit ish AssocMatiou nuH'tings. 

It was arranged by the Metooiologieal Air 

Ministry, in collalioration with the SignaJs Ihuiudi 
of the same dopartment. Bfoadeast synopta* weat/her 
reports whm’o reeiaved lo(*aUy by radio twi<‘(^ daily, t4io 
observations being plotted on a elaui of wostcam"* 
Europe as they were recdviMl. From the synoptic 
weather charts thus (*onst ruetod, fonn^aists for th(^ 
Leeds area wian ))repared. The foreiaist "was m- 
clnded m a lo(*al daily w^eather i‘(5[)ortt, copies of 
which wore distribntiMl to the various soe.tlon nuH'tiug 
rooms and to hotels and hostels whon^ naanbers wore 
accominodaiod. The morning and afternoon synoptic 
charts were also reproduced on a larger scale maj) in tfio 
Reception Room. In addition to the demonstiaiion 
of weathei forecasting, a comprohonsivo exhibit of 
instruments and diagrams was arranged, illustrating 
the various phases of meteorologicail work m (treat 
Britain. Among the exhibits may bo montionod a 
senes of five rain-gauges illustrating rectent improve” 
ments m design, an exhibit illustrat»ing the motoor- 
ological arrangements on the LondomContmontal 
air routes, and a senes of storooscopic cloud photo¬ 
graphs taken from an arooplano. 

The most popular method of distributing electrical 
energy at the present tune is by means of alternating 
currents It is sometimes necessary, however, to 
have direct ciuTents, as, for example, to charge 
accumulators for storage purposes, for various 
systems of electric traction, and for experimental 
purposes. This has led to the mvoiii-iou and porfoct- 
mg of various typos of rectifiers; Thoi’e ai*o inorcuiy 
vapour rectifiers, thormionio roctitiors, ok^ctrolytic 
rectifiers, and, for small currents, crystal rectifiers. 
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Theie are also lectifiers of the mechanical ty]ie, as 
the commutators on direct cm lent dynamos and 
rotaiy converters Vibrating reeds also are some¬ 
times used A new and novel t;v"pe of rectifier, 
described by Dr J Hartmami, of Copenhagen, to 
Section G (Engineeiing) of the British Association 
on Sept. 5, has now to be added to the list It is 
called a jet wave rectifier He invented the principle 
of it so far back as February 1907, but many difficul¬ 
ties had to be overcome in the college laboratory and 
imimcipal power station at Copenhagen before it 
could be put on the market. The rectifier utilises 
the fact that a jet of mercury or other conducting 
liquid vlien passing through an alternating current 
magnetic field assumes a wave siiape which depends 
on the frecpiency ot the ciuTent If this jet is falling 
vertically and we have two conducting blocks, 
insulated from one another by a thin lamina of 
insulating material, the plane ot which bisects the 
waves at right angles, then it can be adjusted .so 
that for half the period the jet is in contact with 
one block, and for the other half m contact with the 
othei block. Rectification can thus be obtained. 
It has been found that the corroding effects of the 
heavy sparks which ensue can be ehmmated by 
making the commutation take place m hydiogen 
By means of three such commutatois woiking in 
senes, Dr. Hartmann has consti acted a rectifier which 
converts 100 kilowatts, at o50 volts, alternating 
jiowei into direct cm rent powei with an efficiency 
ot 92 per cent. The author’s paper is a valuable 
one It is being ininted in full in Engineeinng, 
beginning on Sept 9. 

OuTDOOB substations for electric hgliting supply 
are now becoming fairly common in England We 
shall watch this new develo]Dment wuth interest The 
North Metropolitan Electric Supply Company’s 
generating station at Bnmsdown was the finst to be 
provided with an outdoor switchgear station. It is 
interconnected with the Barking capital station of 
the County of London Co., Ltd. As the outdoor gear 
controls the supply, it is im]40ssible for it ever to be 
completely shut down for cleaning or repairs Conse¬ 
quently, repair work must be done when one set of 
the bus bars, which are at 33,000 volts, is ^ alive.’ 
To reduce painting to a minimum, it has been built 
of reinforced c'onciete, which is, unlike galvanised 
steel, impervious to the atmosphere. The circuit 
breakers are controlled electrically from inside the 
power liouse In the Electrical Renew for Sept 9, 
outdoor substations of the North IMetropolitan Co. at 
OiifSey, Hertford, Buntmgford, and Koyston are de¬ 
scribed The Cuffiey substation is connected with 
the radial feeder from Bnmsdown to Hitchm at 
Potter’s Bar. A second radial feeder commencing at 
Ciifiiey feeds in turn Hertford, Buntmgford, and 
Royston, where the feeder is extended to the Shepreth 
substation of the Bedfordshire, Cambridgeshire, and 
Huntingdonshire Electricity Co. The switchgear 
is mounted on a pipe framework embedded in con¬ 
crete. The transmission is partly by 33 kilovolt 
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mideiground cables aii<l jiartly 33 kilovolt ovoi- 
head lines At each substation thei'e are banks of 
step-down transformers In certain cases power 
can be supplied to the main line through the low 
pressure side of the transformers. The five stations 
at High Barnet, Potter’s Bar, Welwyn, Stevenage, 
and Knebworth foirn the first part of a large ring mam 
distributing system, an incoming and outgoing feeder 
being provided at each substation. 

Diseases of the heait take a high place as a cause 
of mortality, the present figure for Gieat Biitam, 142 
deaths out ot eveiy 1000, being consideiably more 
than cancer Probably not less than 40 per cent, of 
all deaths from lieart disease are of acute rheumatic 
origin, ot which two-thirds is contracted in the years 
of childhood-—5-15 years The iMinistiy of Health 
has therefore been well achused to publish a senes 
ot studies on the subject, by Dr. Eastwood, Mrs. 
Forest Smith, Dr J E A Underwood, and Dr J 
Alison Glovei, with a pietatoiy note by Sir George 
Newman {Repo7ts oyi Public Health and Medical 
Subjects. No 44 London : H.M vStationeiy Office, 
1927. Is M. net) The following statements (not 
advanced as " conclusions ’) seem to emerge^ fioin the 
subject matter of the rejDort. xVcute rheumatism 
is piobahly a chronic progressive mfection, thought 
by many to be due to a streptococus of the Vindans 
group), of low-grade, if of any, mfectivity. Poverty 
and urbanisation are potent jiredisposmg factors, but 
dampness of environment does not seem to be an 
iinpoifiant one. Focal sepisis, e.g. m decayed teeth 
and tonsils, is an important factor, and removal of 
unhealthy tonsils has considerable value in prevention. 
Once the child has sustained an attack, in ordei to 
minimise the risks of peimanent damage to the lieart 
and of recurrence at some fiitiue date, it requires (a.) 
full in-patient hospital treatment for a period of 
from SIX to twelve weeks, and (6) special convalescent 
treatment and after-care for a further pieriod of at 
least SIX months. 

A VEBY successful exhibition was organised by the 
British Arpiaiists’ Association on Sept 6-10 at the 
Chelsea Polytechnic, and save for a small experi¬ 
mental show^ last year was the first of its kind held m 
Great Britain, and the largest show yet held m the 
world except the Stemhart Exposition, Philadelphia, 
which was not confined to fishes The arrangements 
were admirably earned out by a committee of which 
Dr. H. B Jones is chairman and Mr. A. W. Croser 
honorary secretary The pnmary object of the 
exhibition was to demonstrate to the piublic how 
aquana may be set up with growing vegetation so as 
to be independent of change of water or artificial 
aeration. The difficulties of piroducmg such an 
exhibition as this were exceptional, owmg to the 
fragility of the tanks, the weight of wmter and shingle, 
the transport of live fish—especially tropical ones— 
the necessity of transferring them from the travelling 
cans to the show acpiana, and the fact that fish must 
not be subjected to any sudden change of tempera¬ 
ture. The proceedings were opened by Mr. E. G. 
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Boiileiiger, who had acted as |)i‘inci])al judge ot the 
exhibits entered for the Haig Challenge Cup and 
nimierous medals and diplomas. The Association 
includes members in Japan. China, Amei’ica, and all 
over Em ope ; some ot the fish on exhibition had 
travelled as far as from Glasgow. The 350 acpiaria 
contained approximately 20,000 gallons of water, and 
about 8 cwt of shingle, totalling a weight of nearly 
176,000 lb. ]\Iore than 20,000 aquatic plants, a^iart 
from those entered for comxietition, weie used to 
furnish the tanks. 

The Heibert Spencer Lecture for 1927 was de¬ 
livered at Oxford by Prof S. Alexander, who took as 
his subject '‘Art and Instinct”, and the lecture has 
recently been published by the Oxford University 
Press, price 2s net Prof Alexander raises the 
question as to whether theie is a specific lesthetic 
emotion, or -whether the gesthetic attitude is nothing 
blit oidmary feelings oi attitudes towards the sub¬ 
jects of art in a certain condition of refinement and 
complication. If the claim for a peculiar aesthetic 
emotion is to be maintained, it must be traced to 
some impulse in human nature. Herbert Spencei' 
derived art from the play instinct, and Burke from 
the instincts of self-pieservation and of society, in¬ 
cluding therein sex After reviewing the attitude of 
Hume and Kant, Prof. Alexander submits that the 
aesthetic impulse and the aesthetic emotion accom¬ 
panying that impulse are an outgrowth from the im¬ 
pulse of constructiveness, and are that impulse whoa 
it has become first human and next contemplative. 
With regard to instinct m g(‘neral, he follows Prof. 
McDougall in his luse of the woitI an<I also in look¬ 
ing upon constructiveness as aii instinct. Between 
animal const ruetiveness and artistic production there 
is an intermediate stage of handicraft m which con¬ 
structiveness remains practical but is humanised for 
a purpose. Purpose can only arise in a creature 
which possesses ideas and has memory. 

Phoe. Alexahdeb thinl?H that animals have ‘ con¬ 
struction ’ m a specific sense : in man it is more 
general, and might better be called ‘ synthesis ’ or 
‘ constraetionak’ This synthesis, with its accompany¬ 
ing analyses, is the most obvious feature of science 
of all kinds, and so science may profitably be treated 
in its kinship with art; but while the lover of beauty 
adds his personality to Nature, the man of science 
sets himself by a supreme exercise of personality to 
keep his peisonahty out Constructiveness becomes 
ait w^hen it ceases to be merely practical. Wlien an 
object has been constructed it is there to be observed 
and can be used as the satisfaction of the constructive- 
passion itself. The passion takes possession of its 
object and lifts it out of practical consideration. It 
IS not play, for play is still the shadow of practice- 
It IS the constructiveness of play from which art is 
descended, and not the playfulness of it. Artistic 
construction is compelled in the artist by the excite¬ 
ment which certain subjects provoke, and he is at a 
certain remove allied to his brother the nightingale 
and Ms humbler and dowdier brother the beaver. 
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Yet ait does add to tho woild a fresli reality even 
though based on oidinaiy reality. Tho lecture will 
interest all those concerned with psycliology and with 
the theoretical and scient ifk* aspect-s of ait, ])ut Piot. 
Alexander has not immnusod the ddheulties ot tho 
problem, and Ins readers cannot but feel that "much 
yet remains to b© said.” 

Ak illustrated pamphlet has been prepared by the 
Ministry of Agriculture in conjunction with the 
Homo Office to indicate the nature of the risks 
associated with farm machmery and to afford guid¬ 
ance as to the precautions necessary to secure proper 
standards of safety in connexion with its working 
(London • H.M. Stationery Office. ). Machinery 
of various typos is considered, but stationary engines, 
transmission and barn machinery are dealt with in 
particular detail. Attention is ilirected to tho 
importance of proper lighting and spacing in prevent¬ 
ing accidents as well as to tho necessity for efficient 
safety appliances, which may Uvsually bo obtained at 
a moderate cost. Steam boilers, electric and suction 
gas generating plants arc briefly discussed and pre¬ 
cautionary measures with regard to the storage of 
petrol or other inflammable spirit provided. Finally, 
the necessity for proper instruction of persons engaged 
in working the machinery, and tho importance of 
having first aid requisites available is urgiKl. A 
leaflet (No. 177) has also been addesd dealing with 
general precautions against accidents due to fainu 
machinery. 

Sm Murdoc’h Mai'donali) lias boon elected 
president of Tlio Junior Institution of fjngiiHHM’s in ^ 
succession to Engineer Vico-Adnural Sir Itobort. B. 
Dixon. Sir Murdoch will tak(^ oflicu at- a uKMl.iug to 
be held at tho Gaxton Hall, ViGoria, Stiind, S W 1, 
on Frulay, Nov, 18, wlion he‘ will d(div(‘r lus. 
presidential address. 

The Air Ministry has announced that- a strong 
earthquake was recorded at Kow Observatory on 
Sept. 11, at 11.21 p.M. Its cent-ro is estimated to 
have been 1700 miles away from tho Obsca‘vatory. 
There were two further shocks of much smaller 
intensity in the early morning of Bept. 12 Press 
messages report the occuri’once of a severe oaT*tlK[uake 
in South Kussia with a centre in tho Crimea. 

The study of the divming rod is being pursued by 
professors of geology and other men of stnence 
occupying iiositions of recognised impoidaucH’i in the 
universities of Central Eurojie A mooting of the 
Tnternationaler Verein der Wunscholrutonforsohers 
is to be held at Hildesheim m October next, when a 
series of experiments will be conducted under the 
supervision of Prof E. Schoendorff. The results 
obtained will be published fully in the Z&itschnjt of 
the Society 

Apfhications are invited for the following appoint¬ 
ments, on or before the dates mentioned --—A patho¬ 
logist at the East Suffolk and Ipswich HospitaU-Tho 
Secretary, The Hospital, Ipswich (Sept. 19), An 
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analytical chemist in the Medical Department of 
Tanganyika Territory with experience of foods and 
drugs analyses m a borough analyst’s or similar 
laboratory—The Private Seeietary (Appointments), 
Colonial Office, 38 Old Queen Street, S.W 1 (Oct. 1) 
A microbiologist for research work on sewage disposal 
problems—The Secretary, Department of Scientific 
and Industrial Research, 16 Old Queen Street, S.W.l 
(Oct. 3). A junior technical officer for the Air 
Ministry Technical Development Staff — The Chief 
Superintendent, Royal Aircraft Establisliment, South 
Farnborough, Hants (Oct. 5). A student probationer 


for work at the Plymouth Laboratory—The Dnector, 
Marme Biological Laboratory, Plymouth (Oct 12). 
A physiological botanist and a biochemist for research 
work on cotton to be carried out at Coimbatore—The 
Secretary to the High Commissioner for India, 42 
Grosvenor Gardens, S.W.l (Oct. 29). An agricultural 
botanist (male) as head of the biological depart¬ 
ment of the Seale-Hapie Agricultural College—The 
Principal, Seale-Hajme Agricultural College, Newton 
xVbbot, Devon A few civilian education officers. 
Royal Air Force—Secretary, Air Ministry, Adastral 
House, Kingsway, W.C.2. 


Our Astronomical Column. 


A Nova oi-i Vakiablk in Aquila —Plates taken at 
Konigstuhi Observatory by Prof. Max Wolf on July 
30 and 31 showed a star of the ninth magnitude in the 
position (1927 0) R A 18^ 52^^ 1185% S Dee. 

3*^ 24" 59 8"', which did not apjiear on twenty-five 
plates of the region taken between 1892 and 1926 
On Aug. 17 its brightness had increased by half a 
magnitude It a]ipeais on jilates taken at Harvard 
Observatory on June 27, and also on one taken by 
J. Voute at Bandoeng on June 25, when its magnitude 
was 7 5, so that there appear to have been fluctuations 
of light It was absent from a Harvard plate on 
Jmie 8, being then below mag. 115 It was biightei 
visually than photographically m August, being fully 
of magnitude 8. 

Prof. Wolf considered that the s]>ectrum was of 
nova type on Aug. 17 P Guthnick and R Prager 
examined the spectrum with the 122cm reflector at 
Babelsbergjon Aug 19, when the hydrogen line H was 
seen and also numerous absorption bands Bright 
lines were suspected in the yellow^ and green, but they 
may liave been merely the s^iaces between absorption 
bands The charactei of the object as a nova is not 
yet definitely established , it may be an irregular 
variable It is well placed in the evening sky and 
wuthin reach of small instruments, so it should be 
followed 

Gale’s Comet. —Mr H. E. Wood, who has just 
retui-ned to Johannesburg after a visit to England, 
has sent some further observations of Gale’s comet, 
made there by Dr Innes ; he has deduced from them 
an elliptical orbit, with a period of 11 86 years, equal 
to that of Ju})iter. Dr A. C. D. Crommelin lias re¬ 
examined the orbit, using an arc extending fiom June 
22 to Aug 9, and confirms the ellipticity, the period 
found being 13 1 years, and perihehon passage June 
14 ; the other elements do not differ much from the 
parabolic ones lately given in this column The period 

indicates that it is a inembei of the Saturn family, of 
wdiic'h only thi'ee members w^ere previously known ; 
these are 1846 VI. (Peters) 1858 T. (Tuttle), and 1913 
III (Neiijmin) , their periods are 13 38, 13*51, and 18 
years Tuttle’s is the only one that has been seen at 
I more than one appantioin The addition of another 
) member to tins small family is therefore of consider¬ 
able interest. Since it was bright enough to be de¬ 
tected by Mr, Gale wdth a binocular, it is rather sur¬ 
prising that it escaped detection at earlier returns , 
but the brightness of comets is subject to capricious 
variations, so it may have had an unusual increase of 
light at this apparition 

Meteokig Fireballs. —-Mr, W. F. Demiing writes : 
“ Reports have been received of two very large 
meteora observed from Somerset on Sept. 7 last. The 
first was noticed at 6^ 3®^ f.m. (G.M.T.), when the sun 


was shining It moved in a direction from east to 
west in a perfectly horizontal flight occupying about 
7 seconds and "vvas of a bluish-green colour. The 
object was very bright, and distinctly outlmed on 
the clear blue sky There "was no train left It 
was seen by Mr J. E D Beresfoixi, Henstndge, 
Somerset 

‘^The second meteor was observed at 9^^ 25”^ pm. 
(G.M T ), and was a very fine object which tiaversed 
a nearly horizontal course from north to south, and 
showed a slight inclination tow’-ard the horizon im¬ 
mediately below" the planet Jupiter. Its path w’as 
about 25^ and duration of flight 3 seconds. It left 
a bright tram of sparks. The observation was by 
Mr. A. Vow"les, Mmehead, Somerset. 

''These brilliant meteors may veiy possibly have 
been derived from one or more of the systems wdiioh 
siqiphed the numerous fireballs rejiGited from various 
parts of England in September 1926. Further ob¬ 
servations will enable this point to be definitely 
ascertained ” 

According to letters which have appeared m the 
Times^ these objects w^ere observed over a wide area 
including Heathfield (Siurey), Seaford and Arundel 
(Sussex), Carisbrooke (Isle of Wight), Portland (Dorset), 
and Dmard. 

Exceptional Stars —Prof, H. N. Russell contri¬ 
butes a pajier on this subject to the Scientific American 
for September He notes that stars that differ from 
the general run, either by great brilliance or extreme 
famtness, are of special interest, and the most likely 
to add to our knowdedge. 

The stars of exceptional brilliance (absolute, not 
apparent) can now be detected by spectral peculiarities, 
or if Cepheid variables, by their period of light-change. 
The article states that the most luminous known star 
is a variable, S Doradus, in the lesser Magellanic 
Cloud, at a distance of 100,000 light-years; at brightest 
it gives 500,000 times the sun’s light; one star in 
200,000 gives 10,000 times the sun’s light. 

The extremely faint stars are mucli more common 
m space, but the difficulty of finding thena is that 
they are only visible when they are near neighbours 
of the sun ; even then they are generally very faint 
objects on photographic plates. They are singled out 
by fcheir large apparent motions, which are revealed 
by comparing two plates of different date in a Blink 
micrometer. The most extreme of them was recently 
discovered m Virgo by Prof Max “Wolf at Heidelberg. 
Its proper motion is 4 84"" a year, and Van Maanen has 
found that its parallax is 0 404"' which makes it the 
third nearest star knowm, if we group Proxima^ and 
Alph a Centauri as one system. Its apparent magnitude 
IS 13*5, from which it is calculated to give one fifty- 
thousandth of the sun’s light or one twenty-five- 
1 thousand millionth of the star in Dorado, 
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Research Items. 


Pottery from Truxillo. —The Field Museum of 
K'atural History has issued as No. 1 of Volume 2 
of its Memoirs in Anthropology a prelimmary report 
by Prof. A. L. Kroeber on a journey of archaeological 
exploration in Peru on behalf of the Museum in 1925. 
Most of the exploration was carried out in the coastal 
areas of central and southern Peru ; but this first 
part of the report deals only with the pottery art of 
the northern coast region m the vicinity of Truxillo. 
Here are the important prehistoric sites of Chanchan 
and Moche. the former the largest rum in Peru, the 
latter containing the highest pyramid, at least m the 
northern part of the country. Adjoining Truxillo to 
the north is the valley of Chicama, from which many 
of the specimens examined may have come though 
now labelled Truxillo. Truxillo is one of the centres 
yielding the Chimu type of pre-Hispanic pottery, for 
long the type, apart from Inca, best known outside 
Peru Two varieties are recognised, one red and white 
classified by Uhle as proto-Ghimu, the other black 
(sometimes coloured) known as Chimu, Three other 
types are also distmgmshed, which seem to point to an 
intercalation of influence from Tiahuanaco between 
the two styles. Nothing of true Tiahuanaco style or 
of red-white-black geometric has been discovered 
north of Truxillo. Prof. Kroeber’s researches have 
been directed towards the problem whether the proto- 
Chimu style died out under outside influence, or 
whether it survived, as seemed likely, in attenuated 
form and was revived as late Chimu ; but he has not 
arrived at more than tentative conclusions. He is 
inclined to regal'd the three colour geometric as later 
than Tiahuanacoid, while Dr. Uhle is disposed to 
regard it as earlier. His investigations lead to the 
conclusion that the proto-Chimu and Chavin styles 
are contemporary pre-Inca, showing traceable rela¬ 
tions with the northern interior. Three colour 
geometric, a problematical middle Chimu, and the 
tripod and modelled styles are Tiahuanacoid and 
presumably pre-Inca, while late Chimu probably 
began in pre-Inca and continued into Inca and 
colonial times. 

SuTHEREANDSHiRE Salmon. —^In a report on the 
salmon from the River Hope and Loch Hope in 
Sutherland {Fisheries, Scotland, Salmon F%sh,, 1926,7. 
Edinburgh and London: H.M. Stationery Office), 
Mr. G. H. Nall remarks on the results of the exaimna- 
tion of 187 sets of scales collected during the years 
1920—1925. A striking feature was the large per¬ 
centage of fish that had spent three years in the river 
as parr, being 42 47 per cent., as against 6 per cent, 
among fish examined in 1920 from Thurso Bay. A 
iurther mteresting point was the unusually large 
proportion of fish whose scales bore spawning marks. 
Amongst these was a male salmon, taken from Loch 
Hope on Aug. 17, 1921, weighing 17| lb., which 
after spawning in its sixth year had returned to the 
sea, where it remained for two years before once more 
-entering fresh water to spawn in its ninth year. This 
is the first example known to the Scottish Fishery 
Board of an Atlantic salmon, after once spawning, 
missing two complete years before returnmg from the 
sea to spawn in the third year, presuming that the 
scale reading was correct. 

^ The Californian Sardine. —The sardine fishery 
in California which originated as a great fishery 
dtrrtng the stress of war, has undergone striking 
development, and the industry has shown a vitahty 
which augws well fpr its permanence so long as the 
raw XDaterial is obtainable. The amount caught 
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exceeds by far that taken of any other species m 
California, and there appears at present no other 
which IS capable of the tremendous yield, unless it 
be the unused anchovy. It has been recognised by 
the Fish and Game Commission of California, from 
experience with older fisheries, that rational use 
demands a knowledge of at least two things. There 
must, above all else, be information from time to 
time regarding the manner in which the species is 
withstanding the strain of the fishery. But there must 
also be an understanding of the natural changes in 
abundance which inevitably occur, so that these 
may be distinguished from the effects of overfishing 
and also may be foretold and understood. Based 
on such knowledge, regulation and exploitation may 
be rational and restrained. F^sh Bnlletm, No. 1*1 
(California State Printing Office, Sacramento, 1926), 
includes five papers which are the first of a proposed 
series describing the initial results of the attempt of 
the Commission to establish a logicuil and adequate 
system of observation of the important fisheries of 
the State. Students interested m the collection and 
interpretation of statistical data on commercial 
landings of fishes will find much instructive informa¬ 
tion in these papers, including a study of tho adequacy 
of various systems of sampling sardines which are 
used at Monterey. 

The Limits of Growth. —In an essay (pp. 36. 
Jena : Gustav Fischer, 1927) on the limits of growth, 
Prof Richard Hesse seeks to establish tho thesis that 
body size is a function of the surface of the gut. Ho 
brings forward many examyiles from tho lower 
Metazoa m support of his view, e,g. tho vaiying 
extent of the branches of tho gut m ocitojiarasitic 
trematodes of different sizes, to show that in tho 
organisms cited progressive increase in tho gut surface, 
produced by branching, is associated with progrmsivo 
increase in the size of the body. He cites a scbries of 
earthworms with a similar purpose, jiointing out that 
the increase of gut suiface is brought about (jluofiy 
by the formation of a typhlosolo. In tho small 
Allolobophora tetrmdra this is a sim])lo elevation, but m 
the stout Lumhrtcus teTrestr%s the typhlosolo is strongly 
developed and much folded. Prof. Flesso docs not 
remark upon the absence of typhlosolo in the largest 
of all known earthworms —Megascolides auslrahs — 
which may attain a length of seven feet. The intestine 
in this woim is large, and possibly its surface, even in 
the absence of a typhlosole, is as proportionate as m 
Lumbricus to the size of the body, but it would be 
interestmg to have data on this point. 

Foraminifera of the Genus Lepidgoyolina.— 
In the Proceedings of the U S. National Museum, 
No. 2680, vol. 71, art. 8, Dr T. Wayland Vaughan, 
of the Scripps Institution of Oceanography, La Jolla, 
California, describes some large and inteinsiiug fofa- 
minifera of the genus Lepidocyclma belonging to tho 
sub-genus Lepidocyclma m which tho two initial 
embryonic chambers are characteristically of equal 
or sub-equal size, and are separated by a straight 
wall. Lep'idocychna ForresU is a new species from 
the Oligocene, originally found near Lyncli Point, 
Antigua, where it was collected by Mr. W. R. Forrest 
in great abimdance, packed closely in a cream- 
coloured, finely granular hmestone. Tho species seems 
to have a wide range m the Antigua formation. Both 
microsphseric and megasphseric forms occurred, tho 
formef having a diameter of 18 rnm., the latter 9 mm- 
to about 13 mm. A new variety of Lepidocyclma 
McmMlh (Morton) Gumbel is also described, and the 
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question raised as to whether the traditional form is 
the true L Mantelli or the new variety, which 
apparently occurs m the original locality of that 
species. Good inierophotographs of all the forms 
studied, including surface views and sections, are 
given. 

Animal Light and Symbiosis —Prof. Paul Buchner 
(“ Tierisches Leuchten und Symbiose,” pp. 58. 
Beihn * Julius Springer, 1926) has published an 
address on this subject which he delivered at Lund in 
1925. He pomts out that the history of the subject 
IS short, for it began some fifteen years ago with an 
observation by Dubois on the luminous secretion of 
the boimg bivalve PJiolas dactyliis. Pi of Buchner 
considers first the light-jiroducmg organs of Pyrosoma, 
in which, as Pierantom showed, the presence of micro¬ 
organisms IS clearly demoiistialDle. The spores of this 
organism can be traced through the follicle cells 
surroimding the egg into tianspoit cells, which are 
later found interspersed among the cells resulting 
f 10111 the discoidal cleavage of the egg, which occuis 
while the egg is enveloped by the follicle cells. When 
the first four individuals (ascidiozooids) of the new 
colony are formed, the new luminous organs, a pair m 
each individual, are foinied from the symbiont-laden 
cells, that is, Irom maternal body cells. Examples are 
given of mfection of the eggs of insects, e g Aleurodes, 
by transpoited symbionts. The lummous organs of 
fishes {e.g Anomalops) and those of cephalopods are 
described. Special attention is directed to those of 
Sepia elegans and S. officinalis —the organs known as 
accessory nidamental glands. These exhibit gland-hke 
invaginations which form mtertwimng blind tubes m 
the lumen of which the bacteria live. Thiee kmds of 
tubular ingrowths are distinguished—white, yellow, 
and oiange, but only the yellow ones send out light. 
Their bacteria are being investigated by cultural 
methods. The authoi has appended references to the 
original memoirs cited and has added remarks on 
many of them. The address gives a clear, concise, 
and interesting review of the present position of the 
subject. 

Drosophila Cripples. — ^A Mendelian character 
which is of especial interest on account of its wide 
range of variation has been studied by Prof. Taku 
Komai {Memoirs Coll, Sci,, Kyoto Imp. Univ., Senes 
B, vol. 2, No. 5) in Drosophila. This mutation 
expresses itself in a number of abnormalities of the 
middle and hind legs and its expression varies accord¬ 
ing to the condition of the food. The abnormality is 
called ‘ crippled ’ and is recessive, but it may fail to 
appear even in the homozygous state. The pairs of 
legs are quite differently affected, the front legs 
remaimng unaltered. When the condition appears in 
the hind legs (crip.-h), one or more segments of one 
leg are shortened, crooked, twisted, or otherwise 
modified When it appears in the middle legs 
(crip.-m), one of them is reduplicated, small or absent. 
High or low temperature increases the percentage of 
crip.-h. The latter also appear more frequently in 
the early part of a culture, while crip.-m flies only 
appear towards the end. This is due to some change 
in the condition of the food. Thus under certain 
conditions of the food, the hind legs (right or left) are 
affected, while under different conditions the middle 
leg IS affected in a totally different way, but only one 
gene is involved. The reduplication of the middle 
legs takes various forms, some of which are exceptions 
to the rules of reduphcation formulated by Bateson. 
The division of the legs may be either in the dorso- 
ventral or the antero-posterior plane. 

Japanese Land Mollxjsca, —Dr. H. A. Pilsbry, 
who has made special study of the Japanese mollusca. 
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has now begun a series of papers, the object of which 
will be to revise various ill-understood groups as 
opportunity offers The first part {Proc Acad, Nat. 
Sci. Philad. vol. 79) deals first wuth the group of 
Eulota fiscina Fulton, which he places in a new sub- 
genus, Kaiaftohehx. This differs somewhat m its 
anatomy, as shown in text figures, from Eulota 
proper. These forms are not directly related to any 
of the Japanese species southward, but are traceable 
to a separate migration from the mainland. The 
second portion of the paper treats of the races of 
Eulota (Euhadra) callizona Crosse, of which the dis¬ 
tinctions, based solely on shell characters, are illus¬ 
trated on two plates. 

Volcanic Rochs of Upper Burma. —Continuing 
his investigations of the previously little known vol¬ 
canic rocks of Burma, Mr. H. L. Chhibber describes 
a series of tj-qiically ' Atlantic ’ types of late Tertiary 
to recent age from a region some seventy miles north 
of Mandalay (Trans. Min. Qeol. Inst, of India, 21, 
1927) The stratigraphy and tectonics were studied 
jointly with Prof L D Stamp. The older lavas have 
lieen completely altered by weathering, but appear 
to have been basic These are followed by doleritic 
oi teschemtie intrusions, including a probable lacco¬ 
lith Fmally come the younger lavas, forming a 
plateau. Like many of the Carboniferous lavas of 
the Midland Valley of Scotland, these rocks contain 
purple augite. They range in composition from 
olivine basalts to mugeantes, and thus offer a re¬ 
markable contrast to the typically " Pacific ’ rocks of 
comparable age which occur in the Lower Chmdwin 
district fifty to sixty miles to the w^est. The latter 
rocks were recently described by Mr. Chhibber m the 
Journal of the Burma Besearch Society. 

The Atlantis Problem. — The most plausible 
hypothesis yet advanced m explanation of Plato’s 
account of Atlantis appears to be ’that of Paul Borch- 
ardt, argued at length in Petermanm MtUeilungen, 
1927 (1), and briefly summarised in the Geographical 
Journal for Sept. 1927. The main block of North 
Africa IS identified with Atlantis itself, and the Sea 
of the Atlantes with an inland gulf once connected 
with the Mediterranean and now represented by the 
depressed belt of the Shotts which stretches inland 
from the Gulf of Gabes. This tract is known to have 
been the seat of a former civilisaj^ion, and is, moreover, 
still subj'ect to tectonic disturbances. It is thought 
that the lesser island of Atlantis with the legendary 
capital and temple may have been situated within 
the mterior basin, a view that fits in with the descrip¬ 
tion by Herodotus of Lake Triton with its temple- 
crowned island The destruction of the island by 
earthquake would be a startling event, but not one 
beyond the limits of credibility. If Borchardt’s 
hypothesis is sound, the “ Pillars of Hercules ” re¬ 
ferred to by the Egyptian priest must have been 
wrongly inteipreted by the Greeks. With this ex¬ 
ception—and some confusion as a result of transla¬ 
tion is not unreasonably to be expected-—the details 
described by Plato are satisfactorily accounted for. 

Air Resistance for Spheres. —In the issue of the 
Physikahsche Zeitschrift for July 1, Dr. O. Flachbart 
gives an account of recent observations of the resist¬ 
ance of a smooth sphere of 24-2 cm. diameter in the 
wmd channel at Gottingen. These experiments do 
much to clear up the difierences which at present 
exist between the results of work done on this subject 
m the various aerodynamic laboratories. The sphere 
wa^ supported entirely by suspending wires attached 
to a rouqd rod 2 cm. in diameter and 30 cm. long 
which pri 4 ected from the sphere in the down-stream 
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direction. The results obtained differ matenally 
from those found at Gottingen in 1923 with the sus- 
pendmg wnies attached to the sphere itself. They 
show the great influence small irregularities in the 
surface of the sphere such as projecting eyelets or 
wires or encircling rings and turbuionce produced m 
the air by even thin wires or meshes up-stream have 
on the resistance 

The Eahth’s Electric Field — Dr. H. Benndorf 
communicated to the Vienna Academy of Sciences on 
Mar 24 an outline of a new theory of the electric field 
of the earth which he has worked out with the view of 
indicating how the present aimless measurements may 
be reiolaced by more systematic ones. He takes a 
surface at a height i? of 20 or more kilometres above 
that of the earth, at which it may be assumed that 
practically the whole of the electric charge ot the earth 
and atmosphere lies beneath it. The electric field Eh 
at this surface may be taken as umtorm If Xh is the 
conductivity and Xh the mean conductivity of the 
atmosphere at this height, the mean earth current z is 
EhXh per sq. cm , and may vary with world time but 
not with local time. In a tube of flow extending down¬ 
ward from the surface if at any level the field and 
conductivity are U and \,E\^z and the two equations 
give B = {25/Xh: ) (Xh/X) m which the first factor depends 
only on world time and the second on local time. A 
comparison of this result with observations leads the 
author to believe that the daily variation of the field 
over the oceans is a measure of the daily variation of 
the total earth current, and that the theory is likely 
to present a picture of the phenomena of atmospheric 
electricity correct in its main features. 

The Isotopes op Lithium. —M. Max Morand has 
given an account m the March-April number of the 
Annates dc Physique of a new investigation of the 
isotopes of lithium. Guided large!,v by theoretical 
considerations, he has designed and built a tube in 
which the somce of positive ions, a fine point covered 
with a layer of salt and raised as usual to a liigh 
positive potential, gives off a homogeneous directed 
pencil of charged particles of considerable intensity, 
which are analysed magnetically. In the case of 
lithium he was able to separate the isotopes, and to 
measure simultaneously on two galvanometers the 
currents clue to Li 7 and Lig, winch were present m 
the ratio of 15 to 1 required by the chemically deter¬ 
mined atomic weight. The mass of metal which can 
foe deposited m this way is still small, and only of the 
order of 10'® gm. for the more abundant component, 
but M. Morand believes that with improvements in 
the apparatus it will be possible to increase the 
yield Considerably. 

Maghetic Induction m Sheet Steel. —^It is of the 
greatest importance to electrical manufacturers to 
know the magnetic induction produced by given 
magnetising forces in the sheet steel used in the cores 
of coils. A paper (Ko. 545) on this subject by K L. 
Sanfohi and J, M. Barry, of the Bureau of Standards, 
Washington, which has just been published, will prove 
of great value to designers. The Burrows’ permeameter 
is the standard instrument m the United States for the 
magnetic testing of sheet steel. The Fahy Simplex 
permeameter has advantages m the way of simplicity 
and convenience of operation. Its accuracy, however, 
has b^i doubted, and comparisons made over a 
period of four years of results obtained by the two 
instrument have failed to throw light on the dis¬ 
crepancies, the present investigation was undertaken 
to decide which instrument was the better and to 
find out tto conditions under which the best results 
could be bbti^ed. The authors prove that the 
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differences between the results are mainly due t-o lack 
of uniformity m the physical properties of the raatoi lals 
under test The simplex pei’inoamotoi* is loss sensitive 
to this than the Burrows, but no mheront eirors were 
detected in cither uistriuneixt The want ol homo¬ 
geneity 111 ordinary commercial samples of sheet steel 
will, in the great majority of cases, be less than m the 
samples used by the authors. Tests made with the 
Burrows’ permeameter are in genoi'al satisfactory. 
To remove uncertainty, the umformity of the specimen 
should be tested, but m many cases it is not convenient 
to do this The authors conclude that for the normal 
routine induction testing of sheet steel, tlie Fahy 
Simplex permeameter is the liost apparatus at present 
available, The specimens tested should be made up 
of 10 strips not less than 3 centimetres wide. 

‘ Arcing ’ in Switches —Electrical engineers have 
devoted gieat attention to the problem of suppressing 
' arcing ’ m switches and to a})phancos for breaking 
the electric current in a circuit. Tliey distinguish 
between an arc and a spark. In an arc, the flow of 
current depends niamly on the ionisation of the 
vaporised material of the electrodes, whilst m a spark 
it depends mainly on the ionisation ot the gas sur¬ 
rounding the electrodes. The spectrum of the arc 
exhibits the spectrum ot the electrode material and is 
practically mdejiendent of the surrounding medium 
In a paper by Sven Norberg in the March issue of the 
Journal of the Swedish Geimal Elccirio Co.^ a careful 
study is made of the breaking cliarae tens tics of 
switches both in air and oil. He finds that the length 
of the arc in air is roughly 100 times greater than m 
oil. In designing a ‘ circuit breaker,’ the tiiial length 
of the arc is much the most important fa-ctor. 
As we generally want to break the circuit (juickly, 
the distance of the break should not be much groatoi* 
than the length of the are. To reduce the length of 
the arc it is advisable to have two or mon^ breaks in 
series. With four breaks, for oxamplo, the length of 
the arc is reduced to at least one (fuarl.ei’ its value. 
With an ordinary lamp load, the k'ugth of the a.rc 
is not affected by the speed of the break, but with an 
inductive loading the length of the arc m('r( 9 is(*s with 
the speed of the bioak, A current of air or oil against 
the are assists m extinguishing it. A magnotut ‘ blow 
out ’ acts m cpiito a different way from ordinary 
blowing. It does not affect the length of tlio arci, luit 
it much increases the breaking speed. The couclusions 
arrived at in this iiaper show that t/h (3 dosigner lias 
mastered the electrical side of tho problem, but much 
remains to be done before the mechanical side can be 
perfected. 

Carbonisation of Lancashire Coal.^-TIio De- 
paitment of Scientific and Industrial Kesearcli has 
issued a pamphlet (Physical and Chemical Survey of 
the National Coal Resources. Paper No. 9 London: 
H M. Stationery Office. Is. 6d. net) on tho La<iic 4 i-‘ 
shire Coal Field dealing with the Ravine seam (Part 2). 
This^ reports carbonisation trials iii continuous 
vertical I'etorts made at tho Greenwich Siiation with 
the use of increasing proportion of steam. Tho 
yields of products show a general approach to those 
reported in similar tests made on a good South 
Yorkshire coal, but difficulty was expeiiencod owing 
to injury to the retort walls, ascribed to the nature 
of the ash. The report was supplemented by tests 
niade on the coke when gasified m a blue water gas 
plant and in a suction gas producer and by trials of 
both coal and coke as fuel for a Lancaslnre boiler. 
In all cases the ash of the coal gave trouble either by 
attack on refractory material or by clinker formation. 

most comprehensive studies 
of a British coal in use which has been published. 
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Calcium Therapy. 


E subject of calcium theiapy was discussed at 
the recent meeting at Edinburgh of the Section 
of Pharmacology and Therapeutics of the British 
Medical Association. Such a discussion must, of 
necessity, cover a certain amount of ground m which 
the interest is primarily clinical; nevertheless it 
fmmshes an interesting summary of the present 
state of Imowledge of calcium metabohsm. 

Evidently the interest of those workmg on the 
subject has, for the moment, three mam foci, 
namely, the elucidation of the actual physical and 
chemical conditions m which calcium circulates in 
the blood and exists m the tissues ; the point in the 
system of bones, blood, and tissues, at winch the 
parathyroid hormone exerts its influence , and the 
relationships existing between, on one hand, ionic 
calcium, and on the other, the negative ions—chiefly, 
of course, Oh—^in tissues and fluids. 

In spite of the adverse criticism which they have 
received, Vines's earlier results seem to have shown 
([iiite clearly that about 60 per cent of the blood 
calcium IS in a state which diffeis, chemically, from 
the remaining 40 per cent Other workers, using 
different methods, have extended and amplified this 
conclusion It appears that, of the 10 mgm present 
in 100 c e. of normal sermn, 6 mgm is diffusible through 
a collodion membrane, wlnle 4 mgm. is combined, 
perhaps with protein or hpoid, in such a way as to be 
non-diffusible. While interest, for the moment, centres 
roimd the diffusible form, there is evidence that the 
non-diflusible, no less than the diflusiblo, is liable 
to variation in such circumstances as parathyroid¬ 
ectomy, or the administration of jiarathyioid extract 

Of the diffusible calcium, probably 2 mgm. or so is 
m loiuc form. It has been suggested that the 
remaining 4 mgm. may be comliinod with some sub¬ 
stance of properties comparable, in tins connexion, 
to those of citric acid Quite probably, all three 
forms (if there be but thice) ai*e in ef|uilibriiim : varia¬ 
tions 111 the amount of any one form must be reflected 
m variations in that of the otheis. It was, for 
example, pointed out that m prolonged diffusion 
experiments actually more than 60 per cent, of the 
total calcium passes into the diffusate, owing to the 
breaking up of the diffusible into the noii-diffusible 
form. 

Certain views ^ concernmg the relationship of the 
parathyroids to calcium metabohsm, implied rather 
than explicitly stated during the discussion, maj^ be 
put into a faiily definite form 

It has been clearly shown that injection of para¬ 
thyroid hormone mcreases blood calcium without 
meieasmg absorption or diminishing excretion of 
the metal by the ahmentary canal, since the typical 
rise can be obtained in anaesthetised, evisceiated 
animals. This rise must, therefore, occur at the 
exjiense of calcimn either of the bones or of soft tissues, 

^ A sumlar view lias been expressed to the writer, independently, by 
Mr iiojfli, (it the PhannaeobigiCdl Liiboratorv, Cambnclge. 


or of both. The hormone, in fact, must mobilise 
calcium from some reserx^e store. It appears that 
in cert am cases of so-called ‘ renal infantilism ’—a 
state m which nephritic changes accompany failure 
m body development—there occurs both a high level 
of blood phosphate, and a h;^^3ercalc^mia, associated 
with severe rachitic changes in the bones. A case 
was also described in which the bony changes known 
as ‘ osteitis fibiosa ’ were accompanied by a blood 
calcium level of 17 mgm. per cent., and the appearance 
of very definite adenomatous tumours of the para¬ 
thyroids. It has been stated that yomig animals, 
fed on a calcium-poor diet, show definite parathyroid 
hypertrophy. 

Taken together, these observations seem strongly 
to 'suggest that, whatever the immediate source of 
the blood calciimi, any prolonged use m its amount 
results m the chaining of the element from the bones, 
and that the action of the parathyroid hormone is m 
favour of such a transference A consideration of 
the relative amounts of calcimn in the bones and the 
circulating fluid makes it obvious that only after a 
prolonged demand would any measurable effect be 
produced on the relatively enormous calcium store of 
the bones. It is well known that cardiac and nervous 
tissues are extremely sensitive to Ca ‘/K balance, and 
it is ditflcult to imagine that any marked or j)rolonged 
rise m blood calcimn would take place entirely at 
the expense of the soft tissues. Such data as are 
available suggest that calcium is concerned with the 
maintenance of cell surface structures , it is hard to 
jncture such structures jiarting with calcimn without 
the occurrence of marked disturbances. 

The emdenee concerning the point of action of 
vitamm D is, at present, meagre, and the subject 
still obscure. Some observations suggest that it 
promotes calcumi absoiption, jiossibly by some 
influence on the of the intestinal tract. Obviously 
any agency tending to shift the reaction to, or to 
retain it at, the acid side of neutrality would favour 
the existence of soluble rather than insoluble calcium 
compoimds. Such an explanation would, however, 
place the vitamin m the same eategoiy as a phosphate- 
rich diet, which increases the rickets-producing power 
of a ealeium-poor diet by limderiiig the absorption 
of the element. Evidence of the action of vitamin D 
on the mechanisms of bone formation, such as the 
phosphate esterase of Robison, is so far lackmg. 

Little light can at present be shed on the difficult 
c^uestion of the relationships of Ca" and CV ions, and 
of pH, m blood and tissues. It is suggested that the 
treatment of certain conditions, such as the cedema 
of nephritis, by calcimn chloride depends as much 
on the readjustment of the Na'/Ch ratio as on any 
effect of calcium per se ; it is well known that tetany 
IS favoured by an increase, and tends to be relieved 
by a decrease of the alkali reserve, though Collip has 
shown that both in tetany and m hyperealeiemia there 
is a temiinal uncompensated acidosis. E. H 



Congress of the History of Medicine. 


rpHE sixth International Congress of the History 
of Medicine was held during the week July 
18-23 under the presidency of Dr. J. G. de Lint, 
lecturer on the history of medicine in the Umversity 
of Leyden. The meetings during the first three days 
were held at Leyden and the rest of the week at 
Amsterdam. The attendance was larger than at 
any previous congress organised by the International 
Society of the History of Medicine. ISTo less than 
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twenty countries, among which Germany and Austria 
figured for the first time, were represented, so that 
the Congress, as many of the speakers remarked, was 
for the first time really international. Owing to the 
simultaneous annual meeting of the British Medical 
Association at Edinburgh, where a section of the 
history of medicine had been inaugurated, only a few 
British representatives, including Sir D’Arcy Power, Dr. 
Charles Singer, and Dr. J. D. Rolleston were present. 



424 


NATURE 


[September 17, 1927 


As on previous occasions, a great variety of 
subiects was discussed. Nearly ninety papers in ail 
were presented to the Congress, but in the absence 
of their authors many had to be taken as lead, ana 
no speaker was allowed more than ten minutes tor 
his commumcation. Anthropology was represented 
by papers by Dr. M. A. van Andel on fott medicme 
in myths and legends ; by Prof A. W. Niewe^uis, 
on the views of primitive races on the sexual liie oi 
mankind, and by Dr V. Bugiel, on the personification 
of disease in Polish folklore. Classical antiqmty was 
represented by papers on doctors and public opmion 
in ancient Rome, by Dr R. Neveu ; medical athletics 
m antiqmty, by Prof. W Haberlmg ; ancient medicine 
and philosophy, by Dr, J H Lulofs; and ton a 
cotta statuettes illustrating diseases froin the Craeco- 
Roman museum at Alexandria, by Dr Angelica 
Panayotatou. Papers on medieval medicme includocl 
commmncations by Prof. Karl Sudhofi on medicine 
m the twelfth and thirteenth centuries; ^7 
A C Klebs on a Catalan plague tract of April 1348 , 
bv Prof. P. Capparoni on a manuscript from the 
school of Salerno and an Italian translation of the 
thirteenth century of the “ Thesaurus Pauperum, 
by Petrus Plispanus ; by Prof. H. E. Sigerist, on St 
Sebastian; and by Dr. J. D. Rolleston, on St. 
Blaise. Contributions to the history of anatomy 
consisted of papers on the development of anatomy 
in Spam shortly after Vesahus, by Dr. F Lejeune, 
Van Calcar’s origmal drawing for the title-page of 
Vesalius’s Fahnca, by Dr. Le Roy Cruiser; and 
an unknown portrait of Vesahus, by Dr. F. M. Cr. ae 
Feyfer. 

Several commimications dealt with the liistory of 
pharmacology, such as Johannes Mathaeus Faber s 
work on belladonna, by Dr. F. B. Kilmer, the 
origin of druggists’ shops, by Dr. A. Schmidt; ;^e 
deontology of the druggist in past ages, by Dr 
0. van Schoor; and the title-pages of some old 
herbals and pharmacopmas published in Holland, by 
Dr. H. Cohen ^ ^ . 

As was to be expected, many papers were devoted 
to Boerhaave, such as Boerhaave’s prescriptions for 
some English patients, by Mr. C, J. S. Thomi^on, 
Boerhaave in Italy, by Prof. A. Castigliom : Boer¬ 
haave’s letters to J. B. Barraud, by Dr. E. Darm- 
staedter; and LaMettrie’s translation of Boerhaave s 
Aphorisms, by Drs. Baignel Lavastine and J. Vmchon 
Homage was also paid to Boerhaave’s memory by a 
visit immediately after the opening ceremony to his 
tomb m the Peterskerk, by the inauguration of a 
memorial tablet in the house in which he died, and 
by the decoration of his statue with a wreath, on 
which occasion Dr. W. H. Welch, professor of the 
history of medicme at Johns Hopkins University, 
delivered an encomium on this great Dutch physician 
and clinical teacher. 

Other papers relatmg to Dutch medicine apart 
from those on Boerhaave were Holland s contribution 
to clinical thermometry, by Dr. E. Ebstein; the first 
professor at the Umversity of Leyden, by Dr, J. E. 
Kroon ; Dutch hospitals as seen by a Frenchman, by 
M. Fosseyeux ; and the history of spectacles in the 
Netherlands, by Dr. H. Weve 

The executive committee spared no pains to make 
the Congress a success by the arrangement of recep¬ 
tions, exliibitions, visits to places of interest, and the 
delivery of special addresses. Receptions were given 
by the Burgomasters of Leyden and Amsterdam, by 
the Minister of Pubhc Instruction and Fine Arts at 
The Hague, by Mr. and Madame Fokker at Boer¬ 
haave’s house, and by the Burgomaster of Enkhmsen 
during a tnp on the Zuyder Zee, which included a 
visit to the picturesque inhabitants of Volendam. 
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Drs. B. W. T. Nuyens, F. M. G de Foyt'er, J. van du 
Hoeven, and A. J Lamors arranged a remarkable 
collection iii the Mumcipal Museum at Amsterdam 
consisting of pictures by Rombraudi, Jan Steen, 
Teniers, and other works from various Duteli galleiios, 
sculpture, books and incunabula illusts-ating tho 
history of modicme. An interesting exhibition of 
instruments mad© by lamous Dutch physicists m 
the seventeenth, eighteenth, and commencement of 
the nineteenth centuries was hold at the physical 
laboratory of the University ot Leyden, whore Dr. C. iV. 
Crommelm, the assistant director, gave an address 
illustrated by portraits of Pluyghens, tlio Musschen- 
bi'ooks, and othei contemporary Dutch scientific 
workers. The same evening addresses illustrated by 
kmomatograph films were given by Drs. x4. Sdu^rbeck 
and W. H van Sotors on the woik of Loouwonhoek 
and Swammerdam Ijectuies were also given on the 
history of tho treatment of nervous and mental 
diseases, by Dr C O. Anens Kafqiors ; tho doctor 
in caricature, by Mr. C Veeth ; and tho bier of the 
surgeons and druggists preserved in the church at 
Wokkum, by Dr J B F van Gils. 

The proccedmgs tomunatod with a bancjuot, when 
the speakers consisted of th(^ president of tho Congress, 
the president of the Society, Dr Tricot-Royer ot 
Antwerp, the piesident-elect of tho next Congres>, 
Prof. Pietro Capparoni, and Dr. J. D. Rolleston, 
chosen by lot to jiropose the health of the ladies. 

The next Congress will bo hold at Romo m 1930, 
but the International Society of tho History of 
Medicme will form a section in tho Congress of the 
History of Science to be held next year at Oslo 


University and Educational Intelligence. 

An institute for research m medicine is to ho foundiMl 
at Heidelberg. According to tho Ghewikcr^ZcUung, 
the building will be orectod near tho projected thermal 
bath and will contain siiocial departments for n^sinirc.h 
in pathological physiology, serum invost.igntion, 
and for the study of physics and chemistry a,s apph(>d 
to medicine. 

The Albert Agricultural College, GJasnovm, Dublin, 
which has been engaged in agricultural toacliing and 
research since 1851“ has recently been roorgaiusiMl so 
as to accommodate the enlarged Agricult/ural Kac.ulty 
of University College, Dublin (National Univoi’Sity of 
Ireland), and will henceforth bo under University 
control. The following appointments have botm 
made : Director and professor of agriculture, Prof. 
J. P. Drew; professor of plant pathology, Dr. P. A. 
Murphy; lecturer in animal nutrition, Mr. E. J. 
Sheehy ; lecturer in agricultural chemistry, Mr. (hx). 
Stephenson; lecturer in agricultural botany and 
bacteriology, Mr. M. J. Gorman ; lecturer m plant 
breeding, Mr, M. Caffrey ; lecturer in horticnilturo, 
Mr. G O. Sherrard. 

The British Institute of Philosophical StudiOH has 
arranged courses of lectui’es for tho Mi eh aid mas term 
by Prof. S Alexander on “ Value ” (Tnith, (h)oduess. 
Beauty) ; Mr. John Hobson on “ Economics m rela¬ 
tion to Ethics ” ; Prof Leonard Russell on “ The 
Approach to Philosophy ” ; Mr Sydney E. Hooper on 
“ Introduction to Philosophy ” , and Dr William 
Brown on “ Psychology In the Lent term tho Hon. 
Bertrand Russell will lecture on “ The Philosophy of 
Physics,” and Dr Morns Ginsberg on “ Social Psycho¬ 
logy ”. In the Summer term Prof, (fioment C. ff. Webb 
will give a course of four lectures on “ Tho Philosophy 
of Religion,” and Prof. C. Lloyd Morgan a course of 
six lectures on “ Mind in Nature ”. A full syllabus can 
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be obtained on application to the Director of Studies^ 
88 Kingsway, London, W C 2 . 

The tutorial system of Oxford and Cambridge has, i 
for many years, been well known m academic circles I 
in the United States, its merits having been canvassed 
by returned Rhodes scholars and others, and somewhat 
similar systems having been introduced m Harvard 
and other American miiversities. The Harvard 
system is described in the January and April 
numbers of The Educational Record, Its mam 
features aie : each student at the end of the fiist ‘ 
year of his four-years’ course is assigned to a tutor, 
who becomes thenceforth his adviser in all his 
studies , the tutors, at first chiefly young men, are 
now holding positions of all grades, from assistant 
to lull professor; at least half of them combine 
tutoring wuth course lecturing ; the number of pupils 
to a tutor who devotes his whole time to tutoring varies 
from 25 to 45. Conferences between tutor and pupil, 
commonly lasting an hour, take place once a week or 
fortnight m the second year, and once a week in the 
third and fourth , normally the students meet their 
tutors singly ; the conferences are not in the natm-e 
of private lectures, most of the talking bemg done by 
the student, and have as httle as possible to do with 
the ground covered m the courses taken; attendance 
by the student is entirely optional. The objects of the 
system are thus summed up : to devote more attention 
to the undergraduate as an individual, to treat him 
as a wdiole bemg (not, as under the American ‘ credit ’ 
system, as a conglomeration of intellectual fragments), 
to make him more largely educate himself, and to 
provoke m him an interest in so doing. It has 
increased the annual college teaching costs by about 45 
dollars for each student, 

EDiTf'ATiOH m Finland is dealt with m a series of 
articles written by various authors for “ Finland, the 
Country, its People and Institutions ” (Otava Pubhsh- 
ing Company, Helsinki, 1927), and issued as a separate 
pamphlet of fifty pages. This symposium, well 
printed in excellent English, and illustrated, com¬ 
prises chapters on the elementary school system, 
secondary education, adult education, athletics, seats 
of learning, and the technical university. To the 
student of school systems the history of education in 
Finland is interesting, especially on accoxmt of the 
extraordinarily important place assigned to language 
teaching and the predominance in educational theory 
and practice of the mfluence of Uno Cygnaeus, the 
‘ father of the elementary schools ’ Swedish, for 
centuries the official language of the coimtry, Finmsh, 
the mother-tongue of the bulk of the population, at 
least two of the great languages of the world, whether 
classical or modern, and, until recently, Russian, have 
all been included m the ordinary grammar school | 
curriculum. The genius of Uno Cygnaeus, an 
enthusiastic follower of Pestalozzi, made a deep 
impression on his contemporaries and is to-day inspir¬ 
ing a movement towards a closer connexion with 
practical life, alike in elementary and secondary schools. 
Adult education is promoted by many agencies and is 
encouraged by State grants amounting, for the year 
1926, to ten million marks. In 1920, Parliament 
decided to make the State directly responsible for the 
development of public libraries, and set up a libraries 
board, on which various educational organisations are 
represented, and a bureau, and divided the country 
into districts for propaganda and advisory work, with 
a library advisor in each. The principal seat of 
learning is the University of Helsinki (Helsingfors), 
a State institutipn. There are also two private 
universities, a commercial high-school, and a State 
technical uipversity. 
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Calendar of Discovery and Invention. 

September i 8 , 1883 —On Sept 1 , 1883, W R. 
Brooks, at Phelps, N Y., detected a comet which 
became an object of great interest owing to its identifica-» 
tion with the Pons comet of 1812 Tins identity appears 
to have been first annoimced hy the Rev. George M, 
Searle of New York in a letter published on Sept 18. 

September 19 , 1648 —In Xov. 1647, a month after 
the death of Torricelli, Pascal suggested to his brother- 
m-law, Perier, the experiment of carrying a Torri¬ 
cellian tube up a mount am and noting the variation 
m the height of the mercury It w^as not found pos¬ 
sible to make the experiment mitil Sept. 19, 1648, when 
a party ascended the Puy de Dome, near Clermont, 
equipxaed with a tube. At starting, the mercury stood 
at 26 in., but at the summit it had fallen to 23 in., 
“ the party bemg greatly pleased at this, as indicating 
the relation between the height of the mercury and the 
height of the station.” 

September 20 , 1849 .—A xiatent of considerable 
interest m the early history of the applications of 
electricity is that of Staite and Petrie, E P. 12,772, 
of Sept. 20 , 1849 A method was devised to over¬ 
come the injury which the indium sustained when 
fused by a discharge between t'wo carbon electrodes, 
and consisted in allowing the discharge to take place 
between an indium rod and the grams or powder of’ 
the iridium it was desired to fuse 

September 21 , 1812 .—On this date Count Francesco 
Zambeccari, accomiiamed by Vincenzo Bonaga, 
ascended near Bologna m a balloon of the Montgolfier 
type, heated by a lamp of the design of J. N. von 
Laicharding, an Innsbruck professor of natural history. 
The lamp burnt oil or spirit and was claimed to 
decrease the danger of fire to which the Montgolfier 
tyjie of balloon was naturally subject. The wind blew 
the balloon agamst a tree, the branches of which ujpset 
the heatmg ap^iaratus, the lamp exploded, the balloon 
crashed, and Zambeccari was killed. 

September 22 , 1859 .—^The publication of Rankine’s 
work, The Steam Engine,” marks an epoch in the 
application of scientific prmcixiles to practical work 
In his preface, dated Sept. 22, 1859, Rankin© wrote : 
” The principles of thermodynamics, or the science 
of the mechanical action of heat, are explained in 
the third chapter of the third part more fully than 
should have been necessary but for the fact that this 
IS the first systematic treatise on that science which has 
ever appeared, the only previous source of information 
regarding it being detached memoirs in the transactions 
of learned societies and in scientific journals ” 

September ^ 3 , 1846 .—^The planet LYanus, before its 
actual discovery by Sir William Herschel in 1781, had 
been observed as a fixed star on at least seventeen 
other occasions, beginning with Flamsteed in 1690. 
In the close study following its recognition as a planet, 
many irregularities were discovered which were out¬ 
side the admissable limits of error. The investiga¬ 
tions of Adams and Leverrier showed th^t no explana¬ 
tion of the motions of Uranus was admissible except 
that of a planet exterior to Uranus. It was at 
the Observatory of Berlin that the good fortune 
of discovering the new planet, Neptune, fell to the 
chief assistant, J. G. Galle, on Sept. 23, 1846. 

September 24 , 1852 .—One of the earliest successful 
dirigibles was that of Henri Giffard, a Frenchman who, 
in 1852, invented a spmdle-shaped gas-bag, propelled 
by a 8 -h.p. steam engine. The ship was about 140 ft 
long and 40 ft. diameter, and contained 88,000 cubic 
feet of gas. The bag was enclosed in a net from which 
was suspended a spar 66 ft. long. The engine oar 
hung from the spar. A short journey was made in 
the airship on Sept. 24, 1852, when a speed of about 
3 mil^ an hour was s^ttained. W. 0. 
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Societies and Academies. 

London. 

Institute of Metals (Derby, annual meeting), Sept. 6 — 

L. Aitchison • Metals in modem transport (Lecture). 
In general, tbe properties that lead to the greatest 
employment of the non-ferrous metals and alloys 
are* (1) A high resistance to corrosion, (2) High 
values of thermal or electrical conductivity. (3) A 
low value of specific gravity. In addition, the 
properties of ease of machining, ease of cold working, 
and simplicity of casting contribute to the wider use¬ 
fulness of the materials. A high resistance to corrosion 
IS a conspicuous feature of nickel and its alloys; this 
property is of service in cupro-nickel condenser tubes. 
The alloys of copper are for this reason also used in 
condenser tubes and turbine blading, and gun metal 
and phosphor bronze castings. Metals having a much 
lower specific gravity than iron and steel and mech¬ 
anical properties comparable with those of the ferrous 
metals are of great importance m transport systems. 
The alloys that are actually employed are those based 
upon alumimum and magnesium. The alloys of 
aluminium at the present time are much more exten¬ 
sively employed than the alloys of magnesium. A 
variety of alummium castmg alloys can be employed, 
and are more or less mterchangeable, but the majority 
of the wrought parts are made in duralumin. They are 
used in rail coaches and food containers, in con¬ 
structing panels and structural sections m tramcars, 
motor-cars, and motor buses, in automobile engmes and 
m aircraft. Various kinds of non-ferrous metals havmg 
tin, or lead, or copper as their basis are used as anti¬ 
friction materials. 

Sept. 7.—^Mane L V. Gayler : The under-cooling of 
some aluminium alloys. The effect of mider-cooling 
on the macro- and microstructure of some silicon- 
aluminium and copper-aluminium alloys has been 
studied. It was not possible to under-cool ‘ modified ’ 
sihcon-aluminium alloys systematically ; the curves 
of solubility represented by the ‘ modified ’ diagram 
correspond closely to the supersolubihty curves of the 
‘ normal ’ alloys.—^A. R. Raper : The equihbrium 
diagram of copper-tm alloys contaming from 10 to 25 
atomic per cent, of tm. The alloys have been examined 
both by thermal and micrographic analysis. The 
a -f-jS - jS boundary shows a sudden change in direction 
at 580°, which together with other micrographic evi¬ 
dence favours Stockdale’s view of a polymorphic 
change of the jS constituent. The eutectoid pomt is at 
tin 16*15 (or 73 15 per cent, copper by weight), the 
temperature of the inversion being 520°. The ‘ trans¬ 
formation ’ curve has been determined carefully by 
thermal analysis ; the slight horizontal at about 610° 
exists from tin 22*5 to tm 25 at a temperature of 638°. 
Evidence for a new eutectoid at tm 23 has been 
obtained.—Hargreaves : Efiect of work and anneal¬ 
ing on the lead-tm eutectic. A marked softenmg 
action of work at air temperature on the lead-tin 
eutectic is found. In the case of 78 per cent, reduction 
m thickness, the BrineH hardness is reduced from 
about 14 in the chill-cast condition to 4*2 when tested 
immediately after hammermg. This value is actually 
lowei: than that of either constituent in the pure state 
—W. Hume- Rothery: Researches on intermetalhc com¬ 
pound (vi.). The reaction between solid magnesium 
. and liquid tm. The reaction has been studied between 
250° 0. and,^ 350° G. When a rod of magnesium is 
stood in a limited quantity of molten tin, the mag- 
dissolves until the liquid reaches the eqm- 
TOdum OTOT at the particular temperature 

Since, however, true equilibrium requires 


the compound MggSn (probably Mg^Siig) as the phase 
in equilibrium with the liquid, a further reaction of the 
type, solid magnesium + liquid”.solid magnesium stan- 
nide, tends to take place When sufficient magnesium 
has dissolved to give the liquid the equilibrium com¬ 
position, all further direct reaction is stopped by a thin 
film of magnesium stanmde which shows no appreci¬ 
able thickening even after three weeks at the above 
temperatures. On the other hand, a few large crystals 
of magnesium stannide are sometimes formed by a 
slow reaction. This is probably the ordinary pheno¬ 
menon of crystal growth due to surface energy effects, 
since the thin surface film has a high surface energy 
and so tends to form a more compact mass. But any 
solution at one pomt exposes more magne.smm to the 
action of the liquid, and so the reaction gradually 
proceeds—^W. T. Cook and W R. D. Jones: The 
copper-magnesium alloys (Part 2). The ductility of 
these alloys depends primarily on the forging tempera¬ 
ture If this temperature be low, the elongation and 
the reduction of area are impaired seriously, and the 
values are not restored by subsequent heat-treatment. 
The mechanical jDroperties of copper-magnosium alloys 
contaming up to 11 per cent, copper are not improved 
by simple heat-treatment, which causes a general 
decrease in test values. The addition of copper to 
magnesium up to about 2 per cent, is beneficial. 
Beyond this amount the increase in tenacity is small, 
whilst there is a regular decrease in ductility and a 
proportional increase m specific gravity. There is no 
advantage in adding more than this amount of copper 
to magnesium either for castings or for forgings. 

Sept. 8.—C. J. Smithells, W. R. Pitkin, and J. W. 
Avery Grain growth in compressed metal powder. 
The changes which take place in certain properties 
of bars of pressed tungsten powder when the tempera¬ 
ture is gradually raised have been investigated. 
These changes are attributed to gram growtii, whicsh 
begins at a temperature determined by tlio parlacle 
size of the powder and the pressure used in form¬ 
ing the bar. Using powders with moan [larticlo 
size 0*6-3*5ya, and pressures 8-32 tons/sq. in., the 
temperature at which grain growth could first 
be detected varied from 1100° K. to 1500° K — 
C. H. M. Jenkins : The constitution and physical 
properties of some of the alloys of copper, zinc, an<l 
cadmium. The general results indicate that the uso 
of cadmium-bearmg zinc does not produce any marked 
alteration m the physical properties of the brass. 
Additions of cadmium up to 1 per cent, by weight 
cause an improvement in the tensile strength, generally 
accompanied by a reduction m elongation. The 
efiect is most noticeable in the cast 70: 30 brass, and 
is less pronounced in worked material -—H. Sutton and 
A. J. Sidery: The protection of aluminium and its 
alloys against corrosion. The resistance of aluminium, 
duralumin, and of certain other alumimum alloys to 
corrosion by sea-water is considerably increased by 
anodic oxidation and the subsequent application of a 
grease, such as lanoline. Electro-deposited coatings 
of zme, 0*005 m. thick, afforded better protection to 
alumimum than did coatmgs of cadmium of similar 
thickness, but the two types of deposit appeared to 
give an approximately equal protection when applied 
to alloys of aluminium. Unsatisfactory results were 
obtained from nickel deposits of normal thickness. 
—^H. Sutton and J. W. W. Willstrop : The nature of 
the film produced by anodic oxidation of alummium. 
The metallic aluminium is volatilised in dry hydrogen 
chloride. The films isolated from treated commercial 
aluminium sheet are usually of u grey colour, due to 
trac^ of carbon left behind when the alumimum 
sublimes as chloride, and they contain elementary 
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Silicon. Films varymg m thickness from 0*033/4 to 
2ii have been obtained, the thickness of the film 
produced by the usual standard treatment bemg about 
1/t* From the volume of gas evolved by treated 
alummium when heated m vacuo to 1200° C., the film is 
shown to consist of oxide and not of hydroxide.— 
W. Hume-Rothery and S. W. Rowell : The system 
magnesium-cadmium. The equihbrium diagram of 
the system magnesium-cadmium has been mvestigated 
by thermal and microscopic methods. The system 
contams a sohd solution based on cadmium and 
denoted a, a definite mtermetalhc compound MgCdg, 
and a sohd solution m magnesium denoted /3. The 
solid solution a extends from 0 to about 24 atomic 
per cent, magnesium at most temperatures. The 
compoimd MgCd^ does not form any sohd solutions, 
whilst the /:^ solid solution extends from about 40 to 
100 atomic per cent, magnesium The /3 sohd solution 
undergoes a transformation at temperatures about 
200° to 250° C., but the maximum temperature of this 
change is at 54 atomic per cent. The change seems 
to be of the same nature as that of the brasses 
Prolonged amiealmg is necessary to attain equihbrium 
in the solid alloys m the neighbourhood of the com¬ 
pound MgCd 2 .—Cyril S. Smith : Note on cathodic 
disintegration as a method of etching specimens for 
metallography. Silver-copper alloys are particularly 
suited for etching by this process, which causes stain- 
mg of the copper-rich constituent as well as removal 
of the silver. 

Pabis. 

Academy of Sciences, Aug. 17.—Akimoff. Fourier- 
Bessel transcendentals with several variables. — F 
Gonseth and G Juvet The metric m space of 5 
dimensions of electromagnetism and of gravitation. 
—B. Cabrera and A Duperier : The paramagnetism 
of the palladium and platmum families.—A. Duboin: 
The application to the oxides of iron and neodymium 
of a general method of synthesis of silicates.—Georges 
Lumet and Henri Marcelet: The utilisation of marine 
animal oils and fish oils in motors. These oils have 
been used to work a Diesel-Hindl motor without 
special adjustment. The power of the motor was 
practically unchanged when the fish oils were sub¬ 
stituted for gas oil. Corresponding with the lower 
calorific value, more fish oil than gas oil was required. 
The only difficulty was caused by the higher viscosity 
of the fish oils, and this was overcome by a preliminary 
heatmg.—J. Dadlez : The proportion of nitrous fumes 
m the neighbourhood of an arc lamp used for medical 
treatment. Under normal conditions the amount of 
oxides of nitrogen produced are without danger, but 
in a small room efficient ventilation must be provided. 

Aug, 22.—A. Lacroix : The lithological constitu¬ 
tion of the volcanoes of the central southern Pacific. 
The volcanic islands m the southern Pacific Ocean 
can be grouped under three lithological series, 
nephelmic, intermediary, and without nepheline. 
The strict classification of eruptive rocks mto a Pacific 
type and an Atlantic type cannot be maintained m 
this form.—Riquier : The numerical resolution of 
certain systems of integral algebraical equations with 
any number of unknowns,^—C. Sauvageau: The 
continuous growth of certam annual Pheosporese — 
Charles Nicolle and Charles Anderson : The experi¬ 
mental transmission of the spirochsete of Spanish 
recurrent fever by Omithodorm mouhata and the 
mechanism of this transmission. 0 . mouhata is 
capable of transmitting not only the Dutton spiro- 
chsete of which it is the natural transmitter, but also 
two others, one of which is allied to the Dutton 
spirochsete, the other quite different. The mechanism 
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of transmission m these cases is the same , it is a 
natural transmission —Georges J. Remoundos * A 
new generalisation of the Picard theorem —Leon 
Pomey : The existence of non-linear differential and 
mtegral equations (with any number of variables) of 
which solutions exist m the same domain as the 
coefficients (normal non-hnear equations).—J. A. 
Lappo-Danilevski • The algorithmic resolution of the 
problem of Poincare concerning the construction of 
a monodrome group of a given system of hnear 
differential equations —^Miron Nicolesco : Bipoint 
functions and conjugated areolairely functions —Rene 
Lagrange: Certain suites of polynomials —De Fleury : 
The forms of the combustion chambers in internal 
combustion motors and their effect on endurance. 
The best practical constructive solutions of the 
problem tend towards very high comjDressions, with 
explosion chambers possessing a high ratio of surface 
to volume for combustibles such as petrol liable to 
develop an explosive wave.—^F. Gonseth and G. Juvet: 
Schrodmger’s equation —W. Kopaczewski and M. 
Rosnowski. Electrocapillary phenomena and the 
ions —Tr. Negresco : The quantitative sensibility of 
the Imes of the spectrmn. The sensibility of any 
given hne in the spectrum, ui a given source of 
emission, depends umquely on its mtensity in the 
spectrum of the pui'e metal obtained under identical 
conditions.—^Henri Marcelet : The determmation of 
some physical constants of marine animal oils. The 
data given for thirty different oils include the heat 
of combustion, fiash point, specific gravity, and 
viscosity.—^A. P. Rollet: The behaviour of various 
metals in the electrolysis of water by the alternating 
current.—^Mme. N. Demassieux : The action of oxalic 
acid upon some soluble salts of lead.—^W. Ipatieff and 
W. Niklaeff. The action of hydrogen upon tin salts 
at high temperatures and pressures. At 300° C., with 
hydrogen under 38 atmospheres pressure, hydrated 
tin oxide is reduced to the stannous state; at 350° C. 
and 50 atmospheres, the reduction goes further to 
metallic tm. Stannic sulphate (302° C. and 50 
atmospheres) gives stannous sulphate in solution and 
crystals of stannous sulphide.—L. Hackspill and E, 
Rinck : The reciprocal displacement of sodium and 
potassium from their chlorides. An experimental 
study of the reaction KCl+Na = NaCI+K.—Andr 6 
Leaute : The low temperature distillation of long 
flame coals agglomerated by tar or a tar oil. The 
experiments described were directed towards the 
determmation of the best proportion, of oil or tar 
givmg a hard solid residue.—Pereira de Sousa . A 
new deposit of intrusive rocks contaming sodium in 
Portugal.—J. Lacoste : The experimental determina¬ 
tion of the dynamic magnification of seismographs 
with platform.—L. Petit]ean : A periodicity and 
symmetry of the rainfall curve at Algiers Application 
to the prediction of dry and rainy periods in Algeria.— 
Cam. De Bruyne ; Contribution to the study of the 
nutritive process of the oosphere of the Abietinese.— 
H. Cohn and A. Augem : The nature and metabolism 
of the glucides in the Iris —F. Vies and A. de Coulon : 
The interpretation of the curves of the receptivity 
index of mice for grafts of tumours.—S. Voronoff: 
The results of the grafts on the flock of sheep of the 
Gouvernement gdnlral d’Alg 6 rie. 

Sydney. 

Linnean Society of New South Wales, July 27.—- 
H. J. Carter : Australian Coleoptera : notes and new 
species (No 5).—G. H. Cunningham : The Gastero- 
mycetes of Australasia (9) : Keys to the genera and 
species of the Lycoperdacese. The ontogenetic posi¬ 
tion of each of the genera is discussed and an artificial 
key based on structural similarities and difierenoes is 
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proposed.—J. R. Malloch : Notes on Australian Dip- 
tera (No 11). A full account is given of the Australian 
C'alliphoridse, and the family is divided into C^alii- 
]ihorin», Metopnnae, Sarcophaginse, Chrysomyiina?,and 
jRliinimse.—^A. M. Lea • Descriptions of new species 
of Australian Coleoptera (Part 19). Two new genera 
and S8 new species of beetles of the family Cur- 
culionidge, mostly from Queensland, are described — 
J. McLuckie and A. H. K. Petrie • The vegetation of 
the Kosciusko Plateau (Part 1) The plant com¬ 
munities. Three zones are recognised : alpine, sub- 
alpine, and montane. The three great types of com¬ 
munities are (a) Eucalyptus forest, represented by the 
E coriacea, E, Gunnii, and E. stellulata consociations; 
(b) grassland represented by the Poa consociation and 
the Poa-Celmisia association ,* (c) the marsh vegetation 
The factors controlling the timber line and the inter¬ 
relations of the communities of the marsh vegetation 
are also discussed 


Official Publications Received. 

British 

Jamaica. Aminal Eeporb of the Department of Agriculture lor the 
Year ended 31st December 192b. Pp. 29. (Jamaica, B.W I Government ^ 
Printing Office, Kingston.) 

Canada. Department of Mines . Geological Survey. Summary Report, 
1925, Part 0. (No. 2118.) Pp. 175c, Summary Report, 1926, Part B 
<No. 2127 ) Pp 57b Memoir 151, No. 182 Geological Senes Minto Coal 
Basin, New Brunswick By W. S Dyer. (No 2115 ) Pp ii-|-42. 15 
cents Memoir 152, No. 138 Geological Senes St Urbam Area, Charlevoix 
District, Quebec. By J. B. Mawdsley. (No. 2120.) Pp. n-f 58. 20 cents. 
(Ottawa; F. A. Acland.) 

The North of Scotland College of Agriculture. Calendar, Session 
1927-1928. Pp Till+122. (Aberdeen.) 

Nigeria. Annual Report on the Agricultural Department for the 
Year 1926, Pp 20. (Ibadan.) 

Report on the Admin lustration of the Meteorological Department of 
the Government of India m 1926-27 Pp. 17+3 plates. (Simla Govern¬ 
ment of India Press.) 

Western Australia: Geological Survey. Bulletin No 85 . A Geological 
Reconnaissance of part of the Ashburton Drainage Basin, with Notes on 
the Country southwards to Meekatharra By H. W. B. Talbot; with an 
Appendix on the Mineials of the A.shburton and Gascoyne Valleys, by 
Dr. Edward S. Simpson Pp. 113+5 plates, (Perth: Fred. Wm, 
Simpson ) 

Sir John Cass Technical Institute, Jewry Street, Aldgate, E,0, 
Syllabus of Classes, Session 1927-1928. Pp 119. (London.) 

Union of South Africa Department of Agriculture Science Bulletin 
No 60 * Some Changes occurring during the Ripening of Grapes, (Third 
paper.) By P B. v. d. R. Oopeman. (Division of Chemistry Senes No. 
45.) Pp. 19. (Pretoria: Governmen-i Printing and Stationery Office) 3d 
Aeronautical Research Committee * Reports and Memoranda. No. 1075 
(Ae. 257): Lateral Stahility at Low Speed. By S. Scott Hall. Part i. 
Measurement of Rolling Moments for Three Wings at Low Rates of Roll; 
Part n • Presume Measurements on a Wing whilst Rrotatmg at Low 
Speeds. (A,2.a. Stability Calculations and Model Experiments, 120.—T 
2382.) Pp. 13+20 plates. U. mt No. 1083 (Ae. 262): The Influence of 
the Airscrew on the Aircraft Oliaracteriatics of a Standard Bristol Fighter 
Aeroplane. By W. G. Jennings. (A.4,o. Full scale Work-Airscrews, 37 — 
T. 2393.) Pp. 4+8 plates, 4d net. No. 1085 (Ae 264)* Lift and Drag 
of the Bristol Fighter with Fairey Variable Camber Wings. By B. T. 
Jones, L, E. Caygill and Dr. B. G. Harris. (A.3 b. Aerofoils with Flaps 
or Warped, 27; A.4*b. Full scale Work-Parts of Machines, 29.—T. 2412.) 
Pp. 12+10 pistes, 9d net. (London: H.M. Stationery Office) 

The University of Leeds. British Association for the Adi'ancement of 
Science, I^eeds Meeting, 1927. University Reception, Tuesday, September 
6th, 1927, 8 p.m.-10.30 p.m. Pp. 27 (Leeds ) 

FoRBioiir. 

University of Colorado Bulletin Voh 27, No. 6, General Senes No. 
243: Catalogue, li>26-27; with Announcements for 1927-1928, Pp 439. 
(Bouldfflr, Colo.) 

Proceedings of the Imperial Academy. Vol 8, No. 6, June. Pp. 
xv-xvi+307-385. (Tokyo.) 

Nauka Polska: X4t Science Polonaise, Tom 8. Pamii^tnik II JS^jaxdu 
Nankowego odbytego w Warsmwie w dniu 2-3 Kwietnis 1927 &»ku: 
iM5moire du II Ctongres sciOT.tiflque tenu k Varsovie les 2 et 3 Avnl 1927 
* pour 6ttidier la question de I'or^inisation de I'enseignement sup4neur en 
pologne. Pp W. (WarsiEawa: Iw. Mianowskiego ) 

Aj^oultural Experiment Station, Michigan State College of Agriculture 
and Applied; Science. Technical Bulletin No, 80: Virus Diseases of 
, Raspberries. By 0, W. Bennett. Pp. 38+11 plates Technical Bulletin 
Nol 81: Storage and Transportational Diseases of Vegetables due to 
Snbo;xidation. By Ray Nelson. Pp. 88+8 plates Technical Bulletin 
^ m i Otmamercial Casein. By A. 0, Weimar and John Taylor. Pp. 16. 

Bulletin No 88: A Study of the Sanitary Significance of Air 
in relaHon tdloe Cream. By F. W* Fabian. Pp. 30i Circular Bulletin 
. , No. 1# ? Fhrin Lease Systems in Michigmi*, By F. T. Riddell. Pp. 18 
^ C&eulatBulWinNo.XTOa Swe^Oorn. By G E. Starr. Special, 

'‘-BUtteffin Spu in Orchard. Management, vnth SpeCiaJ Rtofer*' 

^;;ye to ^Cffi^’Ptoduottoi. By A. X Rogers, Jr. Fp 48. ‘ lOB^t 


Depaitment ot the Inteiior Bureau ot Education. RullRtin, 1027, 
No *!' School Hygiene and Physical Education By Dr Jamp^ Piedeiiok 
Rogers P]> 20 5 cents. Bulletin, 1927, No S Uecent Movements in 
City School Systems By W S. Delleubaugh Pp 2ti 7 cents 
Bulletin, 1927, No 9 * Medical Education, 1924~2() By Dr N P 
Colwell Pp 14. 5 cents. (Washington, D C Goiernment Ihintmg 
Olhee ) 

Department of Gominei Oft Bureau of Standards Suentifjc Paper-, ot 
the Bureau of Standards, No 570 * Application of the Algebraic Aberra¬ 
tion Equations to Optical Design By I C Gardner Pp 71-203 45 

cents Scieutific Papers of the Bureau of Standards, No 552 Tians* 
mission of Sound through Building Materials By V L Ohnsler Pp 
225-235 5 cents (Washington, D C Government Printing Office ) 

Agricultural Experiment Station n( the Rhode Island State College 
Bulletin 208 The Pioduction of Gas by Salmmelhi pnJIuium By 
Kenneth Goodner and Henry G May 1’]). 12 Biilh^tin 209 The 
Degree of Response of Different Crops to vaiious Pho'iphom'^ Caniers 
By Burt L Hnitwell and S 0 Damon Pp 20 (Kingston, R 1 ) 


Diary of Societies. 

TUESDAY, Si.PTEMiiEU 20 

Institute oe Marine Enoineees (at Olympia), at 3 —E. P. Spanner . 
The Case against the Auship —A, C. Hardy Motor Ships in lelation 
to World Tiade Routes. 

FRIDAY, Sepikmubr 23. 

Institution of Municipal anu Countv En<.ini i r-. (South Midland 
District Meeting) (at Building Koscaieh SLation, Garstou, neai 
Wat fold), at 11 am 

SATURDAY, September 24. 

Institui’ion of Municipal ald County Enoineers (South-Eastern 
District Meeiing) (at Pleiiie Bay), at 11 a m. 


CONGRESSES. 

September 15-17 

Annual Conference of Women Enoinpers 

Satny'day, heptemher 17, at 2 15 (at Crosby Hall) —Mibs Ins Cummins 
Water Power and the Electrification of the Insh Free State 

September 18-Outober 3 

International Congress of Theoretical and Appi ibd Limnolo(»y (at 
Rome) In four sections “ Physics ami Chemistry, Geology and Hydro¬ 
graphy, Biology, and Applied Limnology. 

September 20-22. 

Iron and Steel Inhtitutk (Autumn Meeting) (at Royal Technical 
College, Glasgow), at 10 a.m.— Pupw to be snhm%fUHl D. F Campbell 
High-Frequency Induction Melting.—U A Dickie. Magnetic and 
other Changes concerned in the Temper-Brittleness of Nickel- 
Chromium Steels—Prof 0. A Edwards and K. Kuv\ada. The 
Influence of Cold-Rolling and Hubsciiucmt Annealing on the Hardness 
of Mild Steel—A B Everest, T. It. Turner, and D, Hanson. The 
Influence of Nickel and Silicon on an Iron Carbon Alloy —0, S. <1111: 
The Effect of Varying Ash in the Coke on Blast-Furnace Working — 
D Hanson: The Constitution of Silicon Carbon Iron Alloys, and a 
New Theory of the Cast Irons.—E. G. Herbert. The Woik-IIardemng 
of Steel by Abrasion.—K Honda and K. Takahasi. On the Quantita¬ 
tive Measuieinent of the Cutting Power of Cutlery —E H. Lewis . The 
Use of Silica Gel as a Medium for Drying Blast —T Matsushita and 
K Nagasawa. The Mechanism of Tempering of Steels —T. W. 
Rohmson The Economic and Social Development of the American 
Iron and Steel Industry.—Dr. W. Rosenhain and D. Hanson. The 
Behaviour of Mild Steel under Prolonged Stress at 800° 0 —J. H. 
Smith and F V Warnock * A Testing Machine for Repeated Impact, 
and a Preliminary Investigation on the Effects of Repeated Impact on 
Lowmoor Iron — J. H whiteley The Solution of Carbon in oc-Iron 
and its Pieeipitatiom—F. Wust: A Contribution to the Theory of the 
Blast-Furnace Process 

September 28-26 

.Absociation of Special Libraries and Information Bureaux (at 
Trinity College, Cambridge).-Subjects for discussion : Report of the 
Public Libraries Committee of the Board of Education (A. E. Twenty- 
man and Lieut -Col, L. Newcombe); Recent Developments in con¬ 
nexion with the Science Library, South Kensington (Sir Henry Lyons); 
Information, Organisation, and Statistics in Industry (Major L. 
XJrwick, S J Nightingale, H. Quigley, W. Wallao©, A. B. Overton, 
F W Tattersall), Patent Classification (A. E. Wright, A Gomme); 
Problems of the Information Bureau (A F, Ridley, P. K. Turner, Dr. 
J. 0- Withers); Photographic Reproduction of Printed and MS. 
Material (N. Parley. Sir William Schooling, R H New); Standards of 
Book Selection in Science and Technology (Sir Richard Gregory) 

September 26 and 27. 

Ceramic Society (Refractory Materials Section Meeting) (at Town Hall, 
Bournemouth), at 10 a m.— A. T. Green ■ A Oonsiaeratiori of Steel 
Works Refractories —W. J Rees and W Hugill: Note on Silica Bricks 
made without Added Bond—R. S. Troop; Some Experiments in the 
Drying of Clays,—W. 0 Hancock* Crushing Strength of Unflred Fire¬ 
clay Bodies —A E J Vickers. Determination of Iron Silicates.— 
Prot D, ,A. Moulton; Refi'actory Material used as Mortar for Layiim 
up Refractories.—Dr. a F. Joseph : Characterisation of Olay.—A. J. 
Dale • Effects of Temperature on the Mechanical propert^ies of Silica 
. Produetw. 
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Imperial Mineral Oil Resources. 
DISTINGUISHING, if not tlie chief, merit 
of a periodic congress is the opportiinitv 
afforded for taking stock and ganging progress of 
development, particularly when the terms of refer¬ 
ence connote apphed science. Even if dehberations 
produce nothing starthngly new, as is often the 
case, the inevitable correlation of independent hues 
of reasonhig and research serves as a stimulant to 
the delegate mind and creates a wider perspective, 
at the same time tightening the grip on essentials 
This in turn has its natural repercussion amongst 
the greater body of workers, and thus is the spirit 
of technology constantly enhvened. 

Petroleum is a case in point. Its consideration 
at the second (triennial) Empire IVIining and Metal¬ 
lurgical Congress, judged from the papers now 
available, is largely recapitulatory, hut there is 
clearly apparent the aim at such co-ordination of 
data as may lead to some solution of the thorny 
problem of Imperial mineral oil resources and future 
supphes. The setthig for such a discussion, Canada, 
IS singularly appropriate, though paradoxical while 
it emphasises the truly Imperial aspect of the 
question, it throws into sharp relief the unfavour¬ 
able position of that great Dominion, the contri¬ 
bution of which is less than 0*02 per cent, of the 
world’s petroleum production ; like Great Britain, 
Canada is dependent on foreign sources of supply 
for her needs. 

The problem resolves itself into a dispassionate 
survey of hard facts : the maximum quantity of 
petroleum won from truly Empire sources hes 
between two and three million tons per annum , 
these hmits constitute a reasonable estimate for the 
future. On the other hand, the total consumption 
of petroleum products in the Empire amounts to 
between ten and eleven million tons per annum, 
and is likely to increase considerably with each 
successive year. Thus Empire resources are hope¬ 
lessly inadequate even for present needs. There 
follows the natural question : What exactly are 
our Imperial petroleum resources, both actual and 
potential, and to what extent is the British Empire 
committed to foreign oil supplies in the future ^ 
Failing a satisfactory solution in the shape of 
technical guarantees, what is the alternative to the 
existing situation ? 

In substance these questions are not new^; they 
have been raised a hundred times both on the 
platform and in print; they have been answered 
in diverse ways, but always with strong individual 
bias. The optimistic predictions of undeveloped 
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oil-poolSj shale-oil prospects, coal and liquid fuel 
substitutes, and similar panaceas variously pre¬ 
scribed to meet ultimate contingencies, are well 
Imown In the light of present knowledge, such 
unbounded optimism is premature At the 
moment the circle of argument, hke that of the 
origin of petroleum, is still intensely vicious, but 
there are signs that this second Congress may be 
destined at last to break it. 

To clear the ground, a distinction must be drawn 
between truly Imperial oil resources and those, 
though developed by Imperial interests, situated 
in extra-imperial territory ; this is a point usually 
overlooked, but it is all-important to the present 
issue. Thus in the first category are placed India 
(with Burma and Assam), Trinidad, Sarawak, 
Egypt, and Canada , expansion is probable in the 
first three, extremely doubtful in the twn remaining 
countries ; to the same list may be added potential 
resources of New Guinea and North Borneo. Much 
is heard of the untapped oil reserves of the mg^in 
continent of Africa, also Australia and New Zea¬ 
land ; unfortunately, the wish fathers the thought. 
Technically, the evidence tends to discount the dis¬ 
covery in these lands of major oil-pools destined to 
weigh heavily in the scheme of things ; the great 
red spaces on the map of the world which de¬ 
pict Imperial terrain, he, with one exception, 
tantalisingly outside the girdle of prolific oil 
production 

Imperial petroleum interests in foreign countries 
are highly ramified and are of supreme economic 
and political import; they embrace Mexico, Persia, 
Venezuela, Peru, Argentine, Colombia, Rumania, 
and Gahcia, among others. Russia is a problem 
unto itself, with oil as with politics ; the march 
of time may determine the resumption of inter¬ 
national competition for her undeveloped resources, 
with British interests reasserted, but prophecy 
concerning this unhappy country is dangerous. 
Traq fascinates by its yet improven possibilities, 
as also other regions of south-west Asia ; Empire 
commitments here are much entangled with foreign 
policies, perhaps not disadvantageous in the long 
run. But the crucial point to remember is this : 
these countries constitute resources to the Empire 
only so long as political relationship is stable and 
international commerce is untrammelled by inimical 
legislation or actuality of war. Admittedly it is 
hard to imagine the extreme circumstance in which 
^ these channels of supply would be blocked, 
^pecrially in the light of experience gained during 
the W«, hut there is danger in the position as it 
which would be intensified a hundred-fold 
pmt Von. 120] 


if, for any reason, American sources were made 
unavailable for Imperial markets 

The jiredommating position of the United States 
in the economics of world-supply and consumption 
of petroleum products has been defined so often 
as to be common knowledge ; further statement is 
therefore superfluous here. To-dcy the Empire’s 
dependence on that country for oil is as great as 
ever, for increased consumption more than balances 
increased production from extra-American sources. 
So long as one country is responsible for more than 
70 per cent (80 per cent if Mexico is included) of 
the total annual output of a vital commodity, so 
long must it be the keystone of the whole economic 
structure, national and foreign, on which the 
relevant industry is reared. The free distribution 
of American oil supplies to Empire markets can 
only be clisturbed by two eventualities . curtail¬ 
ment of exports to conserve national resources, or 
declaration of war. The first is feasible, in fact 
ultimately probable ; the second is unthinkable, 
at least to the present generation. In any event, 
the fact that Imperial resources are totally in¬ 
sufficient to meet present necessities, much loss any 
possible emergency arising from diminished trans- 
Atlantic supplies, serves only too well to iudicate 
the real state of affairs. Moreover, in no other 
part of the world is it possible to predict, with con¬ 
fidence based on all available knowledge, the ex¬ 
istence of undiscovered petroiiferous territory of 
the magnitude and persistence of that poBScssed by 
the United States ; geological work all over the 
world, though the detail of remote regions may 
still be lacking, is at least sufficiently comprehensivo 
to justify that assertion. 

Thus hopes of independence of foreign sources of 
oil production vanish quickly when the situation 
is carefully examined. In the course of his address 
to the Congress, Sir Thomas Holland stated the 
case succinctly: “ Under normal conditions we 
must depend on outside sources for a seriously 
large part of our petroleum products ; ” and again, 
‘'It is important to remember that in case of 
temporary isolation, even the Empire sources of 
crude oil may not be accessible. In any event, 
they would he quite insufficient even if they were 
available to the full. ...” It is quite impossible 
to encourage the slightest hope that the con¬ 
sumption-factor of eleven million tons or more 
of petroleum products per amium within the 
Empire can ever be attained by the utilisation 
of indigenous supplies. Thus technical guarantees 
fail and we are thrown back on alternative 
remedies. 
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Sir Thomas Holland invited the Congress to 
consider six points which we may summarise as 
follows : (1) Prospects of maintaining or extend¬ 
ing Empire production of crude oil, (2) the extent 
to which oil-shale exploitation may supplement 
mineral oil supplies, (3) prospects of obtaining oil 
from low temperature carbonisation, (4) possi¬ 
bilities of oil substitutes obtained by processes 
similar to hydrogenation of coal, (5) prospects of 
alternative liquid fuel, e.g, alcohol, and (6) in¬ 
creased production of light oils by cracking pro¬ 
cesses, etc 

The value of these headings lies in the fact 
that, as set out, they take nothing for granted , 
they presuppose no immediate remedy to be 
applied t-he moment emergency arises; they 
sponsor no premature optimism. The merit of 
the discussion along such lines lies in getting at the 
root of the whole matter , it is tantamount to 
saying, Let us get clear for the moment from 
mere experimental data, from small-scale ideas 
which have scarcely transgressed the academic 
border-line What are the large-scale possibilities 
of these alternatives ? Which are, and which are 
not, of commercial apphcation, from which a 
definite solution of the problem can alone spring ^ ’’ 
Prof. Hash’s paper on '' Possible Auxiliary Sources 
of Liquid Fuels ” should do much to focus attention 
on the true perspective of this subject; he is im¬ 
pressed with the many technical difficulties to be 
overcome before substituted fuels can compete 
with petroleum products, especially at current 
prices. 

The problem thus debated is bound to open 
out along the right lines. Economic policy and 
mihtary security of the Empire demand some 
tangible solution to the fuel question in the near 
future. It is useless to leave thmgs to chance, it 
IS unworthy to allocate the task to posterity. The 
suggestion has been made that standmg commit¬ 
tees should be formed in each Dommion to watch 
commercial petroleum developments, to inspire 
technical activities, and to translate results m 
terms of Imperial requirements. Hothhig should 
be allowed to hamper the fruition of any scheme to 
this end. Organised research, conceived and exe¬ 
cuted on a large scale, or at least with the view of 
commercial requirements, should receive all the 
backing from the governments concerned that it is 
possible to give ; the need for this was proclaimed 
loudly at Wembley in 1924 ; it is clear that the 
second Congress has vigorously affirmed this 
demand; it is to be fervently hoped that its 
efiorts will not be in vain. H. B sM 
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Flame and Combustion. 

Flame ayid Combustion in Gases. By Prof. William 
A Bone and Dr. Donald T. A. Townend. Pp. 
xvi + 548 + 30 plates. (London : Longmans, 
Green and Co , Ltd , 1927.) Z2$. net. 

HE world to-day simply hves upon explosions : 
it moves and has its very being, in the air 
and on the roads, upon and under the waters, 
through the agency,of flame The publication of 
a book dealing comprehensively with a subject of 
such pubhc importance, by a master-worker, is 
therefore most opportune. It is so well-wTitten 
that it should rank ms, a ' best-seller ’ with Ludwig’s 
Napoleon ” and gruesome “Jew Suss,” being as 
readable and exciting as a “ Greenmantle ” or a 
Mason ' shocker ’: though unfortunately the situa¬ 
tions opened up are usually left unsettled and 
mayhap, even when ‘ continued in our next,’ will 
still remain problematical The plot, m fact, is 
seemingly one of fearful complexity and the detect¬ 
ives engaged m unravelling the story have been 
far from possessed of the logical traimiig and 
mental agihty needed to dissect out its many 
threads : still, that definite pathwaj^s are being 
cleared through the maze cannot be doubted. 

The book is most happily dedicated, by the 
authors, to Prof. H, B. Dixon, of Manchester, 
whose school is responsible for the greater part of 
the English work which is described The issue 
he raised in 1880, while but a reader in Oxford, 
in showing that carbonic oxide was rendered in¬ 
combustible even by moderate drying, underlies 
the whole narrative and remains unsettled to the 
end. It seems to be a Snark that cannot be 
caught—pursue it as we may and rouse it even 
with the high potentials the electrician of to-day 
has placed at our disposal, not merely with jam 
and judicious advice, this last being perhaps the 
least acceptable to its non-conformist nature. 
Carbonic oxide is the most elusive customer we 
have in chemistry. 

Facing the title page, the authors most appropri¬ 
ately quote the passage from Carlyle’s Hero as 
Divinity,” one of the most characteristic of his 
essays, ending with the words, “ From us too no 
Chemistry, if it had not Stupidity to help it, would 
hide that Flame is a wonder. What is Flame ? ” 
They carefully withhold the answer but, reading 
between their lines, we can see fairly clearly what 
a wondrous amount of stupidity has been displayed 
in seeking one : in fact, a large part of the book is 
a veritable comedy of errors. A deal of sack with 
very little bread. A wealth of experimental skill 
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is displayed but backed by a parlous deficiency of 

acute theoretic dissection. 

Our science and our music seem indeed to be in 
similar quandary and but muddle through. Con¬ 
certos are not concerted. Players are not playing 
their parts in the orchestra with effect, because of 
the lack of common rehearsals and the absence of 
skilled conductors. Verily is chemistry, at present, 
nought but an empiric art We camiot be too 
grateful, therefore, to the authors for having set 
forth the evidence so clearly. If not all, they have 
put most of their cards upon the table and thereby 
challenged us to play them it is for us to take 
as many tricks as we can and they must not squeal 
if we are found to hold the trumps : frankly, their 
hand is a rotten one, their theory worse than 
threadbare 

The purpose of the book is a review^ of the 
principal mquiries into the phenomena of combus¬ 
tion, from the time of Robert Boyle onwards to the 
present day, more particularly those of the period 
dating from about 1880, when Mallard and Le 
Chatelier and Berthelot and Vielle, in France, 
began the study of explosive combustion and were 
followed, in England, by H. B, Dixon, Smithells, 
Lewes, Dugald Clerk, Bone and his pupils and 
others. As the principal landmark in the survey 
is Dixon's theatrical discovery, over w^hich we are 
still disputing, the period may well be spoken of 
as the carbonic oxide period. Of the five sections 
into which the wmrk is divided, the first is intro¬ 
ductory and historical, a brief but interesting 
survey of the work done mainly before 1880 ; in 
this, of course, Davy's and Bunsen’s primary 
contributions are specially considered. The sub¬ 
jects discussed in the remaining four sections are : 

II. ,The Initiation and Development of Elame and 
Detonation in Gaseous Explosions (chaps, 
viii. to xviii.). 

Ill, Gaseous Explosions in Closed Vessels (chaps. 


If we are ever to acquire merit b}^ securing 
' theoretic command ’ of the internal combustion 
engine, w^e must understand the so-called mechan¬ 
ism of combustion—hitherto, our treatment of the 
subject has been soulless. The authors deal with 
it at length but perfunctorily, particularly in dis¬ 
cussing the combustion of carbonic oxide and of 
hydrocarbons. It is my fate to figure as the 
villain in the piece First, under carbonic oxide 
(p. 337), as follows 

H. E. Armstrong, wlio always contends that 
chemical interactions cannot occur between two 
perfectly pure substances but reepure an electrolyte 
to form a ' closed conducting circuit,’ supposed 
that the presence of steam, which he regards as 
being rendered conducting by association with 
some traces of an electrolytic iin])urity, provides 
the necessary conditions for the passage of the 
current, the oxygen playing the part of depolariser, 
as folloAvs : 

Before After 

CO I OHo 0 COa I H^O 

CO 1 OH^ 0 CO 2 I HqO 

According to tins view, the molecules of oxygen 
and a combustible gas are in all circumstances 
absolutely inert towards each other Indeed, quite 
recently, Armstrong declared carbon monoxide to 
be * per se an incombustible gas,’ adding that ' an 
explanation may be found in the amimption that 
when a moist carbon monoxide niixture is sparked or 
fired some hydrone is decomposed and sufiicient 
hydrogen set free to act in a depolarising ciremt 
together with the oxide, as thus : 

H HO ... H 0 H. 

1 + + I + bO : C — 

H HO ... H 0 HO^ 

HOH r /HO H\ \ 

+...+( I + }0:C) 

HOH L\H0 HO^ / 

1 

-HOH+ >0:C 
HO. 0^^ J 

= 2H20+C02. 


xix. to xxiii.).' 

rv. The Mechanism of Gaseous Combustion (chaps, 
xxiv. to xxxiii.). 

V. Catalytic and Incandescent Surface Combus¬ 
tion (chaps, xxxiv. to xxxvi.). 

The work is profusely illustrated and contains a 
number of very beautiful photographs, showing 
the propagation of explosive waves, reproduced 
from Prof. Bone’s communications in the Proceed¬ 
ings of the Royal Society. For the first time, an 
opportunity is given of appreciating the inventive 
skiE and ability of the workers of the school which 
be hto so i^ppily called into being at South 
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'' This is perhaps the most elaborate and extreme 
form which any chemical explanation has hitherto 
taken, although all of them involve the) asstimption 
that in the combustion of carbonic oxide steam is 
continuously decomposed and regenerated.” 

Again, under hydrocarbons : 

Another alternative, namely, that the initial 
stage of the oxidation of a hydrocarbon might 
conceivably involve the transient formation of an 
unstable ‘ oxygenated ’ molecule, which, according 
to circumstances, would decompose more or less 
rapidly under the influence of heat, giving rise to 
simpler ^intermediate’ products, had been sug: 
gested by H, E. Armstrong but never explored 
e^erimentally For on p. 417 of a new edition 
of Miller’s ‘ Organic Chemistry,’ published in 1880, 
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he had visualised such oxidation processes as 
primarily involving ' hydroxylation.’ In onr next 
two chapters, we shall see how this idea ultimately 
furnished a solution of the problem/’ 

The issue to-day, as the authors recognise, is 
whether water be essential to the process of com¬ 
bustion. 

On this first count I am said to come out badly, 
because I have ' ignored ’ “ that there are well 
established cases (cyanogen, carbon bisulphide) in 
which apparently [I like the caveat and take it as 
evidence of a latent, uneasy conscience in the 
writers] combustion does not depend upon the 
presence of moisture. ’ ’ Also, because'' any chemical 
view postulating that carbonic oxide cannot be 
burnt in flames except by the intervention of 
steam, which is continually decomposed and re¬ 
generated in the process, is countered by the 
spectroscopic evidence.” One might use Mantahni 
language about spectroscopic evidence. I will only 
say : it leaves me cold ; mercury, for example, as 
is well known, may be present in relatively large 
amount in a vacuum tube and yet be neither seen 
nor heard in the spectrum of the discharge. Carbon 
bisulphide is probably one of the liquids that is 
impossibly difficult to dry. The cyanogen used 
may even have been Bone-dry but no proof has 
been given that it was free from hydrogen cyanide. 
Go to, friend Bone, your ‘ well-established cases ’ 
may well go hang. 

Kay, an thon’lt month, 

I’ll rant as well as thou.” 

You, in your turn, ignore the prime fact, that 
the heat of combustion of carbonic oxide is below 
that of hydrogen ; also—^as shown by Grove—^that 
carbonic oxide cannot be substituted for hydrogen, 
in the gas cell. It cannot, therefore, be oxidised 
by steam. 

These are two nasty httle facts which rather spoil 
your speculation : it hasn’t the ghost of a theory 
about it. Your Bone-dry gas, after all, was not yet 
dry. Drying is an equilibrium process: some 
moisture will have been left upon the surfaces 
enveloping the gases. A vast amount of ' punch ’ 
has to be put into the discharge to get it through— 
and yet combustion is far from complete. What 
happens when and as the discharge gets through ? 
Is it not almost certain that hydrogen, imprisoned 
in the platinum electrodes and also platinum 
motes, are extruded into the gas ? The photo¬ 
graphs show that the explosive wave only ‘gets 
up steam ’ gradually. As combustion is set up 
less and less readily as drying proceeds, drjring 
being never complete, is it logical to assume that 
Ko. 3021, VoL. 120] 


another second process comes into play towards 
the end rather than that that initially in operation 
is djdng out ? The efficiency of your supposedly 
‘ dry ’ process is so low, moreover, that the idea 
is not worth even provisional protection* Ko 
Comptroller could or would pass such a claim 
to an invention. 

“ Tempted by extremes, 

The soul is most secure: 

Too vivid loveliness blmds with its beams 

And eyes turned inwards perceive the lure.” 

‘‘ "Who seeks the shadow to the substance sinneth.” 

The fact is, we have reached the limit to which 
experimental inquiry into such an issue can legiti¬ 
mately be carried. We need to sit down and calmly 
and logically worry out all consequences of the 
observations on record : to call a construction- 
holiday—even engage Lord Cecil to ‘ disarm ’ our 
laboratories for a time and force workers to put on 
thinking-caps. We are in danger of making a 
fetish of laboratory work—^the more since literary 
men have assumed control of the funds devoted to 
inquiry. The experimenter is apt to think too much 
of himseh—to suffer from Cephalitis enlargica. 
He puts in his thumb and pulling out a plum 
thinks that he has, therefore, the right to say: 

‘ What a good boy am I.’ More often than not, 
he is a bad boy : the plum is a poor thing, unripe 
and sour; such plums should never have been 
made into a pie. This is particularly true in the 
field of biological inquiry. To experiment usefully, 
the motive of the experiment must be first visualised 
and must be logically conceived : its purpose must 
be clear and it must be carried through and the 
results punctiliously recorded and judicially inter¬ 
preted with logical precision. These several ingredi¬ 
ents are rarely present and mixed in due propor¬ 
tion in the research pie, nor is sufficient experience 
and intelligence imported into the operations. 

The true art of scientific inquiry is the outcome 
of genius and acquired only by the few^: no 
attempt is made to teach it, in any considered way. 
We have to change all this, begmnmg in the 
schools. We shall do well to stay experimenting 
for a time and call in competent accountants—^if 
there be such—^to take stock for us and balance 
our books. We may then realise how ragged a 
state our business is iu and how necessary it is to 
reorganise it. Our subject is very much in the 
condition of certain large firms that have recently 
lapsed into inefficiency through incompetent man¬ 
agement. We shall certainly find that much of 
our stock is worthless and need to scrap a lot. We 
shall be in a position to say what new stock is 

X 1 
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most needed. What is good of that we have will 
make a brave show, when displayed apart from the 
rubbish with w^hich it is now mixed. The book 
under notice shows this but also a lot of tares 
mixed with the wheat. Let us frankly admit that 
much of the w^ork that is attempted to-day is too 
difficult for those who undertake it : 

“ For, although common Snarks do no manner 
of harm, 

Yet I feel it my duty to say, 

Some are Boojmns-” 

Passing to the second count, on which I win, as 
the authors magnanimously admit, I have a bone 
to pick with them on the ground of historical 
accuracy : I am an older sinner than they suggest. 
If they -will turn to the first edition of my '' Organic 
Chemistry (Longmans), published in 1874, they 
will find on p. 216, under Aldehydes, a statement 
that these are probably formed from alcohols as 
the result of two distmct changes, the first being 

^'the production of a compound of the form 
E'. CH(OH)(OH), which is subsequently broken 
up into the aldehyde and water, the former of these 
changes being brought about either (a) by the direct 
addition of ox37'gen to the alcohol or (b) by the 
combined influence of the nascent oxygen and 
water or (c) perhaps by the agency of hydroxyl 
(hydric peroxide (OH) 2 ) itseK, thus ; 

(а) R'. CH2(0H) +0 -R'. CH(OH)o 

(б) R'. CH2(0H) + 0 + OHo « R\ CH(OH): -f OH. 
(c) W . CH2(0H) + (OH). =R'. CH(OH); + OH; 

R'. CH(0H)2-R' . COH-f 

I applied the ^ hydroxylation ’ explanation through¬ 
out the rest of the book and, afterw’-ards, in re¬ 
writing l^Iiller’s '' Organic Chemistry,” published 
in 1880. I may add that I began the study of 
flame in March 1867, when I first attended a course 
at the Royal Institution and heard Erankland’s 
lectures on coal gas, in which he disputed Davy’s 
explanation of the lumiuosity of flames. 

The ''never explored experimentally” in the 
quotation before given has an ungenerous twang. 
In framing my doctrine, I had before me the whole 
of the evidence bearing upon the ' hydroxylation ’ 
process accumulated up to that time : it was 
considerable. The work done by Prof. Bone and 
his fellow^ workers is of value and importance, as 
showing the character and course of the changes 
under these or those particular conditions : not as 
special evidence of ' hydroxylation.’ Drugman’s 
observation, a most important one, that ethyHc 
alcohol may be obtained dneetly from ethane with 
the aid of ozone, is the only direct demonstration 
to be derived from the inquiry, in justification of 
the view I have long held and advocated, that 
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oxidation, in the first instance, invariably involves 
hydroxylation 

The intensity of my belief is due to the firmness 
with which I hold the faith, that every chemical 
interaction is electrolytic in its origin and in its 
course and that the interactions in the Grove gas 
cell are to be taken as prototypical of all com¬ 
bustions. They are summarised in the expression : 


H 

HO . 

. . H 

0 H 2 O 

^ _ 1 

. . , 

H i 

HO , 

. . H I 

0 H 2 O 



The authors have yet to learn that “ faint love 
never won fair lady.” They are not ' real sports.’ 
If they vrere they would not hedge by saying of 
the " hydroxylation theory, advanced more than 
tw^enty years ago” {sic, 1880-1927=47, alterna¬ 
tively 1874-1927 =53) : 

“ It should, how^ever, not be interpreted or 
applied too rigidly, because doubtless in the long 
run the steady accumulation of new facts will 
necessitate some modifications and it would be 
unphilosophical to regard it as more than a service¬ 
able tool for accomplishing further advances. It 
certainly affords wliat we behove to be a true 
explanation of slow combustion.” 

The authors have their doubts as to its applica¬ 
tion to flame. The fact is, they have not yet 
learnt how to apply it. Their oxidation schemes 
are but skeleton forms—the intimate jirocess is t\ot 
considered. They visualise thermal changes as 
intermediate operations. Formaldehyde is figunnl 
as just breaking down into hydrogen and carboni (5 
oxide : CHgO = CO + Ha- My sheet anchor has 
always been the belief in the superior charm first 
exercised by the oxygen atom and I would picture 
the downfall of formaldehydrol as a complex 
process, involving both hydroxylation and hydro¬ 
lysis, at least in part often ending as shown 
schematically by the expression. 

.OH 

HoC(OH)2 + 2(0H) =HHC(6h)(OH) 

'^OH 

= 2 H 2 O + [C(0H)2 =■ CO + 0 H 2 ) I. 
Carbonic oxide, in like manner, is the product of 
the hydrolysis of chloroform by caustic soda. If 
the CHg hydrogen were displaced by hydroxyl, 
formic and carbonic acids would be the products. 
In this instance, in my opinion, the hydrogen is 
quietly ‘ pulled away ’ by hydroxyl. The produc¬ 
tion of carbon from acetylene as well as that of 
hydrogen from formaldehyde, are also complex, 
not ‘ purely thermal ’ effects, 1 am satisfied. 

At the close of 1891, the late Sir George Stokes 
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did me the honour to criticise an address of mine 
to the Junior Engiiieermg Society. We discussed 
together the interactions occurring in flames. One 
of my points was that purely thermal changes were 
unlikely to occur. My attitude was then as con¬ 
servative as my ignorance was great but all that 
has happened in the interval of thirty-five years 
justifies the final plea in my letter {Chemical 
Society's Proceedings, 1892, 22-27) . 

Regarding the interactions in flames as con¬ 
sisting in a series of simultaneous and consecutive 
explosions, of which we can only examme the final 
steady state, it seems to me that the phenomena 
are necessarily of an excessively complex character 
and that their appreciation and successful inter¬ 
pretation must tax our powers of mental analysis 
in a very high degree. It will certamly be unwise 
at present to infer that the oxidation of the 
hydrocarbons or the separation of carbon and also 
of hydrogen from them, takes place entirely in any 
one way.’' 

The number of successive interactions involved 
in an oil engine explosion is almost incalculable, 
yet there can be little doubt as to their general 
course. It is impossible here, however, to discuss 
the subject at the length that would be necessary. 
The one point I desire to make is, that we not only 
need accirfate experiment but also acute criticism 
of the results—what we get is worthy only of the 
nursery, not of the Senate House. 

The book under review will have failed in its 
mission if it have not as result a searching examina¬ 
tion of its many propositions. 

Henry E. Armstrong. 


Science and Religion. 

(1) Evolution in Science and Religion. By Robert 
Andrews Idillikan. (Published on the Dwight 
Harrington Terry Foundation.) Pp. v -f 95. 
(New Haven, Conn. : Yale University Press ; 
London. Oxford University Press, 1927.) 
4^ 6d. net. 

(2) Science and Human Progress. (Halley Stewart 
Lectures, 1926.) Sir Ohver Lodge Pp. 187. 
(London : George Allen and Unwhi, Ltd., 1927.) 
4:S. M net. 


(1) T 300 KS about the relation between science 
JL3 and religion are apt to be heavy, but this 
reproach certainly caimot be levelled against Prof. 
Milhkan’s httle volume. He gives in a few brilliant 
^ pages a sketch of the remarkable change which has 
f come over the modern physical interpretation of the 
universe. He has been well placed to observe this 
change, having been, as he tells us, in direct touch 
with the older masters of the classical physics and 
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havmg watched step by step and participated in 
the revolution which was initiated by Rontgen’s 
discovery of the X-rays. He attended Rontgen’s 
first demonstration on Christmas Eve, 1895 • '‘As 
I hstened and as the world hstened, we all began 
to see that the nineteenth century physicists had 
taken themselves a little too seriously, that we had 
not come quite as near sounding the depths of 
the universe, even in the matter of fundamental 
physical principles, as we thought we had (p 10). 

This gives the key-note of Prof Millikan’s book, 
and most of it is a commentary, well documented, 
on the dangers of dogmatism both in science and 
in rehgion. His remarks about the shortcomings 
of the classical materialistic conception of the 
universe are amazingly frank '' We can still look,’’ 
he writes, " with a sense of wonder and mystery 
and reverence upon the fundamental elements of 
the physical world as they have been partially 
revealed to us in this century The childish 
mechanical conceptions of the nineteenth century 
are now’ grotesquely inadequate ” (p. 27). Prof 
Mllikan has all the enthusiasm of the experi¬ 
mentalist, looking to the continued advance of 
experimental science for the future progress of 
humanity. He has a firm belief in progress as 

the most sublime, the most stimulatmg concep¬ 
tion that has ever entered human thought ” ; one 
respects the belief and its stimulatmg power, even 
though it may be, as he admits, an lUusion, but one 
cannot help thinking that if progress be merely 
" the increasing control over environment,” some¬ 
thing else is required to make human life fuller, 
more adequate, and happier. 

Prof. Millikan’s third lecture on '' The Evolution 
of Rehgion ” is scarcely so good as the other two 
—^those entitled The Evolution of Tw’entieth- 
century Physics ” and " New Truth and Old ”— 
but Enghsh readers will note with interest his view 
of the Scopes trial. While recognising the menace 
to freedom of thought implied in fundamentalism, 
he is inclined to think that the Scopes trial has 
done more good than harm, by ventilating the 
problems and making people think. 

With Prof. Millikan’s conclusions, as summarised 
in the following passage, few, we imagine, will 
disagree. 

'' Physics,” he writes, " has at the present 
moment somethmg to teach to both philosophy 
and religion, namely, the lesson of not taking 
itself too seriously, not imagining that the human 
mind yet understands, or has made more than the 
barest beginning toward understanding the universe. 
To-day physics is much more open-minded, much 
less dogmatic, much less disposed to make all- 
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inclusive generalisations, and to imagine that it is 
dealing with ultimate verities, than it was twenty- 
five years ago. This generalising farther than the 
observed facts warrant, this tendency to assume 
that our finite minds have at any time attamed 
to a complete understandmg even of the basis of 
the physical universe, this sort of blunder has been 
made over and over and over agam in all periods 
of the world’s history and in all domams of thought. 
It has been the chief sin of philosophy, the gravest 
error of rehgion, and the worst stupidity of science 
—this assumption of unpossessed knowledge, this 
dogmatic assertiveness, sometimes positive, some¬ 
times negative, about matters concerning which 
we have no knowledge. ... If there is anything 
that is calculated to impart an attitude of humility, 
to keep one receptive of new truth and conscious 
of the limitations of our understanding, it is a bit 
of familiarity with the growth of modern ph^^sics ” 
(pp 93-4). 

(2) The same lesson is taught by Sir Oliver Lodge 
in his Halley Stewart lectures. He also emphasises 
the great significance for all branches of thought 
of the revolution in physical concepts which the 
‘‘ younger heretics ’’ enthusiastically support. 
Everything has been put mto the melting-pot, and 
the creed of science is being reconstituted. With 
it all, Sir Ohver pleads for a return to simphcity in 
matters of everyday conduct and experience, to 
the common-sense view of life, in accepting which 
the wayfaring man, though a fool, does not err. 
His lectures, which cover a wide field of practical 
philosophy, are, we need scarcely say, distinguished 
by that genius for simplicity of exposition which 
make them so understandable of, and so useful to, 
the man in the street. He emphasises, as does 
Millikan, the danger of dogmatism in any form and 
the need for freedom and fiuidity of belief. 

Ultimate philosophy is to some extent a matter 
of personal conviction and experience ; for this 
reason we do not propose to comment upon Sir 
Oliver Lodge’s acutely dualistic scheme of things 
further than to express the contrary opinion that 
a more satisfactory philosophy is contained in the 
^ organic ’ view of reality^ put forward with such 
skill by Prof. Whitehead. E. S. R. 


The Soil and Civilisation. 

Boil and Civilimtion : a Modern Concept of the Boil 
a nd the Historical Development of Agr iculture . By 
Milton Whitney. (Library of Modern Sciences.) 
Pp. X+21S+5 plates. (London : Chapman and 
Hah, Ltd., 1926.) 15^. net. 

HE concept that the author sets out to develop 
is that ‘'the soil is not the dead, inert, and 
simple thing often referred to as ‘ diet/ It is 
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essentially a factory where raw materials are con¬ 
verted mto finished products ” In other words, 
the soil must now be regarded as dyiiannc rather 
than static, as indeed a living thing having com¬ 
plicated functional activities that react on one 
another and afiect its productive power in the 
growth of plants. As a logical result, the man who 
understands his soil and treats it with sympathetic 
consideration of its individual peculiarities is m a 
position to get far heavier crops than he who fails 
to appreciate the possibility of this co-operation 
between soil and man. It now seems probable 
that the soil has a regenerative power that will 
enable it to produce crops indefinitely, subject to 
the application of knowledge and skill in its working, 
instead of being liable to become worked out and 
exhausted unless a supply of plant food elements, 
such as phosphorus and potash, is returned m 
amomit equivalent to that removed by the crops 
An attempt is made to draw an analogy between 
the soil and the animal, in view of the concept of 
the soil as a living entity. The various soil types 
are illustrated by accounts of the unportant soils 
of the United States, indications being given of the 
crops that are best adapted in each case, with the 
reasons for this association A proper balance is 
necessary between what are termed the resphatory, 
circulating, and digestive systems of the spil for any 
particular crop to succeed. Methods of soil control 
are not confined to the replacement of plant food 
abstracted by crops, but include the proptu’ rota¬ 
tion and adaptation of crops, suitable methods of 
cultivation, irrigation and drainage, and adequate 
balancmg of organic and chemical manures. After 
discussion of the conception of the role of manures 
in ancient and modern agriculture, Whitney claims 
that the time has come to drop the term “ plant 
food” as applied to fertilisers, and j)leads for the 
recognition of the significance of the biochemical 
factors of the digestive system of the soil and the 
interdependence and the correlation which exist 
for the best effort of the soil, the plant, and the 
fertiliser treatment. In the earlier days of agri¬ 
culture the responsibility for the maintenance of 
productivity in the fields rested entirely on the 
man, but even nowadays chemical fertilisers are 
not a substitute for human endeavour; they are 
simply a means of aiding to maintain agriculture 
in an economic position. 

In the cycle of ages, most civilised countries have 
developed well - organised agricultural systems, 
many of which have since died out. The cause 
of this often lay in a change in the character of the 
people, a substitution of nomadic for sedentary 
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races, as in Asia Minor and Mesopotamia, Engin¬ 
eering works and irrigation systems were essential 
for the life of agriculture, and failure to maintain 
these was often the result of pohtical changes, as 
in Spain after the conquest. In countries where 
agriculture has survived, no wars of extermination 
have occurred. China and Japan have main¬ 
tained the productivity of their soil by sheer hard 
work, whereas in Eg 5 q)t the natural irrigation and 
increased fertihty due to the Nile cannot be de¬ 
stroyed The agricultural literature of the Romans 
shows that though the soil was never very pro¬ 
ductive, intelligence was brought to bear upon 
cultivation with profitable results The first 1500 
years of the Christian era represent the Dark Ages, 
during which constant warfare precluded agri¬ 
cultural development. After Jethro TiilFs advent 
in 1701 a gradual improvement set in in England, 
as well as m France and Germany. 

Present-day agricultural practice has not ad¬ 
vanced greatly over that of the ancients, but more 
knowledge of material things has been acquired 
in the last century, as of steam, electricity, chemical 
elements, etc., and a beginning made in their 
application. It remams to be seen how the new 
discoveries will be used. There is every reason to 
believe we have made only a beginning in the possi¬ 
bilities of research, and it is not outside the bounds 
of possibility that improvement in important farm 
crops, as wheat, corn, oats, cotton, may yet be made 
more commensurate with the development already 
achieved in animals, in orchard fruits and garden 
vegetables, by means of intelligent application of the 
principles of science to agriculture. W. E. B. 


The Analysis of the Reflex. 

Muscular Contractio7i and the Reflex Control of 
Movejnent By Dr. J. F. Fulton. Pp. xv + 644. 
(London: BaiUim’e, Tindall and Cox, 1926.) 
45s. net. 

HE pubhcation of Sir Charles Sherrington’s 
“ Integrative Action of the Nervous System ” 
marked the begmning of a new epoch m neurology. 
Until then attention had been centred mainly on 
the analysis of the central nervous system into its 
anatomical components, the fibre tracts, and nuclei. 
Their different functions were investigated but 
very little was known of the way in which these 
functions were carried out. Sherrington used an 
entirely different method, the analysis of the com¬ 
plex behaviour of the organism into its component 
reflexes. Taking the reflex as the basic reaction 
of the central nervous system, he showed how the 
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reflexes are compounded and adjusted to make up 
the changmg pattern of activity which we see in 
the organism m its natural surroundings. 

The analysis of the activity of the central 
nervous system mto the constituent reflexes is and 
must remain for a long time the most potent 
method of neurological research; but it was clear 
that the analysis could be pushed a stage further, 
for the reflex itself is not an irreducible umt but is 
made up of a complex of activities in the nerve 
fibres, synapses, and muscles. Not long after 
Sherrington’s book had focussed attention on the 
reflex, Keith Lucas began an attempt to work up 
to the reflex from the unit reactions of the nerve 
fibre. This work was cut short by the aeroplane 
accident which deprived physiology of one of its 
most powerful investigators, but its influence has 
been far-reaching, and in recent years there has 
been an mcreasmg tendency to analyse the reflex 
mto the simple reactions of muscle and nerve along 
the hues which Lucas suggested. This tendency 
IS reflected in the present book, which is written 
hj a pupil of Sherrington’s on the basis of work 
carried out at Oxford during the past four years. 

To some extent Dr. Fulton works at a disadvan¬ 
tage, ui that there is no very clear picture to present. 
Much work is still in progress on the physiology 
of the muscular contraction and of the nervous 
impulse, and although we can see a good way into 
the processes involved in the activity of the nerve 
and muscle fibres, we are still in the stage of 
collecting information and modifying our h^^po- 
theses to suit each new piece of evidence. For this 
reason there is much that is bound to be speculative 
in Dr. Fulton’s presentation of the facts of muscle 
and nerve physiology, as, for example, in his 
discussion of the latent period, the summation 
of contractions, the neuro-muscular j*unction, etc. 
There is still more uncertainty wKen we come to 
build up a picture of reflex activity out of what is 
known of the simpler reactions of nerve and muscle. 
We are still in the throes of a controversy (very 
wnll handled by Dr. Fulton) on the nature of the 
tonic contraction and the relation of the sym¬ 
pathetic system to it, and we have not advanced 
beyond the stage of multiple hypotheses on the 
subject of central inhibition. But for all that, the 
position is clearing rapidly. We know what goes 
into the central nervous system and what cpmes 
out of it, the messages from the sense organs and 
the messages to the muscles. In every case the 
message consists of a series of nervous impulses of 
the type made familiar by investigations on the 
isolated nerve fibre, and the recent work in Oxford 
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has done much to suggest how the incoming and 
the outgoing messages are related to one another 
ill the central nerrous system. 

Although the time is scarcely ripe for the pre¬ 
sentation of a complete survey of reflex activity. 
Dr. Fulton is certainly to be congratulated on the 
orderly and readable account he has made, both of 
his own researches and of the great mass of recent 
work on the many fields mvolved. Any one 
who IS concerned with the physiology of move¬ 
ment, whether as an investigator, a teacher, or 
an exammee, will find this book a most valuable 
(though expensive) collection of recently acquired 
facts and theories. There is an interesting historical 
introduction which does not omit due reference 
to Aristotle, and the book is closed by a table 
of more than 1000 references. In these days it is 
hard to overestimate the value of a comprehensive 
review of this kind, and Dr. Fulton deserves high 
praise for writing it. 


Our Bookshelf. 

The Composition and Distribution of the Protozoan 
Fauna of the Soil, By H. Sandon. (Biological 
Monographs and Manuals, No. 7.) Pp. xv-f 
237 -f- 6 plates + 3 charts. (Edinburgh and 
London : Oliver and Boyd, 1927.) 155. net. 

The study of parasitic Protozoa received an im¬ 
mense impetus at the beginning of the century by 
the increase in our knowledge of certain forms, espe¬ 
cially Hsemosporidia and trypanosomes, which are 
of vast importance in relation to disease of man and 
animals. In a corresponding manner, the subject of 
soil protozoology may be said to have been re-born 
early in the second decade by the work of Russell 
and Hutchinson and their followers on Protozoa in 
relation to sick soils. While, how’-ever, it is not yet 
agreed to what extent the Protozoa are, indeed, 
responsible for diminution in soil-productivity, 
nevertheless, a new field of protozoological know^- 
ledge has been tilled and sown, and some good 
first-fruits are garnered in this volume. 

As Prof. J, H. Ashw^orth points out, m a specially 
written forew'ord, the taxonomic position of the 
subject can be regarded as already fairly satis¬ 
factory, with a record of some tw^o hundred and 
fifty described species. Two or three new generic 
or specific names are here created, although this 
practice in a book is, from the point of view of a 
recorder, to be deprecated. Under the different 
classes, the author gives helpful keys for the identi¬ 
fication of the various forms, but, as he recognises, 
in one or two cases, the criteria adopted are to be 
used^with circumspection. In connexion with the 
account of geographical distribution, the interesting, 
almost ubiquitous range of many of the species is 
weU indicated by means of tables at the end Our 
toowledge respecting the ecology is stiU disappoint¬ 
ingly limited. After discussing the various factors 
yrhich may influence the numbers and characters of 
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the protozoan population of the soil, Sandon con¬ 
cludes that none of the climatic or soil conditions 
considered is capable of exjilainmg adequately the 
relative abundance of Protozoa in different soils 
The book is well arranged and attractively pro¬ 
duced, and SIX plates of figures of characteristic soil 
Protozoa are given While, of course, no claim to 
finality is made for the volume, it is a distinctly 
needed and useful compendium for those interested 
in this important subject. H. M. W. 

Stones in Stone . Telling of soyne of the Woyiderlands 
of Western America and some of the Curious 
Incidents in the History of Geology By Willis 
T. Lee. (Library of Modern Sciences) Pp 
xii-i-226+49 plates. (London: Chapman and 
Hall, Ltd., 1927.) 155. net. 

The author of this entertaining and beautifully 
illustrated book did not live to see its publication, 
but he has left behind him a record of xuctiiresque 
experience and eloquent enthusiasm. Dr. Lee A 
work lay largely amongst the extravagant scenery 
of the western of the United States ; while in later 
years he assisted in the exploration of the great 
Carlsbad Cavern, and began the study of landscapes 
from the air. The book reflects a corresponding 
love for the colourful and spectacular, and in an 
informal and non-techiiical w^ay it succeeds in 
imparting not only the romantic spirit of geology 
but also a good deal of sound knowledge. 

The Grand Canyon is selected as the point of 
departure because it introduces rocks of the 
earlier eras. Other pages of earth history are 
WTitteii round the Painted Desert and Peirifu'd 
Forest of Arizona ; the high plateaux and Vvr~ 
milion Chfis of Utah ; the ioe-sciiptured ^'oseimte 
Valley; and the impressive peaks of the Ivottky 
Mountain National Park. Many of the illustra,- 
tions are reproductions of photographs taken from 
the air, and the book as a whole is original in both 
manner and matter. Teachers of geography wall 
find in it many a telling example, and though its 
appeal will necessarily be mainly American, it can 
be cordially recommended to the layman wlio is 
looking for a brightly wTitten interpretation of 
landscape and earth history. 

Physiology and Biochemistry in Modern Medicine, 
By Prof. J. J. R. Macleod; assisted by Roy G. 
Pearce, A. C Redfield, N. B. Taylor, ami J. M D. 
Olmsted, and by others. Fifth edition. Pp. 
xxxii -f 1054 4- 9 plates. (London : Henry 
Kimpton, 1926.) 425. net. 

With the advance of any science the tendency to 
specialisation becomes greater and its relationship 
to, or applications in, other branches of knowledge 
may be missed unless investigators and teachers 
can take a very wide view based on facts culled 
from sciences with which, perliaps, they are not 
immediately acquainted. Thus the application of 
physiology to medicine requires an acquaintance 
with both sciences, wFich is difficult to maintain 
when both are advancing rapidly. The aim of 
Prof. Macleod’s book has been to supply the student 
of medicine with an up-to-date account of the more 
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important facts of physiology, more especially those 
which have a direct hearing on the practice of 
medicine. In this, the fifth, edition the text has 
been somewhat expanded, so that the work may 
be used also as a text-book of physiology by the 
medical student. Dr. Olmsted has added a section 
on the special senses, and Dr. Redfield has expanded 
his section on the neiiro-muscular system. The 
apphcation of the latter subject may not at present 
be apparent in the investigation oi disease, yet it 
is certain that it exists, and it can only be made 
when the clinician has become familiar with the 
very latest work. For the medical student or for 
the practitioner of medicine the book should prove 
invaluable, whilst for the research worker, further 
information can be found from the selected 
references given at the end of each part. 

Supplement to an Introduction to Sedimentary 
Petrography * with Special Reference to loose 
Detntal Deposits and their Correlation by Petro¬ 
graphic Methods By Hemy B. IMihier Pp. 
156opiates 17-28 (London: Thomas Murby 
and Co , New York : D Van Nostrand Co., 
1926 ) %s. M. net. 

Recext activity in the study of the mineral com¬ 
position and derivation of sediments has induced 
the author, who has given special attention to the 
subject for many years, to give forth m the form of 
a supplement to his “ Introduction to Sedimentary 
Petrography,” a record of work done since the issue 
of that book in 1922 The new matter relates to 
methods of examination as well as to mineral 
descriptions, the latter including twenty minerals 
additional to those previously described. The 
two volumes cover descriptions of seventy-four 
minerals, fifty of which are illustrated. The 
illustrations are partly reproductions of wash- 
dravdngs by G. M. Part and photomicrographs by 
G. S. Sweeting, ail of which are excellent and make 
a very attractive feature. The supplement con¬ 
tains three appendices, the first of which gives 
tables for the determination of detrital mmerals. 
The second appendix gives a list of rock-forming 
minerals which have not yet been recorded as 
occurring in sediments, but may be expected to be 
found as the result of further investigation. The 
third appendix gives a short but excellent and 
up-to-date bibliography, which is perhaps the 
most useful feature of the book. 

Van Nostrand's Chemical Annual: a Hand-Book 
of Useful Data for Analytical^ Manufacturing and 
Investigating Chemists, Chemical Engineers, and 
Students Edited by Prof. John C. Olsen; 
assistant editor, Dr T. P. Le Compte Sixth 
issue, 1926. Thoroughly revised and enlarged. 
Pp XV + 882 (London : Chapman and Hall, 
Ltd., 1927.) 215 net. 

Amokg the many new tables that have been in¬ 
cluded in this, the sixth, issue of this quadrennial 
compendium of numerical information, are those 
of isotopes, hydrogen-ion concentrations, iso¬ 
electric points of proteins, vapour pressures of 
hydrated salt systems and detailed properties of 
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lead and mercury. The general features of the 
volume remam unaltered ; revision and correction 
have been effected where necessary, notably 
wherever the atomic weight of antimony is involved. 

Comprehensive as are the lists of physical 
constants of compounds, one or two of the more 
recent commercial products have been overlooked, 
and certain of the organic compounds retain their 
German spellmgs. It is questionable whether the 
inclusion of a large number of problems, so remi¬ 
niscent of very early examination days, is justified 
in a work of this character, although the illus¬ 
trative discussions in this section (‘' Stoichiometry ”) 
are most useful. So far as is practicable, reference 
is made to original sources of information Care 
must be exercised in using tables involving gallons 
and Beaume scale, since the book reflects ilmerican 
practice. 

Arrhenius is the notable man of science who 
figures as frontispiece for this issue. B. A. E. 

Islands near the Sun : Off the Beaten Track in the 

Far, Fair Society Islands, By Evel;^m Cheesman. 

Pp. 236+9 plates. (London: H. F. and G. 

Witherby, 1927.) 125. 6d, net. 

A FEW months in the Society Islands gave Mss 
Cheesman opportunities of seeing Tahiti, Baiatea, 
and Bora Bora, and her experiences and observa¬ 
tions are recorded in this delightful volume. It 
differs from most books on the South Sea Islands 
in describing not merely the well-populated coast 
regions, but also the less visited high ground of 
the interior. Mss Cheesman’s mam object was to 
study the insect life of the islands, which was not 
well knovTL before her visit, and while insects 
loom large in her pages, she misses nothing of 
interest in natural history. The book, in fact, is 
a record of a naturalist’s wanderings, imtten with 
considerable descriptive power and much apprecia¬ 
tion of the beauty of the islands. It is illustrated 
by a few photographs and sketches by the author. 
Among the many books on Tahiti it deserves to 
take a prominent place. There are appendices 
which give a catalogue of the fauna. 

The British Hydracarina. By Chas. D. Soar and 

W. Wilhamson. Voi. 2. (Bay Society volume 

(No. 112) for the Year 1926.) Pp. viii + 215 + 

plates 21-40, (London: Dulau and Co ,Ltd.,1927.) 
The authors are to be congratulated on the com¬ 
pletion and issue of this second volume of their 
monograph so soon—^within a couple of years—after 
the first. This volume is devoted to the systematic 
description of the water mites of the family Hygro- 
batidse. The characters of the ten subfamilies, 
of the eighteen constituent genera and of the species 
are carefully defined, with the help of a liberal 
supply of excellent illustrations These form plates 
xxi-xi of the work ; the first six plates are in colour 
and ail are well reproduced Under each species is 
given a note of the localities where it has been taken 
in Britain, and the more general distribution of 
the species in other parts of the world is indicated 
by mentiolung the countries in which it is known 
to occur. 
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Letters to the Editor. 

\The Editor does not hold himself responsible ^ for 
opinions expressed by his correspondents. Neither 
can he iindeitaLe to return, nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other part of IsTatube. No notice is taken 
of anonymous communications.1 

The Sources of Supply of Vitamins A and D. 

The problem of an adequate supply of the fat- 
soluble vitamins for the needs of the growing popula¬ 
tion has received prominent attention at the recent 
naeetmg of the British Association. The shortage in 
the supply of milk fat in particular was emphasised, 
and a simple calculation led to the conclusion that 
this shortage is not a local one in Great Britain, but 
of World-Wide extent. Butter is irreplaceable by mar¬ 
garine as long as this article of diet is deficient in 
vitamins. Even if we do not share the gloomy view 
as to the effect of this shortage on the health of the 
nation, since milk fat is not their only source, it must 
be admitted that the problem of the supply of fat- 
soluble vitamins is of outstanding imjiortance. 

We would like to direct attention to the outcome of 
recent researches, only partially published as yet, in 
the course of which we became aware of easily access¬ 
ible sources of both vitamins A and D, The solution 
of the problem depends now only on the industrial 
application of the knowledge made available by such 
research. 

So far as vitamin A is concerned, we found that the 
chromogen responsible for the arsenious chloride 
colour reaction, discovered hy one of us (0. R.), is 
present not only in the liver of the cod, but also m 
the livers of all animals examined, fishes, birds, and 
mammals. A study of the quantitative distribution 
of this ehromogen and its correlation with vitamin A 
by means of the biological growth-test (Lancet, ii. 806; 
1926), proved that tiie amount present m other liver 
fats m many cases far exceeds that found in cod-hver 
oil, the richest source of vitamin A previously known. 
It must be remembered that the mam reason for the 
selection of the cod as a somce of medicinal oil, leading 
to the development of the cod-liver oil industry, was 
the extraordinarily high fat content of the cod’s liver 
and Its relatively easy extraction on a commercial 
scale. As regards vitamin A content, however, we 
found that the liver oils of other fishes, such as salmon 
or halibut, are often more than 100 times as rich as 
cod-hver oil. 

On account of their limited accessibility, these oils 
cannot be considered as a commercial source of 
vitamin. The same reason excludes the liver fats of 
birds, some of winch, such as those of the grouse, 
goose, fulmar petrel (Biochem. Jour., Ill; 1927), are 
extremely potent. The liver fats of herbivorous mam¬ 
mals, on the other hand, appear to be an ideal source 
of vitamin A. Tlies© animals live mainly on green 
fodder, the ongiaal source of vitamin A, and accumu¬ 
late a store of it in the liver, as do fish and birds. 
We found by both colorimetric and biological tests 
that the liver fats of sheep, calf, and ox contain on 
the average as much as ten times the amount of 
vitamin A as a good Newfoundland cod-liver oil. 
Taking the vitamin A content of butter—a very 
variable factor—as from 1/20 to 1/100 that of cod-liver 
oil, these fats maybe said to be from 200 to 1000 times 
more potent m this respect than butter. A recently 
pubhshed letter (see Times, Sept. 7) shows that by an 
interesting coincidence our results in this respect are 
confirmed by the mdependent observations, hitherto 
f not published in detail, of Prof. Wilson, formerly of 
Cairo. According to these, the liver fats of Egyptian 

No. 8021, VOT. 120] 


sheep and oxen appear to contain about 200 tunes tho 
amount of vitamm A found in the best, butter 
examined ” Without entering into a calculation of 
the available BU[)plv of 1iv(H‘, wo may assume tliat 
Great Britain’s need is easily met at borne, supple¬ 
mented if necessary by Empire produce It may be 
stated that the vitamin content of the fat obtained 
from imported Now Zealand liver equalled that oi tho 
liver of home-killed animals 

As an additional advantage for tho purpose sug¬ 
gested, we find that these fats are free from the 
objectional flavour of fish oils, winch is apparently 
connected with the presence of the highly unsaturated 
clupanodomc acid ( 0221 ^ 34 ^ 2 ) Eearon colour 

reaction (Bwchem. Jour., 1342 ; 1926) Owing to their 
low melting-xDoint, liver fats can bo easily ineoi pointed 
with other fats, such as margarine. Although easily 
extracted by the use of fat solvents, tlieir isolation 
would probably not bo necessary in largo scale manu¬ 
facture. Vitainm A, being fat-soluble, can bo diroetly 
extracted from the tissue by a neutral oil. Tho well- 
known skill of the margarine manufacturer should 
enable him so to mcoiqiorate tho liver fats with Ins 
product as to convert a dietary article, already 
identical with butter in calorific value, into a cheap 
and palatable x3roduct of equal biological orficioncy, so 
far as vitamin A is concerned. 

The no less important vitamm B, another vanalile 
constituent of batter, remains to bo considered. Con¬ 
trary to the expectation that this would also be con¬ 
tained m the mammalian liver fat, we found that tho 
liver fat of sheep, at any rate, is practically devoid of 
this vitamm. It would seem that, unlike fish, tho 
herbivorous mammal does not store vitamin D in the 
liver. On the other hand, the body fats of certain 
fishes, although free from vitamin A, as tested boih 
colorimetricallv and biologically, wore found to bo a 
good source of vitamin D. An iniorostmg exception 
to what appears to be a general rule was rovoaliMl in 
tho examination of the body oil obtained from ecis. 
The oil content of this fish is relativfiy high (ail)out 
30 per cent ), and it contains not only vitamin 1), hut 
also vitamin A in an amoimt nearly ec|uaJ to that of 
some Noiwogian cod-hver oils (tested coloiuneti'ically 
and controlled by the animal tost). This rivsult con¬ 
firms, incidentally, the high value enqurically attri¬ 
buted to the eel as an article of diet. 

There is, howovei% no need to search any longer for 
a natural source of vitamin B, since wo are now able 
to produce this important vitamin artificially by 
irradiation of ergosterol (Biochem. Jour,, 389; 1927). 
Irradiated ergosterol possesses extraordiiiaiily ])otont 
anti-rachitic activity, 1/10,000-1/20,000 mgm per 
diem preventing and curing rickets in rats. C-hnicai 
experience has since shown that human ncikof s also is 
rapidly cured by daily doses of 2-4 mgm. liie amount 
to be incoxporated with margarine need, thorofoi'o, bo 
only extremely small. By a study of the host condi¬ 
tions of its formation in yeast, a practically unlimited 
supply of ergosterol should bo available for this 
pmpose. 

The margarine manufacturers have therefore at 
their disposal, if they care to make use of thorn, moans 
which should make a perfect biological substitute for 
butter accessible, without unduly raising the price of 
margaime. Moreover, by carefully controlled methods 
of manufacture, it should be possible to sup|)ly a 
product of constant vitamin content, superior in this 
respect to natural butter, the vitamin content of 
which depends on too many uncontrollable factors of 
the food supply of the cow 0, Rosenheim, 

T. A. Webstrb. 

National Institute for Medical Research, 
Hamiislead, N.W,3, Sept. 13. 
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The Mechanism of Formation of the Latent 
Photographic Image. 

A KNOWLEDGE of tile pi'ocess wliez’eby the latent 
image is produced on the exposure of a photographic 
emulsion to light is of primary impoitaiice to those 
engaged m fundamental photographic research. Foi 
some years past this problem has been under in¬ 
vestigation in the laboratories of the British Photo¬ 
graphic Research Association, and considerable 
progress has recently been made in our knowledge of 
the primary light action. 

As a first step, our method has been to try to 
identify the photographic mechanism with some 
characteristic of the silver halides which can be 
studied by purely physical methods, in the absence 
of such disturbing factors as gelatin, etc 

It has been known for a long time that the silver 
halides possess both photo-electric and photo¬ 
conductivity properties By the former is meant the 
complete liberation of electrons from the salt imder 
light action, and by the latter the freeing of electrons 
internally, resulting in a change of conductivity on 
ilhmnnation (sometimes called the xnternal photo¬ 
electric effect). It seemed possible to us that the 
mechanism responsible for one of these effects might 
be identified with that which produces the latent 
photographic image, and consequently we started 
more than two years ago a series of experiments to 
investigate thoroughly the two effects in relation to 
the silver hahdes, and especially to silver bromide 

The results of a long series of experiments which 
were published [Phil. Mag y 3, 482; 1927) indicated 
that the photographic mechanism was not photo¬ 
electric in the sense of its being a complete liberation 
of electrons from the crystal of silver bromide. The 
evidence in support of this conclusion is that photo¬ 
graphic action takes place m an emulsion made with 
silver bromide at wave-lengths very much longer than 
tlio longest which will produce any photo-electric 
omission from that salt 

A detailed investigation of the second, %.e photo¬ 
conductivity effect, has now been in progress for more 
than a year, and the Results already obtained seem 
to be sufficiently striking to warrant publication in 
the foi’m of a preliminary note. 

A study of the literature indicated that in many 
ways a parallelism does exist between photo¬ 
conductivity and photograplnc effects. For example, 
the spectral regions to which emulsions are sensitive 
photographically are the same on the long wave¬ 
length side as those to which the eorrespondmg pure 
halides show photo - conductivity effects. Take the most 
important case—^that of silver bromide. The photo¬ 
graphic spectral sensitivity of a slow silver bromide 
emulsion -increases very rapidly towards the blue 
from practically nothing at about X5000. The very 
trustworthy experiments of Coblentz (U.S. Bureau of 
Standards, Bcie^iUfic Paper No. 256) on the photo¬ 
conductivity of silver bromide showed that this 
effect also commences in the same spectral region as 
the photographic effect and increases also towards 
the blue. To this extent, therefore, the two ejects 
are parallel. Coblentz’s results, however, showed a 
very serious departure from the photographic case 
in that as the wave-length decreased from X5000, 
the photo-conductivity ehect (for equal energy) after 
rising rapidly to a maximum, fell pracUcally to zero 
at about X4200. This, at first sight, seemed to indicate 
that the mechanisms producing the two effects are 
different, because it is well known that photographic 
action occurs at wave-lengths far shorter than X4200. 

In the case of such thickly coated plates as are 
commonly used in photography, there is an apparent 
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decrease of sensitivity as we pass from the violet to 
the ultra-violet. This effect lias, however, been 
sho^m {PhiL Mag , 49, 1104; 1925) to be due, not 
to a real decrease in sensitivity of the grains of silver 
bromide, but to secondary effects involving the 
thickness of the sensitive film Experiments with 
thinly coated plates demonstrated [Tians. Faraday 
Boc.y 19, 290 ; 1923 ; PJuL Mag,y 48, 947; 1924) 
that the photographic sensitivity of silver bronude 
actually increases on passing from the violet to the 
ultra-\uolet. It was thought that the sharp decrease 
of photo-conductivity in the violet and the apparent 
absence of the effect in the ultra-violet reported by 
Coblentz might also have been due to a ‘ thickness ^ 
effect in the specimens used by him and was not an 
inherent characteristic of the silver bromide. 

Smce the light absorption by silver bromide 
increases extremely rapidly with decreasing wave¬ 
length from the blue to the ultra-violet, the former 
light penetrates much farther than the latter into the 
silver bromide layer. Since, fmther, the electrical 
conductivity depends on the whole thickness of the 
layer, it was suspected that the relative photo¬ 
conductivity effects at different wave-lengths depends 
on this thickness, just as we have shown the photo¬ 
graphic effect so to depend. Experiments weie 
therefore midertaken to measure the photo-con- 
ductivity effects at the three wave-lengths X4385 
(blue), “xioeo (violet), and X3650 (ultra-violet), 
and to see wdiether their relative values varied 
with the thickness of the silver bromide specimen 
em]Dloyed. 

Preiimmary experiments have completely verified 
the predictions, and have shown that while with a 
fairly thick specimen (about 0 7 mm.) the relative 
order of effects is blue>violet>ultra-violet, yet as the 
thickness of the specimen is decreased, so the violet 
and ultra-violet increase relatively to the bine, the 
order given above becoming comi^letely reversed with 
a sufficiently thin specimen. The thimiest yet 
measured is about 0 07 mm. tlnek, and even for tliis 
the effect of a given amoimt of energy is about twice 
as great at X3650 as at X4358. Thus wdiat seems to 
liave been the greatest difficulty in the way of 
demonstrating the identity of the photographic 
mechanism and that which produces a change in 
electrical conductivity on illumination, has been 
removed. 

There is considerable experimental evidence that 
the mechanism of the jijioto - conductivity effect 
observed with many crystalline metallic hahdes 
involves the loosening of electrons from the halide 
ions of the lattice. The present woik therefore adds 
I considerable weight to the hypothesis that latent 
I image formation involves the transfer of valency 
electrons from bromide ions to silver ions, resulting 
i in the formation of metallic silver and free bromine. 

I E. C. Toy. 

i Physics Department, 

British Photographic Research Association. 

(Communication No. 66 ) 


The Spacing of Young Trees. 

With reference to the article on the spacing of 
young trees m Natube of July 23, practical foresters 
in Great Britain might be glad to know the results of 
any experiments m~ spacing carried out in high and 
exposed situations and loose peaty soil Wliile the 
best results cannot be hoped for under these condi¬ 
tions, the comparative cheapness and unproductive 
character of land of this class render it tempting for 
afforestation with sitka spruce and perhaps other 
trees. 

n2 
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It IS obvioiis, however, that rest noted root develop¬ 
ment and the production of somewhat top-lieavy 
tiees are a sormee of danger where woods am exposed 
to violent winds May it not be preferable to space 
more widely in these cases anil raise a crop of 
admittedly inferior trees, rather than follow the usual 
recipe and perhaps get the plantation irretrievably 
damaged after the first thinning ? An isolated ti'ee 
IS often extraordinarily storm-proof as compared with 
trees in the mteiior of a v’eU-growii wood, but of 
course its commercial value is small. 

It would be interesting to know more of the possi¬ 
bilities and limitations of successful forestry on the 
bleak high-lying moorlands so common in many paits 
of Britain. Some of these moors and fells were 
certainly covered with large timber at one time, to 
judge fioni the evidence of place names and the actual 
trunks uncovered in peat cuttuigs, but replanting is 
a difficult pioblem now that cover is destroyed and 
the soil either denuded or oveilaid with peat bog 

Edwaud P Fuankland 
]Sreedlehoiise, Ravenstonedal e, 

Westmoiland. 


The article in Natube of July 23 refers to the 
possible effect of wide planting distances u]ion the 
quality of the timber to be produced, I can remember 
the time when the chief criticism to wliieh British 
forestry was exposed (by those who considered 
Continental practice ideal for the production of 
commercial timber m Great Britain) was connected 
with tins very practice of wide planting, associated 
with or without early thinning. The advocation of 
the former at the present time would suggest that . 
sylviculture, which at one time was consideied by 
far and away the most important branch of forestry, 
is to be put into the background for financial reasons 
The pros and cons of wide or narrow spacing arc 
fairly well known. In the case of s]iecies which grow 
tpiicldy, or under conditions which favour quick 
growth during the fii’st twenty ^ ears or so, close 
spacing does riot always produce satisfactory results, 
unless early thinning is resorted to. This thinning is, 
however, under average conditions, uiu’emunerative, 
and the argument that the expense of thinning can 
be avoided, and tlie cost of planting reduced by 
jiossibly 50 per cent, through wide spacing, is at any 
rate plausible enough. 

The fact is often overlooked, however, that the ques¬ 
tion of importance is not altogether one of the nimiber 
of trees per acre standing five 3 ^ears or so after planting, 
or which are usually regarded as established. Of far 
more sigmficanee is the uniform distribution of these 
trees over the surface, so that the competition for 
space and light is not eliminated m one place and 
excessive in anotlier. The actual spacing may pro¬ 
duce coarser or cleaner poles, obviate or necessitate 
early tliiiming, or reduce or mcrease the initial expendi- 

as the ease may foe, but the final results are m 
all cases deteimined by complete canopy or stocking 
of the total planted area at an early age, and before 
branch development has proceeded too far for the 
production of reasonably clean timber. 

Tile condition desired is not so easy to attain as 
many imagine. The deaths or failures which occur 
dining the first two or three years after planting may 
be due to a variety of causes, but under average 
conditions they will occur over a larger or smaller 
proportion of the total area, and not -^th the same 
mathematical regularity with which planting was 
carried out. But these failures impose a duty on the 
forester which cannot be neglected if timber of the 
class and quality capable of commanding an open 
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maiket is to be secured. This duty is to thicken up 
or fill m weak ami gapfiy spots suflimently omiy io 
onalilo the ciop to atl.aui the desired <iensdy Tlie 
extent to wduch this may lie nocossary doi's not depend 
U])on the original ])lanting distanees, but upon otlun- 
factors wliieh apply to both thick and thin f)lanting 
alike, but it obviously affects tho cost of estaJ)hshing 
plantations, and may convert originally low into 
ultimately high planting costs m tiie course of two 
or three years. 

If the timber of northern Eurofie is to bo partially 
or entirely replaced by home procluction, sylviculturo 
must be considered in tho same light as high farming. 
Costs of production must bo studied from a relative 
rather than an absolute ]iouit of view, and cheap 
planting notf lead to profitable afforestation 

A. 0. Forbes, 

9 Upper Mount Street 
Dublin. 


One of tlic points m Mr Frankland’s leftnr is 
answered bv Mr. Forbes m his last paragrajih, in which 
he enunciates a correct sylvicultural ])res(a*iptioii that, 
sylviculture and high farming aio not dissimilar, in 
tiiat the former requires at least as closo a knowledge 
and practice , and that to curtail oxponso in tho first 
years is to produce an infoi'ior article which may 
prove unsaleable at a ])rorit. Mr. Frankland’s second 
point on tho subject of the possibilities and limitations 
of successful forestry on tho high-lying moorlands so 
common m Britain is not at present easily answered 
since practical exjierience is almost absent. It may, 
however, perhaps be stated with some coniidonco 
that the solution is unlikely to ho found m Avido spac¬ 
ing. To be successiully marketed, timber from suc'h 
regions must be of as high a ({uahty as possililo. In 
Fiance, wiiere since tho War exposed areas of this 
are licing afforested, this husinoss is biang 
approached Iroin tho viow[)oint that close spamng is 
the fii'st necessity ; and that this spacing must b(^ 
maintained until closi^ canojiy lias heiai produ('(‘d. 
Siibseipient thinnings will jirobahly be ilelayed owing 
to the slower growth to bo ex[K‘cted , but, smdi 
thimimgs will be earned out as UMfuired, irr(\spo(djvo 
of whether the material is saleable or oiJiorwise, 

The Whiter of the Articile, 


Possible Mechanism of Atomic Disintegration. 

The experiments of atomic disintegration (Ruther- 
foid, Chadwick, Kirsch, Pettei'scn, Kara-Michailova, 
Bieler, etc ) show that by bombardment of a-particdes 
it IS possible to obtain hydrogen emission. Taking 
the case of heavy atoms, with big nuclear cbaigos, 
il the a-parlicle cannot reach the nucleus, then hydro¬ 
gen must come fi’om the more external part of the 
atom. 

On the other hand, tho exjiorirnonts of Aston and 
others show the jiresence of hydrogen in the ihschargo 
tubes: astro]ihysical observations also show ilio 
extraordinary abundance of hydrogen m sitdiar atmo¬ 
spheres, wiiere atoms are, because of tho high tempera¬ 
ture, in a state of advanced ionisation. The pheno¬ 
mena are ascertained and so significant that it is 
necessary to relate them to the atomic structure. 

Rutherford and Chadwick have ah’oady supported 
the view that satellites may exist around the nucleus ; 
but to give a satisfactory representation of the 
phenomenon, I think it may be useful to consider the 
difference P-2N (used already by Hai’bins for other 
purposes, Avith the name of ‘isoto])e weight’), where 
P is the atomic weight and N is the atomic mimbei*. 

1 have called tins difference the excess weight,’ 
and I have thought of it as constituted by F’2N 
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doublets or dipoles, externally to the atomic nucleus, 
1 Grilled by one positive and one negative electron near 
enougli to have them fomimg an electrically neutral 
complex. We may then understand how tlie number 
of these dipoles (which must be acconunoclated in the 
intra-atomic fields) must eventually depend on the 
atomic structure There are, indeed, some facts that 
can be related to the present hypothesis and seem to 
show this dependence 

Let us consider the three following magnitudes as 
functions of the atomic number : 

{a) The range of 'variability of isotopes,’ namely, 
the difterence between the weights of the higher and 
the lower isotope of each element , 

(h) The ‘ maxmium excess weight,’ namely, the 
excess weight of the higher isotope of each element, 
or the maximum number of doublets a given atomic 
configuration can accommodate ; 

(c) The excess weight calculated from the simple 
atomic weight 

About the range of variability we may remark • 

(1) It seems that no i elation exists between the 
range of variability and the atomic nimibei : this fact 
is veiy well knovm. 

(2) The range of variability is of well-defined be¬ 
haviour in the various groups of homologue ele¬ 
ments . these behaviours are generally different when 
we come to consider different groups of elements. 

(3) Radloact ive elements have a com})lctely different 
behaviour from that of non-radioactive elements 

(4) Elements following the rare earths gi*oup seem 
to be affected by the diffeience of atomic structure. 

These lemarks seem to show that the range of 
variability of the isotopes de]iends on the particular 
nature of the elements, and ultimately, on their atomic 
structure. 

Let us consider the maximum excess weight • we 
may examine the first twenty elements of the ])eriodic 
system, ])ossessmg a relatively simple atomic struc¬ 
ture. Tlicse elements can clearly show the existence 
of an c\'enlual relationshiji between P-2N max. and 
their atomic structure. Indeed, this relation^hiii 
exists and P-2N max. has a peifeetly distinct be¬ 
haviour m each period. The greatest deviations of 
P-2N max happen m correspondence to neon and 
argon m coincidence with the closing of the 8-electron 
ring. The following facts stand to show that this 
coincidence cannot be casual 

For the inactive gases and bivalent metals—zme, 
cadmium, mercury— P~2N max. doubles each time 
a given atomic structure is repeated ; as a matter of 
fact, for neon, ending a period of 8 elements, P-2N = 2; 
for argon, ending a second ]ieriod of 8 elements, 
P-2N = 4 , for krypton and xenon, ending resx^ectively 
a fii'st and a second jieriod of 18 elements, P-2N = 14 
and P-2N ~ 28 ; liut for radon, ending a x^eriod of 
32 elements, P-2N ~ 50. For the bivalent metals, 
zme, cadmium, and mercury, we get the values 10, 20, 
44 , we observe then an identical behavioiu* as for 
tlie inactive gases The remaining elements follow 
different rules. 

The inactive gases and the bivalent metals abovm 
mentioned, which follow the law of doubling, are 
characterised uxion the curve of ionisation jictentials 
(L. Rolla e G. Piccardi, Gazz. chim. UaL, 56,512; 1926) 
bjnnaximum positions and correspond, following Bohr, 
to comiilete saturation of electronic orbits (external, 
in the case of the inactive gases, internal to a 2- 
election ring, in the case of the bivalent metals). 
This also shows that the excess W’eight does not change 
casually, but ni ielation to atomic structure. 

We note, therefoie, that in jiassing from the ele¬ 
ments of the second short period to the homologues 
of the first long peiiod, P~2N max. increases from 8 to 
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12 units, and that going from the elements ot the first 
long period to the elements of the second long period 
P~2N max increases fiom 8 to 14 units. In the case 
of stiuctures giowmg more complicated, as for the 
atoms following calcnmi, it is more useful to consider 
the excess weight calculated on the basis of simple 
atomic weight which, among all possible weights, 
represents generally the most probable one, rather 
than the excess weight of the maximmn isotope we 
may, in doing so, eliminate many ga^is and uncer¬ 
tainties winch still to-day limit our knowledge about 
isotopes 

The grajih of P-2N shows x^ei’iodicity in the three 
long periods these periodicities point out that the 
X^robable excess weight vanes in a uniform way iii 
every grouf) of homologue elements. 

In an interesting paper by Diaz De Barros (Comptes 
'tendvs, 181, 719, 1^5) no explanation was offered of 
the remarkable x'enochc properties we have xiointed 
out, and the present hypothesis could perhaps, if 
worked out cjuantitatively, prove fruitful in develo]^- 
mg existing eoncexitions of nuclear constitution. 

Gioeoio Piccardi. 

R. Universita : Via Gmo Capxiom N, 3, 

Istituto di Chimica Generale, 

Firenze, Italy. 


Method of Manufacture of the Sligo Implements. 

An examination of the whole of the material now 
available makes it abundantly clear as to the general 
Xilan 11X3011 which the Shgo imxilements were made 
(see Nature, Aug. 20, p 260). The raw material 
used IS limestone, and this rock is present ux3on the 
Shgo coast m the form of liorizontal layers about 
1 foot thick and 1-] feet wide. These layers fre- 
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riG 1 —Diagiams illustiatmg manner m uliich the hmcbtone of 
Shgo was naked into impleinents. 


quently break with a fracture vertical to their longer 
axis, thus producing oblong masses of limestone such 
as IS outlined in Fig. 1 (A). 

It IS evident that these oblong masses were broken 
into ‘ steaks ’ by blows dehvered uiion the more or 
less flat ux3per surface. The method of fracture was 
probably to hxul a large stone uxion any of the points 
indicated by arrows in Eig. 1 (iV), and so to induce a 
cleavage m a direction shown Iiy the dotted lines. 
The blocks of limestone thus detached possessed four 
more or less flat surfaces at right angles to the area of 
fracture produced, and these siulaces were used as the 
stnkmg x3latforms m the next stage of the imx3lement- 
makmg xirocess. This stage is shown in Fig. 1 (B), 
and consisted in the removal of flakes over the whole 
of one of the larger surfaces of the block of limestone, 
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by blows deiivei’cd upon the four flattish sides The 
other face oi the block, Eig* 1 (B^), exhibits the fracture 
surface, with bulb of ])ercussion produced in the initial 
detachment of the mass fi’om the parent rock. 

Having covered one surface of the block with flake 
scars, blows were then delivered with a harmnerstone 
at certain selected jioints along the sides ot this sur¬ 
face, and Levallois flakes of vaiious type detached. 
These are indicated m Fig. 1 (C) by continuous lines, 
while the arrows show the direction of the flake- 
removmg blows. The original flakmg of the surface of 
the block remaining unaffected by the removal of the 
Lex^allois flakes is indicated in Fig. 1 (0) by dotted 
Imes The flakes so detached exhibit, on their upper 
surfaces, the truncated remains of the flake scars 
originallj^ present upon the flaked block, while the 
mider surface shows the bulb of percussion formed 
when the specimens were removed. After this 
detachment the Levallois flakes were trimmed to the 
desired shapes by blows delivered upon the under 
sui’face (Fig. 1 (D, E, F, and C)), and this completed 
the implement-making process. 

It will be noticed that this process, as carried out 
by the palasolithic people of Sligo, bears a very close 
resemblance to that practised m Mousterian times in 
the manufacture of flint implements. In fact, the 
only way m which the Sligo method differs from the 
other IS : 

a In the breaking up of the raw material mto 
suitable blocks ; and 

h. In the detachment of more than one Levallois 
flake from the prepared core. 


These differences are, however, 
explained first by the differing 
nature of the raw material, which 

1 

necessitated the adoption of a 
different method of preparation , j 

and secondly, by the fact that, j 


having produced a comparatively "’"-f 

lat'Crp n-f .cmrf«,p,n tEitr 7 V* 


(B)), it would have been very ' 

wasteful to have detached merely ^ 
one Levallois flake from it. 


numerical on or in the dual stops escaped noiico ; 
this erior caused the track to miss the Slictlands, thus 
conflrining Hind I have rec^ontly j'l'ptrxicd the wiiolo 
calculation ([into mdepoiidontly, using ilansou’s tabk^s 
with Newcomb’s corrections for the moon, and New¬ 
comb’s for the sun , estimated correct ions were' applied 
as follows . + 8'" 5, - 0" 8 to the moon’s longitude and 
latitude, 4- 2," 3 to the sun’s longitude. The error m 
my former work was brought to light, the two calcula¬ 
tions agreeing perfectly m every other respect. The 
surprising result emerges that Hind’s first aimoiinco- 
ment was correct; the eclipse is total throughout the 
island of TJnst, and in the northern part ot Yell and 
Fetlar. The point taken for calculation, on the north 
coast of TJnst, is 0° 45'' 7 VV , 60“ 49''‘4 N Totality here 
lasts 117 seconds, the duration on contra! lino being 
156 seconds The sun’s altitude is 52'^ 12' 

The conditions are thus extremely favourable, and 
it is rather strange that Hind’s 
error has not been detected sooner, /g 

The eclipse is also observable m _ 

south Iceland, Faroe Islands, 
south Norway (Bergen), south 
Sweden (Oland I,), Memel, Tilsit, 

Sea of Azov. It is a repetition 

after thiee Saroses of the 1900 «-^-?)-" 

eclipse (Spam and Algiers); the 
series gives another European 
eclipse (Finland and Lapland) in ^ 

1990, besides the Constantinople 
eclipse of 1936. ^ ^ ^ 

Some doubts having been ex- suimNiu- 



. 1.—Tuicks oi total solai eclipses oi 3051 and 1000. 


Not only is the manufacture of the Sligo implements 
comparable with that m vogue in Mousterian times, 
but the forms of the specimens themselves aro also 
clearly the same as those of implements referable to 
the latter epoch. Lastly, distinct facetting of the 
striking platforms ot some of the Sligo artefacts is 
observable, while the secondary work along the edges 
is usually composed of resolved flake scars ; and, as 
is knovm, both these peculiarities are particularly 
marked upon implements of the Mousterian period. 
The Sligo limestone has a marked conchoidal fracture, 
aecompamed by the production of radiating fissures, 
and this enables the direction m which any particular 
flak© was removed to be ascertained with considerable 
accuracy. 

J. P. T. BtJBCHELIi, 

30 Southwick Street, 

Hyde Park, W.2. 

J. Heib Mora. 

One House, Ipswich. 


Coming British Eclipses. 

De. Hihd published some calculations about the 
eclipse of June 30, 1954, more than half a century 
ago. He first announced that it would be total in the 
northern part of the Shetland group, but afterwards 
cancelled tins, stating that the track would he a few 
miles north of the group. I made independent calcu¬ 
lations of the eclipse some twenty years ago, but a 
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jorossed (notably by Herr C. Selioeh, whoisaii imthorily 
on ancient eclipses) as to whoUior tho 1999 ochpso wouli I 
be total in England, T have recently investigated it, 
using Brovm’s Tables lor the moon, with corrections of 

18", + 1" 7 m longitude and latitude, and Newcomb’s 
Tables for tho sun, with correction + 3" in longitude. 
The result vindicates the almost perfect accuracy of 
Hind’s track published in Natxjee of Doc. 30,1875my 
track IS SJ' south of his, and passes llj' north of the 
Lizard. The Bev. J, Maurus Moorat, O.S.B,, has 
kindly made an independent calculation for chock, 
using Hansen’s tables of the moon ; his track does not 
differ greatly from mme, but lies a fow miles farther 
north,^ thus placing beyond doubt tho fact that 
totality reaches England. In fact, three (|uartors of 
Cornwall, the southern cpiarter of Devon, and a small 
portion of Dorset about Portland Bill will enjoy 
totality, as will also a large tract in north-east Franco. 
The duration of totality is 2 minutes ; the sun’s 
altitude, 47°. 

Comparison may be made of the above results with 
those of Mahler, which are based on Oppolzor’s Canon 
of Eclipses. Mahler indicates totality in Unst in 
1954, his central line being 11 miles north of mine ; 
in 1999 Mahler’s central line is about 14 miles south 
of mine, running through the Lizard. It will bo 
remembered that all Mahler’s tracks aro docidodly 
too wide, since he uses Hansen’s value of tho moon’s 
semidiameter, which is 2J" too groat for eclipse 

^ A revision of his work makes it practically coiiiCKleTit with mme. 
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purposes. Biiiee the lunar tables used by Oppulzer 
omit many small teims, ]\Iahler\s tiacks are uncertain 
by lully 25 miles, so the discordances found aie not 
unduly large. 

The central lines and limits of totality in these two 
eclipses are indicated on the accompanying map 
(Fig. 1). The occurrence of these two favourable 
British totalities within 45 yeais of each othei is some 
compensation for the unusually long barren x^eriod 
which has just ended 

A. C. D CnomiELiN. 


The Production of Sound by Heat. 

PnoE Knipp, in his letter to Natube of Sept 10, 
seeks for reasons why the ^ singing tube' was not 
discovered long ago by research workers domg their 
own glass ^ blownng In point of fact, it was so 
discovered I observed it when making for my 
father some vacuum tubes for examinmg the 
spectrum of argon, about 1896. But I found that 
it had been long familiar to him Ho discussed it 
in a lecture at the Boyal Institution {Proc. PI., 8, 
p. 536 ; 1878 Natijbe, 18, p. 319 ; 1878. Collected 

Scientific Papers,” vol. 1, p. 350) giving a mechani¬ 
cal explanation similar to that of Prof. Knipp He 
had learned the facts from a paper by Sondhauss, 
which might no doubt be easily located from the 
Boyal Society’s catalogue of scientific papers I am, 
for the moment, away from easy access to a scientific 
library 

Ratleigh. 

Beaufront Castle, 

Hexham, 

Sept. 12. 


In an interesting letter on a ‘ singing tube ’ whioh 
emits a soimd wdien heated at the sealed end near a 
constriction, Prof. 0. T. Knipp gives reasons “ why it 
was not discovered long before by research workers 
doing their own glass-blowing.” Howwer, Sond¬ 
hauss had a paper m the Annalen der Physih on the 
subject in 1850 (Vol. 79, page 1). He says at the 
commencement (I translate) : Many physicists 

must have observed that bulbs blown on glass tubes 
of 2 mm to 3 mm. diameter often give out a tone, so 
long as they are strongly heated ; observations on 
these have been made public only by Pinaiid (Pogg. 
An?? , 42, 610; 1837) and C Marx [Erdmanyis 

Journal j'ur praMdsche Chimie, 22, 129 ; 1841). I had 
observed the same' before Pxnaud’s pubhcation . . . 
and w^as led to take up a moi*e i^articular study of 
the phenomenon.” Sondliauss rightly considered the 
source of sound to be the vibrations of the air m the 
‘ singing tube ’ and gave an empirical formula for the 
fretiuency of the tone emitted by a tube having a 
spherical bulb blown on one end. 

I should like to add, from my own observation, that 
a jilam cylindrical tube can be made to ‘ smg by 
means of a hot gauze, even if the latter is placed at a 
loop, ^ e. at the open end of the tube, provided a 
supply of coal-gas be admitted to the tube and lit 
Just above the gauze. This is known as ‘Lissajous’ 
whistling dame,’ although I have never been able to 
trace the reference. By using a lighted M6ker burner 
for the gauze with gas lit above, I was able to produce 
ear-splitting howls when the burner was placed just 
beneath the open end of a long brass tube. 

E. G. Bichabdson. 

IJnivarsity College, 

Gower Street, London, W.C 1, 

Sept. 10. 
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I Climatic Changes : Their Causes and Influences* 

The evidence for cliniatie changes m Gieat Britain 
about the thiiteenth century is not so inconsistent 
as Prof Gregoiv makes out m his reply to l\Ir IMeyer 
m Katubb of Sept. 10. Literary records tend to be 
comparative (as I have previously explained), so that 
one would expect most records of droughts to occur 
at a time when the climate w'as becoming drier 
I'ather than during a time of stable dry climate. 
Thus, both literary records and the oast Kent 
watermills discussed by IMr. IMeyer point to a rapidly 
decreasing rainfall m England in the latter part of 
the thirteenth century There is probably plenty 
more evidence of a similar nature buried in old 
documents, coimty histones, etc., and only waiting 
for the spade of the antiquarian. 

I cannot claim any direct accfuaintance with the 
sagas, but O. Pettersson appears to have studied 
them in sufficient detail, and his arguments about 
the comparative freedom of the Greenland waters 
from ice in the tenth century have been thoroughly 
confirmed by the recent excavations at the Eastern 
Settlement. Absolute freedom from ice is only 
suggested as a jicssibility, and not argued as a 
probability, but I should not care to deny it from 
arguments about the climate of Britain at that 
time, for two reasons ; first, we do not yet know 
how or to what extent changes in the ice aiea off 
Gieenland affect British weather, and secondly, we 
know xiractically nothing of the climate of Britain 
in the tenth centuiy. 

C. E. P. Bbooes. 

34 Glenhiirst Avenue, K.W.5, 

Sept. 10, 


Black Sea Earthquakes of Sept. 11 and 12, 1927. 

Good records of the above senes of earthquake 
shocks which were felt on the northern coasts of the 
Black Sea were obtained mth the Galitzin seismo¬ 
graphs at Kew Observatory In the following table 
are summarised the times of arrival of the primary 
XAiase (P), and secondary phase (S), together with 
estmiates of the times of origin (0), distance of epi¬ 
centre (A) and co-ordinates of the exJicentre The 
co-ordinates have been worked out using Strasbourg 
and Kew observations, and the figures given are pro¬ 
visional only All times are Greenwich Mean Time. 



Bay 
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P 


0 


1 
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1 


m s 

ni s. 

in. s 

km 

I 

Sept 

11 

22 

21 2 

25 18 

15 41 

2040 

. 

45® N , 34® E. ‘ 

II 

11 

23 

49 50 

54 18 

44 13 

2800 

15® 5 N , 37“ E ; 

III 

12 

3 

25 22 

29 40 

19 50 

2750 

45" 5 N , 36®-5 E ^ 

IV 

12 

r> 

38 43 

43 0 

33 12 

2730 

43° 5 N , 35® E ! 

V 

12 

14 : 

29 12 

33 28 

23 51 

2040 

45° N, 34° E, 1 

VI 

12 

19 

36 (22) 

40 (42) 

30 (55) 

(2000) 

1 


In the case of the first shock, it was possible to make 
an estimation of the azimuth of the ejneentre from 
the Kew records alone. Using this estimation, the 
epicentre was found to be 43° N., 34° E. The shocks 
numbered I. and V. give the largest records, and it is 
probable that the co-ordinates given of these two 
quakes are the most correct for the series of shocks. 
An earthquake occurred in the same region on June 26 
of this year, and the epicentre worked out at Stras¬ 
bourg was given as 45° N., 34° E. 

R. E. Watson. 

Kew Observatory, 

Old Deer Park, 

Richmond, Surrey, 

Sept. 19. 
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Telekinesis and Materialisation. 
By Dr. E. E. Eoxtrnibr jd’Albje 


T HP]RE are certain classes of phenomena, ])otli 
physical and biological, which for two genera¬ 
tions have been persistently pressing for recognition 
by official science, and have been as persistently 
refused such recognition With the present world¬ 
wide organisation of scientific research, such a 
situation is, to say the least, unusual. It is not 
as if new observations were habitually neglected. 
Quite the contrary The announcement of a neAv 
discovery instantly sends a flutter through the 
universities and research laboratories, and within 
a week hundreds of competent men are eagerly 
testing, repeating, and criticising the alleged 
discovery After a short period of doubt and 
perhaps controversy, the innovation is either 
confirmed or discredited, and the attitude of 
science towards it is settled. 

This sifting process is particularly rapid m 
physical and chemical phenomena, wdiere spurious 
discoveries are given short shrift. We need only 
recall the recent ^ death-ray ’ scare to realise the 
rapidity and finality of the process. 

When a biological or psychological factor is 
involved the decision is often delayed. It took 
nearly three years to demolish Blondlot’s ' N-rays,' 
and even then the Academic des Sciences awarded 
hmi a prize of 20,000 francs for his (more or less 
futile) researches in a field of unusual difficulty. 

In medicine the issue may be in doubt even 
longer, as m the case of Koch’s tuberculin, though 
the rapid recognition of insulin as a cure for 
diabetes is an example to the contrary. 

It would be difficult to find cases where facts 
and their interpretations have been in doubt for 
more than fifty years. Yet that has happened in the 
ease of the alleged phenomena of 'telekinesis ’ and 
' materialisation. ’ They belong to the class of pheno¬ 
mena formerly termed ' occult,’ but as this term is 
too suggestive of the Middle Ages, more up-to-date 
names such as ' supra-normal,’ ‘ hyper-physical,’ 
or ' metapsychic ’ have been invented. Currently 
they are called ' mediumistic,’ on account of their 
association with spiritualism 
The word ' telekinesis ’ w^as coined by Alexander 
Aksakow, the first man to attempt to erect occult¬ 
ism into a science. It denotes the movement of 
objects at a distance without normal means. 
' Materialisation ’ means the formation of orgamc 
or inorgamc structures from material borrow^ed 
from the body of the person in whose presence the 
phenomena take place, and who is essential to 
their production. This person is barbarously 
called the ' medium,’ though the word ' psychic ’ 
is often preferred 

' Materialisation ’ was first heard of in 1870, 
when Mrs. Andrew’s, of Moravia, K.Y., produced 
'spirit forms.’ These w’ere originally supposed to 
be efforts of disembodied spirits to take on ordinary 
substance for the purpose of making themselves 
visible to inortals. No importance w’as attached to 
these and similar phenomena by scientific men until 
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187], when Prof (later Sir William) (i'ookes au- 
nouneed his intention to make a series of test 
experiments The experiments W'cre spread oA’cr 
three years, and led to the most amazing ivsults, 
which, if corroborated, would have revolutionised 
both physics and biology 

Unfortunately, they were cone!acted without 
those extensive precautions watliout which, as 
experience has shown, it is impossible to arrive at 
a clear-cut decision in these matters Crookes 
himself seems to have felt that he uas losing his 
W’ay He abrujitly stojiped his investigations, 
and for the rest of his life confined himsidf to an 
improgressive attitude of general assent to the 
spiritualist position. But his action gav(' a tremen¬ 
dous impetus to occultism generally, and a 
succession of famous mediums did their best to 
reach the pinnacle of D. 1). Home and Elorence 
Cook Eusapia Paladino in Italy, Marthc Beraud 
(' Eva CV) in Erance, Kathleen Goligher in Belfast, 
Willy Schneider in Austria, and ' Margery ’ (Mrs. 
Crandon) in America, are the only ones Avho have 
been subjected to scientific tests. 

Of these, Eusapia stands out as the most remark¬ 
able personality. She wms born at Mincrvino- 
Murge in the Abriizzi in 1854. Orjihaned at an 
early age, she went into service at Naples, and soon 
got caught in the epidemic of table-turning wdiieh 
prevailed in the ’seventies. At tw'(uity-t\¥o she was 
' discovered ’ by the Florentine spiritualist Damiani, 
who had been strongly influenced by the work of 
Crookes. We accordingly find that Eusapia’s 
chief ' control ’ tiicreafter was a spirit calk'd “ John 
King,’ who claimed to ho a hrothm* of ' Katie 
King,’the amiable spirit maidi'U whom (Vookes had 
embraced at one of bis most) remarkalik* seances. 
At thirty-two she liad married a small shopffi'cfier, 
but soon she was lifted out of lu'r lowly sjihei’e by 
the generosity of Cavahere Chiaia, who ('ducated 
her and afteiwvards introduced her by open iGter 
to Lombroso, the famous criminologist. 

" Bound upon a chair,” he said, " or held tightly 
by the hands of the curious, she attracts the 
furniture round her, raises it u]), keeps it suspmided 
m mid-air like Mahomet’s coffin, and makes it 
descend in a wavy motion, as if oliialitmt to a strangf'. 
will. She increases or diminishes her w'eight au 
will. She raps and hammers on the w'alls, ilic 
ceiling, or the floor as requested. . . . Whm lier 
arms are fastened, a third arm a])poars, nobody 
knows whence, and plays amusing pranks. It 
removes hats, watches, and money, rings and 
pins, and skilfully returns them . . . A~ large, 
horny hand, which makes you feel cold doAwn 
your back, may be grasped, pressed, and in¬ 
spected, and finally rises and hangs in the air, as 
if severed at the wrist, revSembling the wooden 
hands hung outside their shops as signs by glove- 
makers.” " ^ 

This introduction led to the completes conversion 
of Lombroso, who was eventually persuach'xl that 
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lie liad embraced the spirit of his dead mother, 
materialised through Eiisapia’s mediumship 

Eusapia soon became famous 8he travelled all 
over Europe. But she was not always equally 
fortunate. The Society for Psychical Eesearch 
found she had a trick of freeing one hand by 
joining the hands of the persons controllmg her 
But such exposures do little harm to established 
mediums. 

Practically all the welldaiown mediums have 
been detected in fraud at one time or other But 
for every such exposure there is a ready excuse 
The medium is in a state of trance or semi-con¬ 
sciousness, and the controlling spirits are of all 
kinds, even tricksters When Florence Cook was, 
111 1(S80, caught impersonating the spirit ' Mari^ ’ ; 
111 other words, when she was convicted of fraud, 
the explanation advanced was that it was a 
‘ transfiguration ’ The supernatural element is 
introduced at every stage Even when not deliber¬ 
ately mentioned, it is made to influence the investi¬ 
gator in the form of a demand for ' sympathetic ’ 
conditions In a word, the appfication of the 
scientific method is rendered impossible by making 
the success dependent upon the wEiiii of a super¬ 
natural entity. 

During the study of mediumistic phenomena for 
more than twenty years, I have met most of the 
famous mediums and have had occasion to defend 
some of them against what I believed to be hasty 
and ill-considered judgments. I had great hopes 
of Eva C and Miss Goligher, thinking they would 
furnish the groundwork of a new science. But at 
every step the investigator is baffled by the ' unseen 
operators '—be they embodied or disembodied— 
who will not come to a clear-cut issue. 

The reviewer in Natxtre of Geley’s ‘'Clairvoyance 
and Materiahsation ” says, in the issue of Aug. 27, 
p. 296: '' It seems to me the duty of science either 
to show that, in the nature of things, there is no 
inherent possibility for the existence of ectoplasmic 
matter, or to attempt a tentative explanation of 
the phenomena ’’ I regard the former alternative 
as impracticable. Who can set a limit to the 
possibilities of the organic world Every individual 
born IS a new experiment, and none can say what 
strange beings may yet be produced, or with what 
wonderful faculties they may be endowed. 

If we must have a tentative explanation, there 
is one ready to hand. The alleged phenomena of 
telekinesis and ectoplasm are all sp)urio%is^ and are 
due to faidtij observations or faulty conditions How 
difficult the conditions of the average seance are 
can only be realised by practical experience The 
illumination is of the order of 0 001 foot-candle, 
and is usually considerably over-stated. The 
observer is wearied b}^ hours of stramed attention 
without anything happening Often the sittmg is 
entirely barren, and before the next sitting he will 
naturally examine his conscience to see whether 
an undue insistence on evidential conditions may 
have inhibited the phenomena. So he relaxes 
them. Then he gets phenomena. But they are 
no longer evidential 

Out of the large array of mediums who have 
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shown the j)henomeiia of ' teleplasiii ’ or ‘ ecto¬ 
plasm/ only three have been investigated under 
scientific conditions. Dr Baron von Schrenck- 
Notzing spent several j^'ears in stinhiiig Eva C. 
He gives the followung description of ectojilasm 

'' The Ectoplasm on further condensation be¬ 
comes wffiite and transforms itself into amorphous 
coagulated masses or packets, or assumes the 
structure of the finest w’eb-like filmy veils Some¬ 
times the veii-iike forms are doubled over at the 
margin, so that the first impression is that of a 
stitched hem The veils xever show the 

CHAEACTEEISTIC SQtTAIlE THREAD-WOEK OF REAL 
VEILS 

“ The pieces look like torn shreds of fabrics, 
or like ribbons, strings, or long fibres, or again 
like low' organisms. . . . The mass seems to pass 
freely through the lighter materials of the dress, 
penetrating them, perhaps iii a vaporous form, 
and subsequently condensmg in the form of grey 
flakes 

“The experiences wuth Eva C show' many 
correspondences wuth the j)henomena of Eusapia 
Paladmo The symptoms of mediumistic labour 
and .its muscular accompaniments w'ere found 
in both persons The same utterances of pain, 
the same moaning and pressing, the same effort 
of will ” 

j On tw^o occasions Dr von Schrenck-Notzmg w’as 
able to obtain samples of the substance, and 
subject it to analysis. The first sample W'as in¬ 
distinguishable from human skin such as might be 
peeled off a human heel. The second sample 
closely resembled saliva in its microscopical 
character. 

In March 1922, Eva C. W'as investigated by a com¬ 
mittee appointed by the Psychological Institute 
of the Sorbonne This committee reported that 
what phenomena there w ere could be produced by 
regurgitation. The same result had been arrived 
at by the London Society for Psychical Research 
in 1920. 

The case of Kathleen Goligher resembled that of 
Eva C in many particulars, but her phenomena 
W'ere unaccompanied by the signs of physical 
distress exhibited by the other mediums. Dr. 
Crawiord published numerous photographs, winch 
strongly suggest the textile nature of the substance 
This w’-as established by me in 1921, w'hen I 
succeeded in taking the only contact photographs 
of ectoplasm ever obtained. They w^ere taken by 
putting the photographic plates on the floor under 
the table and requesting the ' operators ’ to place 
some ectoplasm upon them. When all W'as ready, 
a small electric lamp fixed on the under side of the 
table was switched on for a few seconds. The 
results show'ed the unmistakable structure of chiffon 
or a similar material. 

Quite recently** another case of materiahsation, 
in connexion wuth ' Margery ’ (Mrs Crandoii), w’as 
investigated by Mr E J Dingw^all He found the 
materiahsations resembling animal tissue ‘ The 
appearance,” he says, “ suggests something ana¬ 
logous to lung tissue, and the smell of the substance 
which, according to Dr. Worcester, resembled the 
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smell of the entrails of a freshly killed animal, 
pointed 111 the same direction.” 

There is nothing m ail this to make out a plaus¬ 
ible case for the assumption of a new suljstancc 
called ' teleplasni' or ' ectoplasm ’ It is luipossible 
to extract from the literature on the subject any 
consistent description of its supposed propeities 
In the days of Katie Kmg, the apparition ivas 
able to cut off portions of her dress and distribute 
them to her audience, who found that they re¬ 
sembled ordinary caUco. Nowadays the substance 
is supposed to be very fugitive and sensitive to 
bgbt. The hypothesis which seems to cover all 
the facts is that a succession of mediums, under 
pressure from sitters anxious to see marvels, have 
produced these ‘ spirit forms ’ by trickery. This 
trickery has become increasingly difficult and has 
practically disappeared whenever test conditions 
are applied. It is, therefore, impossible to admit 
the existence of any new facts, and even a tentative 
explanation of them is uncalled-for. Science might 
just as well concern itself vutb the anatomy and 
physiology of fairies. 

There is another matter which must not be 
overlooked. The forces behind occultism and 
supernaturalism are very powerful They are 
based upon the very human craving for the mar¬ 


vellous All religions contain thus (‘knueiit, and 
promote it in various ways Theixj is a tendmicy 
111 modern tiimss, (‘specially in America, to link 
religion with smence, so as to utilise tlie growing 
prestige of the latter The funds available foi tlie 
enterprise of v inning the approval of science for 
the modern miracle are very considerable A 
wealthy Ercnch spiritualist recently estaldished 
and endowed an International Motapsyehic Insti¬ 
tute in Pans, and appointed as its director a local 
practitioner of spiritualistic sympathies, Dr. 
Gustave Geley. The jiublication of his conclu¬ 
sions and speculations in an imposing and expensive 
volume formed a very tcllmg piece of propaganda. 
Such institutions form a kind of spearhead forged 
by occultism for piercing the armour of science, 
and it would not be surprising to see the foundation 
in England of an Imperial Academy of Natural 
and Siijiernatural Science, generously endowed 
from British and American sources Its prospectus 
would be liberally sprinkled with the names of 
Crookes, Lombroso, Pichct, Elammarion, Geley, 
Crawford, and von Schrenck-Notzing, and every¬ 
body would know that science had at last become 
‘spiritualised’ and centred in other worlds than 
ours ; and sacerdotalism, having been expelled by 
the door, would come back through the window. 


Base Exchange and the Formation of Coal. 

By Dr. E. McKenzie Taylob. 


D uring a soil survey of the northern portion 
of the Nile Delta for reclamation purposes, 
a dex:>osit of vegetable debris was discoverccl at a 
depth of two metres below the soil surface. As 
this deposit was found to contain jieat, fusain, and 
partially fiisaiiiised material, an association that 
does not appear to have been recorded xircviously," 
it appeared that an investigation of the conditions 
under which the deposit existed might afford 
evidence of the mode of formation of coal. It is 
accepted that coal has been formed from vegetable 
material, and it has been generally assumed that 
the vegetable material accumulated as peat. The 
connexion between peat and coal has, however, 
not been established. 

An examination of the soil overlying the 
vegetable layer in Egypt showed that it was 
alkaline and that the principle replaceable base 
present was sodium. The soil had originally been 
formed by the deposition of Nile silt in which the 
main replaceable base is calcium. The conditions 
under vrhich the soil was situated showed that the 
conversion of the calcium-clay in the Nile silt into 
sodium-clay had taken place as the result of base 
exchange with sodium chloride solutions, and that 
the alkalinity had been produced by the sub¬ 
sequent hydrolpis of the sodium-clay in fresh 
water. Investigations in the laboratory have 
shown that it is possible to mamtain the alkalinity 
of a medium for a considerable length of time by 
the hydrolysis of sodium-clay. It has also been 
shovm that a roof containing hydrolysing sodium- 
clay is impermeable to gases and water, that the 
conditions under such a roof are anaerobic, and that 
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the alkaline medium ])roduoed under such a roof 
is suitable for the continuous bacterial decom- 
jiosition of organic matter. 

A study has been made of the bacterial decom- 
|)osition of organic materials under tlu" alkaJiiu’s 
anaerobic conditions furnished by a roof contain¬ 
ing sodium - clay. Sugars, starch, and cellulose 
decomx^osed under these conditions yi(dd gaseous 
products only, the gas xi^'oduced accumulating 
beneath the roof. An examination of this gas 
showed that it was pnncixially methane, the carbon 
dioxide produced during the dccomxiosition having 
been absorbed by the sodium hydrate resulting 
from the hydrolysis of the sodium-clay. Mature 
leaves were submitted to bacterial decomposition 
under a sodium-clay roof. The residual solid 
product was black and jiossessed the tyjiical 
fusain structure. Analyses of the leaves at intervals 
showed that elimination of oxygen was taking 
place and that the jirocess of decomposition was 
continuous. The bacterial decomposition of jicat 
under a roof containing sodium-clay was also 
investigated. It was found that peat could bo 
decomposed under the alkaline anaerobic conditions, 
that the alkali-soluble * humus ’ in the peat was 
removed in solution from the seat of the bacterial 
action, and that the gas accumulating under the 
alkaline roof was methane The investigation of 
the bacterial decomposition of organic materials 
under a roof containing sodium-clay has shown 
that bacterial activity in the continuously alkaline 
me^um is not inhibited by the accumulation of 
toxic pr(3ducts of the decomposition and that the 
solid residue is a reduction product. It has also 
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shown that peat can be decomposed under alkaline 

anaerobic conditions 

As peat can be decomposed by bacteria under 
an alkaline roof, and as vegetable material de¬ 
composed in such a situation yields a solid reduction 
residue with a fusain structure, the occurrence of 
a peat deposit containing fusain under an alkaline 
soil points to the conclusion that fusain is a 
decomposition product of peat under the alkaline 
anaerobic conditions imposed by a roof containing 
hydrolysmg sodium-clay 

Since fusain is a constituent of bituminous coal, 
it seemed probable that bituminous coal might 
have resulted from the bacterial decomposition of 
vegetable material under alkaline roof conditions 
A considerable number of siiecimens of the roofs 
of coal seams in Great Britain were examined, and 
it was found that the great majority were alkaline 
and that sodium was the main replaceable base 
present The exceptions to these rules were of 
two mam t}^es {a) coarse-textured shales or black 
sandstones, and (6) white sandstones and con¬ 
glomerates The final result of the hydrolysis of 
sodium-clay is the production of an unsaturated 
clay with an acid reaction. If the amount of 
reactive clay present m the roof was originally 
small, complete hydrolysis is likely to have 
taken place under fresh-water conditions with the 
formation of an unsaturated residue with an acid 
reaction The coarse-textured shales and black 
sandstones would contain comparatively little 
reactive clay material, and hence the sodium 
compound would be liable to complete hydrolysis 
The first exception is apparently due to the 
complete hydrolysis of the sodium-clay originally 
present. The second type of exception is of local 
occurrence only and is usually in the nature of a 
wash-out, indicating that the sandstone or con¬ 
glomerate IS not the original roof of the seam. 
Frequently the sandstone is underlain by a thm 
shale layer. From a consideration of the results, it 
appears that the original roofs of bituminous coal 
seams have undergone base exchange with sodium 
chloride solutions, and that afterwards the sodium- 
clay has undergone hydi’olysis m fresh water. 

An exammation of the roofs of the anthracite 
coal seams of South Wales has shown that they 
are also alkaline and contain sodium-clay, indicating 
that the anthracite in the South Wales coalfield 
has been formed under similar final conditions 
to bituminous coal. 

The results of these investigations point to the 
conclusion that bitummous coal has been formed 
as the result of the bacterial decomposition of 
vegetable residues under the alkaline anaerobic con¬ 
ditions imposed by a roof which has undergone base 
exchange with sodium chloride solution and subse¬ 
quent hydrolysis of the sodium-clay in fresh water. 

An exammation of the roofs of a number of 
lignite seams has also been made. It appears that 
t& main replaceable base present in ilie roofs of 
lignite seams is calcium, indicating that the roofs 
of these seams have not undergone base exchange 
with solutions of sodium chloride. Lignite is 
therefore not necessarily an intermediate product 
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between vegetable matter and bitummous .coal, 
but IS rather a decomposition product of vegetable 
matter under a roof containing calcium-clay. 

As bitummous coals and anthracite occur in 
different parts of the same seam and under the 
same roof conditions, it is suggested that the 
difference in the final decomposition products— 
bituminous coal and anthracite—is due to differ¬ 
ences in the material submitted to bacterial de¬ 
composition under the final alkaline anaerobic 
conditions It is not necessary to assume differ¬ 
ences in the original plant materials to account 
for this. Differences in the decomposition products 
during the ' peat stage ’ may have arisen due to 
variations in the conditions of the first decom¬ 
position. This wmiild result in a variety of products 
being submitted to the final decomposition under 
alkaline anaerobic conditions givmg rise to the 
variety of final products composing the bituminous 
coal-anthracite series 

Base exchange between sedimentary deposits and 
solutions of sodium chloride can take place under 
three conditions m Nature: (a) by deposition of 
the silt m sea water, (6) by submergence in sea 
w^ater of a deposit already formed, and (c) b^" the 
reaction of the clay wuth capillary solutions of 
sodium chloride raised from a water-table contain¬ 
ing that salt Geological evidence of base exchange 
under conditions (a) and (6) will be xiositive. 
Under conchtion (c) there will be no geological 
evidence of base exchange, determinations of the 
value and the nature of the replaceable bases 
being the only evidence on which to base a con¬ 
clusion. From the examination of the roofs of the 
coal seams in Great Britain, it appears that the 
majority of the roofs have undergone base exchange 
With capillary solutions of sodium chloride. 

The presence of the alkaline roof satisfactorily 
accounts for the observation that coal seam gases 
mainly consist of methane. Oxygen elimination 
from the vegetable material must have taken place 
during coal formation, but no appreciable quantity 
of carbon dioxide has been recorded m coal seam 
gases. The carbon dioxide produced by the oxygen 
ehmination would be absorbed in the sodium 
hydrate solution resulting from the hydrolysis 
of the sodium-clay leaving a methane residue. 

Three main conclusions concermng the formation 
of coal may he drawn as a result of this investigation: 

(1) The vegetable material accumulated as peat. 

(2) The roofs of bituminous and anthracite coal 
seams have undergone base exchange with sodium 
chloride solutions, the sodium-clay being after¬ 
wards hydrolysed in fresh water. This wnuld 
provide an alkaline medium under anaerobic 
conditions for the bacterial decomposition of peat. 

(3) The decomposition of peat under a roof 
contaimng calcium-clay results in ligmte formation. 

The roofs of bitummous coal seams other than 
those of the Carboniferous System are being 
investigated The results so far obtained indicate 
that base exchange between the roof and sodium 
chloride solutions is common to all bitummous 
coal seams and forms the connecting link hetw^een 
the coal seams of the various geological formations 
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The Ancient History of Sponges and Animals*'^ 


By Dr. G. 

TT IS not fitting for one who is not a geologist to 
1 do more than touch very lightly on the prob¬ 
lems of the pre-Cambrian But connected with 
them IS an interesting consideration to w hich I 
would direct the attention of fellow biologists. ^ If 
ve follow the American geologists in attributing 
organic origui to the graphites of the Grenville series 
at the base of the Laurentian—which are stated by 
Dawson to contain as much carbon as the whole 
American coal-measures, and with which we may 
class the graphite schists described by Geikie under 
the Scottish Lewisian, and the seven feet of so- 
called ‘ anthracite ’ found in Finland by Sederholni 
in the Jatuhan, at least two miles under the 
Cambrian—I do not see how we can avoid the con¬ 
clusion that there was vegetation growing in or 
about quiet landlocked waters, for many thousands 
of years, as long before the Cambrian as the 
Cambrian was before us. Among paleontologists 
the view prevails that it is in such still landlocked 
waters that rapid evolution has always taken place. 
It seems impossible not to beheve that a terrestrial 
flora, and a terrestrial fauna, must have been 
evolved in those favourable times,and the long 
ages which followed, to be swept to destruction in 
the deluge that denuded the Torridonian. If so, 
we see in the succession of Cambrian and Ordo¬ 
vician fossils—^the ' marine period ’ of the Paice- 
ozoic, as Marr designates it—the development for 
a second time of a littoral from a deep-sea fauna, 
vhich fits closely with Walcott s conclusions on the 
Cambrian, and in the Silurian and Devonian we 
see the evolution of a terrestrial flora and fauna 
for the second time. 

If all the pre-Cambrian lands were swept by 
fierce and terrible torrents, marine organisms might 
nevertheless survive in the deep abysses of the sea, 
to recolonise later the still-vexed Cambrian shores. 
It is also conceivable that exceptional organisms 
might survive m the tranquil abysses of the high 
air, or on the occasional mountam-tops ; and the 
fancy has struck me that such isolated survivors 
from the ancient sub-aerial population may con¬ 
ceivably be recognised m the progenitor of the 
Ordovician winged insects, and also in the an¬ 
cestor to Hugh Miller’s conifer of the Old Red 
Sandstone. 

Leaving the geologists and botanists to settle 
for us the truth or error of the premisses, the argu¬ 
ment does not seem without philosophic interest: 
—^that if the 7-foot graphite bed in Finland be of 
organic origin, there may be a class or classes of 
terrestrial animals or plants which have breathed 
air two or three times as long as those which left 
the sea in the Devonian. 

The Laurentian coal, if coal it be, must mark the 
climax of a long evolution in the seas of the still 
earlier pre-Laurentian, and in that part of our 
history must come the primary advance which 
Church has rightly taught us to regard as the 

^ Prom the presidential address to Section I> (Zoology) of the British 
Association, delivered at Leeds on Sept 1. 
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greatest step in evolution, i.he evolution of the 
flagellates Church claims that, suuh^ proiojilasin 
appeared, we may fairly estimate lialf the tune 
elapsed as being required for the evolution of the 
flagellate. If Dr. Church measures Ins time in 
years, the geological record seems difficult to 
'fit , for the chmtopods, molluscs, crustaceans, and 
echinoderms of the Cambrian are clearly vovy old 
phyla But the single step in evolution is not a 
year but a generation, and there may well have 
been as many generations of our aiuahsiors before 
they became flagellates as there have been since 
wc have been multicic'llular. Jf we hav(', lieen 
‘ higher animals,’ averaging ten genci’ations a 
year, for 1000 million years, then some 10,000 
million generations may have brought ns from jelly¬ 
fish to men But 1000 generations a year uould 
be a very moderate number for flagellates and pre- 
flagellates, so that 10 or 20 million years would give 
them as many stops in evolution, to make a flagel¬ 
late from nothing, as it has taken us to build up a 
flagellate into man. 

We are still lacking a satisfactory account of the 
early ocean in wliich those fateful 20 milhon or 
200 million years were ])assed, and in which life 
began. I suggest as a woiking hypothesis for 
biologists that, since the pre-Cambrjan, theu'e have 
been no variations m the mean salinify of fihe oilcan 
so great as the difTiu’ence betwenm the salinity in ih(^ 
Mediterranean and m tlu^ North Sea first 

ocean was mon^ or l(‘ss saline^ : it wa.s arlso soakcHl 
with carbon dioxidcL In the air tiK‘r(‘ was no 
oxygen, but nitrogen, imuli water-vapour, a,nd 
carbon dioxide in largt^ (puintificss. Life is the 
history of high carbon compounds, in wbufi (‘vmy 
atom of carbon lias btam in a mokauile of cad’honic- 
acid gas. Volcanoes and springs have always been 
pouring into the air carbon dioxide from the 
bowels of the earth, coal-plants and calcart'ous 
animals have buried in solid form the eariion from 
many thousand times the quantity of carbon 
dioxide which we have now in the atmosplierc ; it 
IS therefore probable that the alkalinity of the sea, 
and the dissolved calcium, have varied consideralily 
from epoch to epoch. If all the surface of the 
globe were one continuous meadow, evenly pro¬ 
ducing a ton of hay an aero annually, 1 make out 
that m twenty-five years it would have fixed as 
much carbon dioxide'as there is in tlie atmosphere, 
and in 15,000 years it would produ(*,e as much free 
oxygon as have in the world to-day 

We see, therefore, that the advemt of photo¬ 
synthetic protein in the ocean must itself have 
changed the physiology of the world very con¬ 
siderably, and that the change in conditions, after 
a million years’ duration of the lowest form of life, 
rendered the world capable of supporting organ¬ 
isms which would have been impossible at the 
beginning of that age, and conceivably rendered it 
incapable of supporting ever again tlie first forms 
of life 

Of the possible genesis of the first form of life we 
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heard from Dr Allen at Hull. To-day let us take 
up the tale, in the ivarni pre-Laurentian sea, with 
little fragments of protein lying in the sunlit waters 
Each fragment is continuously receiving energy— 
whether from the sun, according to Prof Ealy’s 
theory of activation, or from some other electro¬ 
magnetic source—and with that energy is building 
up the molecules of the surrounding solution into 
molecules of protein, so that the fragment grows. 

The supply of energy is continuous, and the 
supply of solution is continuous, yet growth of the 
fragment of protein cannot be continuous, because 
number is discontinuous A growing fragment con¬ 
tains 100 molecules of protein, presently it will 
contain 101 , then 102 It may be a thousandth 
of a second, it may be an hour between the moment 
of attaining 100 and the moment of attaining 101 
molecules, but with a constant supply of energy it 
will be closely the same interval after acquiring 
the 101st molecule and before the 102nd is added 
Let us suppose that the interval had been 10 
seconds. What will be happening during the next 
10 seconds before the molecules number 103 ^ 

The continuous supply of energy must in some 
form be stored in the 102 molecules until its total 
is adequate to compel the combination of the water, 
carbon, nitrogen, sulphur, and the rest of it mto 
the new 103rd molecule of protein. This stored 
energy is then spent in forming the combination, 
and for another 10 seconds the 103 molecules 
accumulate gradually a sufficient supply to force 
the combination of a 104th molecule We cannot 
suppose that the molecules can store energy except 
by a eliange of atomic or electronic arrangement, 
or that such change fails to affect their molecular 
volume. Expansion of molecular volume means 
storage of energy which is released on contraction; 
we may feel sure that even if the main storage of 
energy be m some other form, it will at least be 
accompanied by expansion in volume and surface. 
When energy is given up to form the new molecule, 
all the old ones will return to their original volume, 
and if their expansion was by more than one- 
hundredth of their volume, the whole fragment will 
contract. 

A slow expansion while energy is being accumu¬ 
lated, a rapid but smaller contraction when the 
new molecule is formed, so these fragments of 
protein pulsate steadily through the day. So they 
continue through the ages, while protein enters 
into new combinations, and the aggregate of pro¬ 
tein molecules is replaced by a unit of protoplasm, 
still keeping the rhythm of saving up energy and 
making-a-molccule, saving up energy and making-a- 
molecule. 

Now protoplasm in most organisms which we can 
study becomes altered at the surface wffiich is in 
contact with water, by a change which is conveni¬ 
ently called ' gelation,’ the protoplasm at the 
surface losing most of its fluidity and changing in 
other properties In certain circumstances, such 
as increased salinity of the water, the internal fluid 
protoplasm will burst out through this gelated 
surface in fine threads, which either gelate in their 
turn or change into strings of drops. 
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I venture to suggest that the great evolution of 
the flagellate, which Church pointed out to us, ac¬ 
complished in some ten thousand or hundred 
thousand million generations, was the formation 
of a permanent filament of protoplasm of vhich 
one side was more gelated than the other side, so 
that one longitudinal strip of the cylindrical outer 
surface is more elastic and therefore less easity 
extensible than the opposite strip Let us suppose 
the gradual accumulation of energy causing, as 
before, a gradual increase in volume of the proto¬ 
plasm , then the more easily extensible surface 
will swell, and therefore lengthen, and the filament 
will gradually bend When the quantum of energy 
is reached which suffices for formation of a new 
molecule, every old molecule will suddenly lose 
its surplus energy and return to its old molecular 
volume, the distended surface will return to its old 
dimensions and the filament will straighten, 

I have spent an appreciable part of my life watch¬ 
ing the flagella on the living collar-cells of Calcare¬ 
ous sponges—Grantia, Sycon, Leiicandra, and 
Clathrma Their movement is nearly confined to 
one plane and is asymmetrical, being almost always 
with a faster beat to one side than to the other. 
There is a pause, a stroke, and a coimterstroke 
Mr James Gray pointed out to me that if the 
counterstroke be elastic, as I supposed, it should 
always take the same time, as compared with the 
varying time of the active contraction This I 
found to be the case. At about 24 double vibra¬ 
tions to the seconch the stroke and counterstioke 
are of equal duration, at higher frequencies the 
stroke is the shorter, as in a schoolmaster's cane ; 
at low^er frequencies the stroke is the longer, as 
in a fisherman’s trout rod. The broad features 
oi‘ the phenomena are therefore consistent with 
the hypothesis that the couiiterstroke is an elastic 
lebound. 

The apparent improbabihty of a lowly-organised 
cylindrical cell, with an axial straight fiagelluni, 
having one longitudinal strip of the surface of that 
flagellum different from all the rest of that surface, 
disappears when we recognise that one longitudinal 
strip has a difierent history from all the rest of the 
surface. A collar-cell in a sponge is usually sur¬ 
rounded on all sides by six other collar-cells, of 
which one is its twin sister. Like all flagellates, 
including metazoan spermatozoa, collar-cells divide 
longitudinally. The details of this division were 
worked out very heautif ully by Miss Robertson and 
the late Prof. Minchin ; and they showed that 
the little bead at the base of the flagellum, known 
as the blepharoplast, is the first thing in the cell 
to divide, and forms two daughter blepharoplasts 
which take the part of centrbsomes and induce the 
division of the nucleus into two daughter-nuclei, 
followed by the division of the cell into two 
daughter-cells. In each of these daughter-cells 
the new blepharoplast grows a new" flagellum It 
wall be seen that the part of the blepharoplast which 
was last in contact with its sister is, as it were, 
a healed w^ound, and the strip of flagellum which 
grows from this has therefore a different parentage 
from that wiiich grow^s from the opposite surface 
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of the blepharoplast, v>hicli is an intact iiart of 

tlie parent surface. 

There is no nervous system in sponges, and no 
sign of nervous control of the flagella, either from 
the individual cell or from the community The 
direction and timing of their beat is v holly un¬ 
correlated, and though the frequeue v of two 
naiglibouring cells generally approximates to 
equality, it is not exactly the same. The fre¬ 
quency varies when the temperature and soluble 
contents of the water vary Except in certain 
cases where a wandering ovum (Grantia) or pore- 
cell (Clatlirma) is laid over a collar-cell, E have never 
seen a flagellum motionless in a cell which was not 
moribund. I believe the motion to be ceaseless, 
unconscious, and uncontrolled, a direct function 
of the chemical and physical environment 

What has this to do with the history of animals ^ 
Our ancestors were flagellates, or lower than 
flagellates, for as many generations as they have 
been anything else, for perhaps five or fifty times 
as many generations as they have been vertebrates, 
at least two hundred times as many generations as 
they have been mammals, and our ancestors were 
flagellates for at least five thousand times as many 
generations as they have been men. All those 
flagellate ancestors of ours passed their whole active 
lives in this continual rhythm of accumulating 


energy and building, a,ccumulating energy and 
building, twenty or more to the sw*ond through 
the rvhole of their short hv(\s is it Idudy that 
ve have forgotten that rhythm I Ixdieve iluit all 
through our growth, from infancy to prinug w(^ 
added our moiecules to every unit of protoplasm, 
rhythmically, as our flagellate ancestors did. 
When we have passed our prime, our units keep 
their rhythmic reconstruction ; only now, liecauso 
we are land-animals and must not grow any bigger 
for fear that our limbs should snap, the rliythm 
or the chemical change is readjusted, so as only 
each beat to add as many molecules as we use up 
between the beats. But the adjustment is not 
perfect, so that when we have done growing our 
protein units do not keep absolutely constant—- 
they lose a little each beat on the balance of gain 
and expenditure So that as wo grow older our 
muscles shrink, and our nerves shrink, and our 
cartilages shrink, and our brain shrinks, and we 
become what other people call ' sende ’ , and at 
length we die—a thing which none of our twelve 
thousand million flagellate ancestors ever did. 

Incidentally, I believe that to that same meta¬ 
bolic rhythm, inherited from the flagellates, wo 
owe our sense of time , so that our appreciation of 
dancing, poetry, and music shows that we are still 
flagellates at heart. 


Obituary. 


Mb. E W. Feegxjson. 

S CIENTIFIC circles m Austraha liave suffered a 
great loss in the death at Wahroonga, New 
South Wales, on July 18 last, of Br. Eustaces 
Ferguson. Eustace William Ferguson was born at 
Invercargill, New Zealand, in 1884, the son of the 
distinguished divine, Rev John Ferguson of St 
Stephen’s, Sydney, and when an imdergrad uate of th e 
University of Sydney showed a passion for natural 
history. He was encouraged to collect coleoptera 
by Mr. George Masters, Curator of the Macleay 
Museum, in whose room I first made his acquaint¬ 
ance. Graduating in 1908 with honours in 
medicine, he showed an unusual knowledge of that 
side of his work which dealt with zoology and 
microbiology. He joined the Linnean Society of 
New South Wales in 1909 and contributed his first 
entomological paper on the Phalidurinas, or ground 
weevils of Australia, in which group he became the 
authority; in all he published fourteen papers on 
the group, papers that w^ere distinguished by their 
lucidity and judgment. 

Joining the Department of Health of New South 
Wales as pathologist, Ferguson succeeded Prof. 
Cleland as chief microbiologist; and in logical 
sequence his later entomological work took a 
medicinary turn. He was soon keenly engaged in 
the study of mosquitoes, bitmg flies (Tabanidse), 
fleas, and ticks. Here, as m the field, he show^ed 
a remarkable power of close observation, which, 
combined with a retentive memory, enabled him to 
recognise at once any form, however minute, that 
he had once examined. As the companion of many 
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a delightful collecting trip, 1 have never mot his 
equal for keenness of sight and notices of detail in 
natural objects. 

Ferguson possessed a wide knowledge of Auslira- 
lian birds—whether on land or sea From 1915 until 
1918 ho serv'cd in the Medical Gorps of the A l.F. 
in France, Egypt, and Pak^stine, using Ins oppor¬ 
tunities to visit the Natural History Miis(nim i;(> 
study types of Australian insecds : wilder in tlio 
East he "was greatly interested in the hisioiy and 
archaeology of those lands He contributed some 
half dozen papers on the Diptera—chiefly on the 
Tabanidm and Syrphidse—to the Linnean Society of 
New South Wales, and used his influence with other 
specialists to communicate some sixteen valualilo 
papers by them to the same society between 1922 
and 1927—^papers largely founded on material 
supplied by himself. 

Ferguson was a member of the eouued of the 
Linnean Society of Now South Wales from 1921, 
and its president in 1026—-during the Novmnbor of 
which year he was attacked by his fatal ilim^ss, 
actually writing an able presidential address, A 
Review of Medical and Veterinary Entomology in 
Austraha,” on his sick-bed He was also a member 
of council and president in 1922 of the Zoological 
Society of New South Wales, his address contain¬ 
ing a strong plea for a biological survey of Australia. 
In his Department he organised '‘Tests for the 
Susceptibility to Diphtheria,” and wrote a valuable 
Report on Dengue B^evor. Ho leaves a widow and 
six children, five sons and a daughter. 

H. J. Caeteb. 
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Mr. S. R, Wilson. 

The news of the accidental death, at the early 
age of forty-five years, of Sidney Rawson Wilson 
while carrying out an experiment with nitrous 
oxide has given a painful shock to his many 
scientific and medical friends 

Wilson was the son of Arthur Cobden Jordan 
Wilson, of Penistone He had a brilhant career as 
a student at Manchester, during which he obtained 
the Junior and Senior Platt Physiological Exhibi¬ 
tions and the M.Sc (Viet.) ui physiology. Thus 
early^ he showed an interest m physiology which 
remained unabated throughout his life. He after¬ 
wards took the M B. degree, both at London and at 
Manchester, in both cases with honours, and the 
F.R C S. Edin 

Professionally, Wilson was one of the first to 
make anaesthetics his speciality, and he always 
endeavoured to combine scientific investigation 
along with its practical applications He developed 
the use of the combuied administration of oxygen 
and nitrous oxide for prolonged anaesthesia and 
introduced improvements in the method of ether 
administration The use of carbon dioxide as a 
respiratory stimulant, the importance of wLich has 
been emphasised by Yandell Henderson in America, 
was another of Wilson’s contributions to practical 
anaesthetics. This year he published a paper on 
^ ether ^ convulsions, the first scientific contribution 
to the elucidation of this new and dangerous 
phenomenon 

Although previousl}^ noted in workers in paraffin 
refineries, Wilson collected evidence so early as 
190b of the occurrence of cancer of the scrotum in 
mule s])imiers. His V'ork on this disease won the 
Tom Jones Surgical Scholarship in 1907. In 1922 
he published a joint paper with Mr. A M. Southam 
on this condition, and in 1926 the report of the 
Home Office Committee on mule spinners’ cancer 
gave him credit for this pioneer w’ork. 


On the mauguration of a new course in human 
physiology in the Manchester School, Wilson gave, 
although in the midst of many professional demands, 
unstinted help in the development of this teachmg 
and in the carrying out of both human and animal 
experiments These led him to try out fearlessly 
their results on his person. He had early this 
year inaugurated research on the problem of how 
far nitrous oxide possesses specific ansesthetic 
properties apart from its action as an oxygen 
diluent in producing anoxaemia. Indeed, it w^as 
this work that led him to undertake the experi¬ 
ments wdiich resulted in the fatal accident and 
deprived the Manchester School of an untiring and 
intrepid w^orker. 

Wilson took a deep mterest in the special senses 
and in the physiological interpretation of hypnosis. 
Recently he had mitiated work on the retinal 
sensitivity to the red end of the spectrum, in the 
course of wffiich he discovered some remarkable 
phenomena and was engaged in their elucidation 
during the early part of this year. Recognition of 
his work by American colleagues gave him great 
pleasure, and he did much to open up co-operation 
between the -workers in the tw’o countries Besides 
contributmg to the medical journals he took a large 
part in the foundation of the British Journdl of 
Ancesthesia. He leaves a widow, son, and daughter 
to mourn his loss. E. W. L. 


We regret to aimounce the following deaths: 

Dr. Bruce Fink, since 1906 professor of botany m 
Miami University, an authority on lichens, on July 10, 
aged sixtV“five years. 

JSir William ‘ Glyn-Jones, from 1919 until 1926 
secretary of the Pharmaceutical Society of Great 
Britain, on Sept 9, aged fifty-eight years. 

Prof. R, A. Lehfeldt, professor of economics in the 
University of the Witwatersrand, Johannesburg, since 
1917, and foimerly professor of physics m East London 
College and also in the South African School of Mines 
and Technology, aged fifty-nine years. 


News and Views. 


The notice of Dr. Gustave Geley’s book on Clair- 
voj’ance and Materialisation,” in Mature of July 23, 
seems to have been miderstood by some readers as 
signifying acceptance of the demonstrable existence 
of what is known as ‘ ectoplasm.’ Mr. Campbell 
Swunton expressed the general scientific attitude upon 
this subject m a letter to Mature of Aug. *27, and 
the reviewer, “ W. W. L.,” then explained that what 
were described as “facts of experience” m the notice 
are not necessarily scientific facts capable of being 
repeated and demonstrated at will. Whether state¬ 
ments about psychical manifestations related by un¬ 
critical observers, or similar evidence of ‘ ecto¬ 
plasmic ’ structures, are accejited as ‘ facts ’ at all, 
depends largely upon the tendency of the hstener or 
reader to believe or to doubt. The distmction is 
^P'^^ly drawm by Cowper in his poem “ Conversation ” 
m the words : 

Can this be true ? ” an arch observer cries: 

Yes ” (rather moved), ‘‘ I saw it with these eyes.” 

Sir! I believe it on that ground alone; 

I could not had I seen it with mine own.” 
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Assertions as to the real nature and physical pro¬ 
perties of ‘ ectoplasm ’ are received by most natural 
philosophers in the sceptical frame of mind exju’essed 
m these lines. So much attention has, however, been 
given to the subject in recent years that we in-vited 
Dr. Fomnier d’Albe, who translated Schrenck- 
Motzing’s “Phenomena of Materiahsation” (see 
Mature, Mov. 18, 1920, p. 367), to contribute an 
article upon the actual evidence for the existence of 
what has been alleged to be an incipient type of 
matter; and his contribution appears elsewhere in 
this issue. It will be seen from this article that Dr. 
d’Albe regards all the alleged phenomena of ecto¬ 
plasm as spurious. This conclusion of a physicist 
who has devoted many years to psychical research 
and spiritualism must carry more weight m a court 
of natural science than that of many witnesses not 
possessmg his experience in careful observation and 
cautious conclusion. 

In Heft 4, Bd. II. (1927) of the Zeitsclinfi fur 
kritischen OkkulUsmus^ Dr. d’Albe has supplemented 
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Iiis unfavourable report of the alleged mediumistic 
phenomena oecmimg with the Irish Goligher Circle 
which he published in 1922 (see Natube, Feb 3, 1923, 
p 139) In the present note he comments on the 
inadmissible character of Dr. Crawford’s interpreta¬ 
tion of certain of the photographs obtained by the 
latter. In one case the supposed ‘ teleplastic ’ 
structure, which Dr. d’Albe suggests was probably 
made of chiffon, is shown m the act of partially levitat¬ 
ing a small table Crawford supposed that this 
structure emerging from the medium was pushing 
the table away fi*om her ; whereas Dr. d’Albe shows 
that the table’s centre of gravitj^ is such that the top 
of the three-cornered piece of chiffon is merely 
attached to the lower poition of the table top, and is 
preventing the table from toppling over instead of 
supporting it. 

The weather during August in Great Britain and 
Ireland was noteworthy on account of the excessive 
rainfall m all districts excepting northern Scotland, 
especially in the Orkneys and Shetlands, where 
Lerwick had less than half the normal total for 
August. There were two fine periods—one near the 
beginning of the month and the other at the end. 
Rain, however, occurred on most days, and thunder¬ 
storms were numerous and widespread. At many 
places ram fell on more than 20 days ; London had 
7 days free from rain and Dublin only 4. Exceptional 
rainfalls were recorded m many districts, particularly 
from Aug. 5 to Aug. 12, 3-47 in. being recorded at 
Glen Lyon (Invermearan) on Aug 5, and 2 21 in. at 
Marchmont on Aug. 8. In Perthshire and tho 
Lothians the rainstorms were of unusual intensity 
on Aug. 8 and 9. In Edinburgh the month was the 
■wettest August sine© 1770, with the exception perhaps 
of the years 1829 and 1877 In parts of northern 
and north-western England and Wales, monthly 
rainfall totals exceeded more than twice tho normal. 
Harrogate with 7*5 in., and Ilkley with 8 2 m., had 
nearly three times the normal. The week ending 
Aug. 20 was the wettest in most districts, and the total 
general rainfall m the Midland counties of England 
was nearly four times the normal during this period. 
In some parts of Northern Ireland there was a 
deficiency of rainfall, but at Mallarany 2-14 m. fell 
on Aug. 6 and 2 73 on Aug. 14. Expressed as a 
percentage of the normal August rainfall for the 
period 1881-1915, the monthly total this year for 
England and Wales was 155 per cent., while that for 
the year 1917 was 210 per cent,, and for 1912, 
216 per cent. It will be seen, therefore, that in the 
years 1912 and 1917 August was even wetter than 
it was this year. 

England, or that part of it lying to the south of 
a line joining the Bristol Channel to the Wash, 
experienced a period of recurring rams from Sept. IS¬ 
IS. The rains were caused by two depressions, one 
moving south-eastwards from Ireland on Sept. 13 and 
the other eastwards up the English Channel a day 
later. The largest daily total of rain occurred 
between the mornings of Sept. 14 and 15. During 
this period Brighton had 2*52 in.; Southsea, 2*41 m.; 
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Norwich, 2 26 m ; Wmehostcr, 2 21 lu , South¬ 
ampton, 2 01 m ; Littloham})ton, 1 97 m. , Marl¬ 
borough, 1 90 in ; Bognor, 1 89 in , Yaimouth? 
1 82 in ; Leafiold and Soutii Farii])orougii, 1*73 in. ; 
Ventnor, 1 69 m ; Hellmgly, 1 66 m , ITortlung 
and Bath, 1 65 in. ; Bournemouth and Weymouth, 

1 61 in. In the area considered, with the exception 
of a small narrow strip near the south-east coast, 
the day totals were well above an inch m most 
places The intensity of the rainfall duiing tho 
three ram days, Sept. 13, 14, 15, becomes more 
apparent when the totals for the three clays are taken 
(the normal for the whole month of So[itombor for 
the period 1881-1915 is given m brackets after each 
station mentioned); Norwich, 3 84 in (2 14 in ) , 
Yarmouth, 3 73 m (1-96 m.) , Marlborough, 3 15 m 
(2*10 in ); Brighton, 3 08 in. (2*05 in.) ; Soiithsoa, 

2 65 m. (2 17 in.), Bognor, 2 60 in. (2 07 m.); 
Lowestoft, 2 55 in. (1 96 m ). Many other places had 
1 5 in.-2-5 m during the period. 

The recent fatal accident at Newport, where a boy 
was killed when trying to listen to the broadcasting, 
has created a certain amomit of uneasiness among 
users of radio apparatus. The cause of tho accident, 
however, as shown at the inquest, is fairly olivious. 
An old piece of badly worn flexible cord was in use 
for connecting a table lamp to a lampholder liy moans 
of an adaptor. Tho flexible cord was wound I’oiuid 
the Imobs of two of the bedposts, and botii tlio bed¬ 
stead and the metal of tho portable lam[i wore 
'alive.’ A bad shock, therefore, would lie obtauuMl 
by touching the inotal of tho bodstoad and anylhing 
connected with the earth, lor example, a damp w^all, 
a metal beam, or a gas fitting. Tho boy had put 
one of tho wires connected with his cryslal radio 
sot into his mouth under tho improssion that this 
would make him hoar bettiu* This win* was, a,s 
usual, connected with tho i^arth , <‘ons(Hpaaitly, if 
he touched either tho metal bedstead or tlic lamp 
he would receive a tremendous shock, whu*h would 
almost certainly be fatal. Apparently the cloctricj 
lighting had been installed in an unsatisfactory way, 
but this had little to do with the accident, which 
was due to the defective flexible cord Tho accident 
has very little connexion with broadcasting re(*oiviug 
sets. It proves, however, tho necessity of (‘an* being 
exercised when a receiving set is coniu^.ct ed witli thci 
lighting mains. To got a shock it is n(X‘(vssaiy for 
the lighting circuit to he defoctavely installed and for 
the individual to be making good eont.iict with tlio 
'earth, standing, for exam])lo, with damp boots on a 
damp floor. Flexible cord for a reacling lam]) is 
often in contact with a metal bedstead. If tho 
cord be defective tho metal may become alive and 
serious shocks will be obtained if any one touches 
it and anything connected with earth; the loss tho 
resistance to earth the greater the shock, Buch 
a state of aflairs should always bo I'onw^diod at 
once. 

Dsing an antenna only 25 feet long which omitted 
waves having a frequency of 9140 kilocyck^s (32-8 
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metres), an experimental radio station m America has 
been heard all over the world. It has been picked up 
and rebroadcast in Austialia. These high frequency 
■waves have the peculiarity that they seem to skip 
over long distances and then for greater distances 
become clearly audible again. We learn from a 
Daily News Bulletin issued by Science Service, of 
Washington, that the engineers of the General 
Electric Co at Schenectady, when experimenting with 
waves having a frequency of 60,000 kilocycles (5 
metres), have discovered new and interesting pheno¬ 
mena The preliminary tests made showed that these 
signals produced a shadow effect very similar to that 
produced by light. A small hill, for example, pre¬ 
vented reception in the valley beyond, although the 
transmitting set was fifty feet above the level of the 
ground. Using a power of only 60 watts, which is the 
power taken by an ordmary electric lamp, it was 
possible to pick up the signals 32 miles a-way. All 
the tests were made m the day time, but further tests 
with higher powers at night time are being earned 
out. A receiving set for these waves is being placed 
on the top of the Woolworth Building in Xew York 
City, which is 135 miles away. This buildmg was 
selected because there is an uninterrupted line of 
‘ vision ’ between it and the Schenectady sending set 
The region of the spectrum between these rays and 
the invisible heat and infra red rays has still to be 
explored. 

The success of broadcasting has led mairy to 
speculate on the possibilities of other apphcations of 
Hertzian waves Broadcasting appears to be the 
culmination of the development of the non-directional 
property of these waves- Developing the possibilities 
of directional transmission is attracting a great deal 
of attention at the present time. Dr. Dellinger, in an 
address printed in the Journal of the Franklin Institute 
for August of this year, makes some interesting sug¬ 
gestions. A fair amomit of success has been attained 
m concentrating a beam of radio waves in one direction. 
With short -waves, beams have been transmitted 
thousands of miles. These waves exhibit the pheno¬ 
menon known as ‘ skip-distance,’ that is, beyond a 
short distance round the transmitting station, there 
may be a zone of several hundred miles where the 
signal cannot be received. Beyond this there is a 
zone of a definite width where the signals can be 
heard cpiite clearly. If it were possible, therefore, 
to confine such waves sharply along a given line from 
the transmittmg station, there would only be a 
limited area on which the signals from the transmitting 
station could be received. By controlling the fre¬ 
quency and the direction it would thus be possible 
theoretically to communicate exclusively with one 
definite locality on the earth’s surface. At present 
this is impossible, as the beam is not sufficiently con¬ 
centrated. Dr. Dellinger thinks that the idea of 
transmitting substantial amounts of power by radio 
is quite Utopian. Engineers doubtless could build 
a radio station which could transmit enough power to 
light and heat a house several miles away^ but the 
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commercial efficiency would be hopelessly low. 
Directive radio has proved of great value in avia¬ 
tion and m navigation. It appears to have a great 
future for these purposes. It has not been very 
successful so far for individual communication, and 
it probably will never be successful for power trans¬ 
mission 

At the annual conference of the National Veterinary 
Medical Association, held at Torquay last week, 
tuberculosis was the subject of an important discussion. 
Major B. de Vine, of the Birmmgham Veterinary 
Department, pointed out that large stuns are being 
expended annually upon sanatoria, hospitals, and 
clinics for the treatment of human tuberculosis. 
These costly measures might soon become im- 
necessary if legislation provided powders to deal with 
the disease in cattle during its early stages. Prof. 
Hobday, Principal of the Royal Veterinary College, 
said that although human pulmonary tuberculosis is 
becoming less and less prevalent, much abdominal 
tuberculosis, particularly in children, remains, and is 
always derived from tuberculous infected milk If, 
therefore, cattle could be freed from the disease, 
the lives of 10,000 children who die yearly of the 
infection might be saved. He alluded to the work 
of Calmette and Guerin in France, who have x^repared 
an attenuated living culture of the tubercle bacillus 
as a preventive vaccine against the disease, which 
has been used exx^enmentally on calves with wondeiful 
success, and to the work of Dr. Nathan Raw in Great 
Britain, who is carrying out a sunilar method with 
a dead vaccine. If these measures were ec^ually 
successful when aiiphed to man, human tuberculosis 
might well become a thing of the past. Both Prof. 
Hobday and Prof. Wooldridge emx^hasised the 
importance of medical men and vetermary surgeons 
working in collaboration for the general good. 

The third amiual Norman Lockyer lectiue of tlie 
British Science Guild wall be given by the Very Rev. 
Dean Inge on Monday afternoon, Nov. 21, m the 
Goldsmiths’ Hall, London. 

The seventy-second aimual exhibition of the Royal 
Photographic Society of Great Britain w^as opened 
on Sept. 12, at 35 Russell Square, W.C.l, and will 
continue oj^en until Oct. 8. Admission is free. The 
exhibition includes this year, in addition to more 
than one thousand selected photographs of various 
subjects, many of them of great beauty and interest, 
a number of pieces of historic and modern scientific 
apparatus and photographic accessories. Different 
sections of the exhibition are devoted to natura^ 
history, photomicrography, radiography, astronomicax 
and aerial photography, and technical apiDlieations, 
includmg meteorological, geological, and metallurgical 
photography and useful photographic devices. A 
special number of the Photographic Journal (price 
l 5 . 9d , post free) contains authoritative articles on 
different sections of the exhibition and many repro¬ 
ductions of pictures, includmg twenty from the 
natural history section. 



456 


NATURE 


[September 24, 1927 


x4pplioatioks are invited for the following appoint¬ 
ments, on or before the dates mentioned •—A demon¬ 
strator m mathematics m the Royal College of Science 
—The Secretary, Imperial College of Science and 
Technology, South Kensington, S.W.7 (Sept. 27). An 
open research fellowship in the department of Coal 
Gas and Fuel Industries of Leeds L^mversity—^The 
Clerk to the Senate, The L^niversity, Leeds (Sept. 30). 
A lecturer in dental anatomy (including comparative 
anatomy), ph^’siolog^y and histology" at the Dental 
School, Cano—The Director of the Dental School, 


Cairo (Sept. 30). A second demonstrator (medically 
cpialified) for the department of physiology—-The 
School Secretary, Middlesex Hospital Medical School, 
Mortimer Street, W.l (Oct. 8). An assistant master to 
teach biology—The Secretary, City of London Sdiool, 
Victoria Embanlnnent, E.C 4 (Oct 10). A biologist at 
the Dove Marine Laboratory, Ciillercoats—The Regis- 
trar, Armstrong College, Kewcastle-upon-Tyno (Oct. 
13), A district lecturer in agriculture and an assistant 
lecturer in dairy husbandry in the University of Leeds 
—^The Registrar, The University, Leeds (Oct. 15). 


Our Astronomical Column. 


Recent Sunspots. —The large sunspot, to which 
attention was directed in Nature of x4ug. 27, p. 311, 
was seen again as it crossed the disc on Sept. 3-16. 
x41tliough accompanied by a considerable area of 
bright faculse, the spot itself had diminished to about 
one-fifth of the area it presented during its first 
aiDpearance. It may be noted that the magnetograph 
traces were somewhat disturbed between Sept 7 and 
15, more particularly on Sept. 9 and 10. On Sept. 10, 
at 21-|- hr,, a wave was recorded by the horizontal 
force magnetograph at Abinger, Surrey, which repre¬ 
sented a change in H.F. of 250 y within 20 minutes. 
The sunspot alieady referred to was on the central 
meridian on Sept 10 1, 

In brief intervals of sunshine on Sept. 14, a naked- 
eye gi'oup was detected near the central meridian. A 
telescopic view showed a large stream (two largo spots 
with smaller companions between them) which had 
grown from a few tiny spots photographed near the 
sun’s east limb on Sept. 9, North of this groiij), 
another of about half the size was also developing on 
Sept. 14 and was still increasing when observed again 
on Sept, 17. These two groups may be looked for at 
their I’eturn to the smi’s east limb on Oct. 4 at position 
angles 135° and 127° respectively from the north 
point of the image. The larger of these two gi’oui^s is 
added to the list of naked-eye spots as follows . 

Ko. Date on Disc. Latitude. 

9 Sept 9-20 Septh4 3 19" S, 1/800 of 

hemisphere. 

The Dayeight Fieeball of Sept. 7.—^Mr. W. F. 
Denning ■writes; “'This object appears to have 
attracted a great number of spectators. Some 
excellent descriptions have been received of its path, 
direction, and aspect. Observers agree in stating 
that it pursued a long, horizontal flight from east to 
west, and that it exhibited a bright bluish-green 
colour. Reports have come from the south of 
England, France, and Je^se5^ The following results 
have been obtamed from a comparison of the observa¬ 
tional data : 


Mean height .... 53 miles. 

Length of path . . . 295 „ 

Velocity per second . . . 25 „ 

Radiant point .... 347° 4-1° 

Appeared over Alen^on, France. 

Disappeared over Ushant I, west of Brest. 


The radiant pomt was rising on the eastern horizon 
and the meteor traversed its extensive course with 
little change in its height except perhaps near the end 
of its trajectory, when it apparently exhibited an 
mclmation earthwards.” 


A Spectroscopic Determination of the Aberra¬ 
tion Constant,—^I n a paper on this subject in Mon, 
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Not. JR.A S. for May last, Dr. H Sponcor Jonos recalls 
that Sir David GiU’s first thought when Mr. Frank 
McClean ottered the Victoria telescope to tlio (Vipe 
Observatory was that it would give a determination 
of the solar parallax by the annual changes in tlie 
radial velocities of the stars. Such a dotorminaiion 
was completed in 1908 and gave 8'''*800rb O''*006 for 
the pai’aliax. A new deterrauiation has boon made 
from subsequent plates taken between 1908 and 1926. 
Slightly different values are obtained according to 
the manner of treating stars with variable radial 
velocity, but the extreme range is only 0"‘003. The 
adopted result is 8" 800 dr 0" 004 using tlio same 
terrestrial radius and velocity of light as in 1908, but 
on substituting Rayford’s sjiheroid and Micholson’s 
new value of the velocity of liglit, it becomes 
8"’803. The corresponding value of the (jonstaut 
of aberration is 20" 475±0"-010. Tho agroomont of 
the two mdopondont dotoimmations is viuy satis¬ 
factory. 

Meteor Crater, iVaizoNA —This romarkabU^ for¬ 
mation, recalling a lunar ei*ator, was formiuiy known 
as Cooii Butte, and lively discussion took phico on its 
origin ; tho mcteontie origin was disputnd by many 
oxjierts, including tho late Sir iVrchibald Goiku\ 
Evidence in its favour has, howovor, accumulated, and 
it is now so widely acceptotl m America that tho name 
has been altered to Motoor Crater Ilio Hclenttjie 
American for beptombor contains an mtorestmg article 
on it by D Moreau Barringer, junr Some of his 
principal conclusions are as follows ; tho amount of 
rock crushed and displaced was 350,000,000 tons It 
IS estimated that this would give a mass of 10,000,000 
tons to the falling meteor , if m ono piece, this would 
mean a diameter of 400 feet, but reasons aro given for 
believing it to have come as a swarm of smalloi* masses. 
It was at first assumed that tho fall was vertical, since 
the crater is round; it is now thought to have boon 
oblique, and in fact a drill hole on one side of tlie 
crater revealed numerous meteoric masses ; tins 
search is being continued. The date of the fall is put 
between 700 and 5000 years ago. A tree growing on 
the nm of the crater, with some 700 rings, gave tho 
lower limit; the other was fixed by the amount of 
erosion. The meteors must have been much more 
concentrated than m the ordinary meteor shower ; 
we may conjecture that it was the actual head of a 
comet that struck the earth. The small stellar 
nucleus of Pons Wmnecke’s comet, seen at its recent 
approach, suggested considerable concentration, 
though not so much ns m this case. 

Meteor Crater has done a good deal to revive tlie 
meteontic theory of the lunar craters ; i/hoir rosom- 
blance is so close that a similar origin in each case is 
strongly suggested. 
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Research Items. 


The Life-Histoby of the Nobth Sea Plaice.— 
The Ministry of Agriculture and Fisheries has recently 
issued F^sher^es Notice, No. 12, which sets out in 
non-technical language our present loiowledge con¬ 
cerning the life-history of the plaice m the North Sea, 
and of the effect of fisliing upon the stock of plaice. 
Witliin the compass of an eight-page pamphlet, the 
author has succeeded in presenting an admirable 
summary, not only of the knoYui facts, but also of 
the methods by which the facts have been established. 
Section 4 deals with the all-important question of 
the extent to winch man takes toll of the quantities 
of plaice in the North Sea. The results of marking 
experiments have shown that out of 1000 living plaice 
marked and released, 250-300 are recaptm*ed inside 
a year from the time of marking It has been esti¬ 
mated, on the basis of all the English marking experi¬ 
ments carried out before the War, that if we start 
with 1000 male plaice and 1000 female plaice, about 
6-71 inches long and 2-3 years old, their numbers will 
decrease in succeeding years as follows : 

At the end of the first yeai, 788 males and 844 females. 


JS 

„ second „ 

444 „ 

„ 573 

?> 

JJ 

„ third „ 

236 „ 

„ 329 



„ fourth „ 

125 „ 

„ 189 

fi 


Thus, at the end of fom years, only about one plaice 
in seven is left The careful study of market statis¬ 
tics of commercial landmgs of plaice in the years 
before and after the War provides an object-lesson 
on a big scale of how fislring affects the stock of fish. 

If too many fish are left on the ground owing to there 
not being enough fishing, the ground gets crowded 
and the fish do not grow so fast.—tins actually hap¬ 
pened during the War. So, too, when a new ground is 
fished for the first time, the fish caught are generally 
large and thin and old ; but as tins old accumulated 
stock is reduced by fishing, the survivors begm to 
tlorive and grow faster, so that fishing improves the 
growdh-rate of the individual fish. But if the fishery 
is continued on too big a scale, the fish, fast-growing 
though they may be, do not grow up in sufficient 
numbers, with the result that the medium and large 
fish becomes very scarce. 

Fbeshwateb Eels m the Pacific Abea. —^In order 
to complete his well-known work on the distribution 
and biology of the freshwater eels. Dr. Jobs. Schmidt 
last year undertook a voyage to the Pacific to study 
the tropical species in their native habitat. In an 
article entitled “ Les Anguilles de Tahiti ’’ {La Nature, 
No. 2765, July 15) he gives a resume of his investiga¬ 
tions, and the new methods he has employed in the 
identification of species, illustrated by excellent 
diagrams and photographs. Tahiti was chosen as a 
centre largely because Darwin’s account of the island 
in his ‘‘ Journal of a Naturalist during a Voyage 
round the World m H.M.S. Beagle'^ showed its 
suitability for the purpose, and also because the three 
species of eels which occur there m great abimdance 
are widely distributed in the tropical Pacific. The 
species are found in very different conditions, their 
colour harmonising with their surroundings. Anguilla 
obscura, dark and unsjDotted, lives m the mud and 
stagnant waters of shallow j^onds ; the spotted A. 
megastoma and A, mauritiana, both of which attain a 
great size, are found on the pebble and gravel beds 
of the rivers, the first in the rapid streams of the 
mountain districts and the other in the rivers nearer the 
sea Dr. Schmidt refers to the numerous native 
legends connected with the eel, and especially to 
the story of a giant race of eared eels peculiar to Lake 
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Vaihiria, to which his attention was first directed by 
Sir John Minray. This legend has proved easy of 
explanation. The so-called ‘ ears ’ have nothmg to 
do with the auditory organs, bur are simply the two 
pectoral fins just behind the head, one on each side, 
small and not easily seen in the yomig animal, but 
deeply coloured and very noticeable in the adult. 
The two specimens collected m Lake Yaihina by the 
Challenger Expedition, and now m the British Museum, 
were examined, and proved to be nothing more than 
very large examples of A. megastoyna and A mauritiana. 
With regard to the migrations of the Pacific eels, Dr. 
Schimdt states that it is not possible to determine 
their breeding-places with any exactitude unless a 
research vessel equipped for the purpose is em¬ 
ployed. He was able, however, to make a senes of 
observations on one of the species, A. mauritiana, from 
which he concludes that this species at least differs 
very greatly from the European eel in its bieedmg 
habits, and that it forms two distinct races, each with 
a different centre of reproduction. 

' Damage by Marine Crustaceans. — ^A fresh 
example of serious damage done to submarine 
timbers by crustaceans has been described by Dr, 
James Ritclue {Scottish Naturalist, 1927, p. 37). 
Dock-gates of yellow pme and gi*eenheart were 
placed in Metlnl Docks, on the Firth ot Forth, m 
1897, and by the autumn of 1925 they had become 
so dilapidated that they were removed and replaced 
by dock-gates of steel. The damage was entirely 
due to the boring of Lirnnona hgnorum and Chelura 
terebrans, small isopocl and amphipod crustaceans. 
Of these, Chelura was,the most iimnerous and most 
serious pest, and in typical portions of the damaged 
timbers it had caused the removal of as much as 
13 inches of wood, the rate of damage averaging more 
than one-third of an inch a year. Chelm^a has not 
hitherto been found in the Forth estuary, although 
in association with Lininoria it has a world-wide 
distribution, and the suggestion is made that its 
presence at Methil may be due to a relatively recent 
importation in timber from another port, and that 
there is a possibility of a colonisation of the Firth 
of Forth from the Methil centre by this destructive 
pest. 

Northern Ctenophoba. —^Dr. Thilo Krmnbach, in 
describing the Ctenophora of the North Sea and 
Baltic (“Die Tierwelt der Nord- und Ostsee,” Lieferung 
7, Tail 3, f 1. Leipzig : Academische Yerlagsgesell- 
schaft m.b.H., 1927), gives a very able account of the 
group, emjihasising the general biology although in 
no wise neglecting the morphology- Ctenophores have 
now a peculiar significance as they are known to be 
such carnivorous feeders that they must be regarded 
as serious enemies to young fishes, both directly by 
eating them and mdirectly by swallowing in "huge 
quantities the food which the fishes themselves might 
have eaten. They are thus not only interesting in 
themselves, but also must be taken mto account by 
all fisheries workers. Bero© alone may be regarded 
as a friend as it devours other ctenophores. The 
author only allows three species in the area covered :— 
Pleurobrachia pileus, BoUnopsis infundibulum, and 
Beroe cucumis, all well known; occasional so-called 
closely related species recorded by other zoologists 
being included in these. As visitors he records 
Mertensia ovimi from the Arctic regions and Oestum 
veneris from the warmer seas. This arrangement is 
satisfactory and simple, for it seems right to bring 
together such evidently closely related forms which,. 
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for example, are described as separate species from 
the Mediterranean and the present area. Bolinopsis 
infundibulum and B. hydatina are thus regarded as 
synonymous, an arrangement with which we heartily 
agiee, as the chief difference is in the windings of the 
lobe canals, which certainly in the British form can 
vary to a large extent accordmg to age 

Mabine Plankton in Relation to Physical and 
Chemical Factobs. —^Miss S M. Mai shall and Mr. 
A. P, Orr, working from the Marine Station, Millport, 
have made a careful and elaborate study of plankton 
production in the Clyde area, and particularly in Loch 
Striven, which was visited weekly for the greater part 
of 1926. The results are given in Jour, Marine Biol, 
Assoc,, 14, 4, May 1927, pp. 837-868 Simultaneous 
observations were made on the quantity and character 
of the plankton, dissolved oxygen saturation, phos¬ 
phates, salinity, pH, nitrates, and nitrites , meteoro¬ 
logical conditions were also taken into account. A 
close relation was found to exist, at least tor the 
siiiface layers, between the cpiantity of diatoms and 
the changes m pH, dissolved oxygen and phosphates. 
The usual spring maximum of diatoms occurs, but 
there are others later m the year, more numerous than 
in the open sea, due apparently to the more frequent 
mixing of the water in the Loch. The conditions 
leading up to the spring maximum are discussed, and 
the conclusion reached that neither amount of sunlight 
nor rise of temperature is the decisive factor. The 
paper contains much valuable data, and is well 
illustrated by some twenty graphs ; it is important 
particularly in relation to the work of Atkins in 
England and Gran m Norway. 

Test bob Incipient Putrefaction of Meat.— 
Fresh meat is such an important article of diet that 
some rai^id test that would indicate whether butcher’s 
meat is strictly fresh or otherwise is very desirable, 
and many investigations have been made m order to 
de\nse oxie. Mr. Ralph H. Weaver has recently pub¬ 
lished the results of investigations into this question 
(Tecluucal Bull., No 79, Agricultural Exjieriment 
Station, Michigan State College) Fresh Hamburger 
steak was emiDloyed, and Mr. Weaver finds that neither 
the number nor "the characters of the micro-organisms 
present prove a sure guide. Finally, a test was de¬ 
vised which has given promising results. One gram 
of the meat is placed in a test-tube with 10 c.c. of a 
standard meat broth. A strip of lead acetate pai^er 
is suspended in the tube, which is then incubated in a 
partial vacuum at 37° C. and the time of appearance 
of blackening of the acetate paper, indicating the 
presence of hydrogen sulphide, is noted. Good meat 
gave a positive result in 7-10 hours, stale meat in 2-5 
hours. 

Cretaceous Mollusca from Japan. —^A narrow 
belt of Cretaceous beds, known as the Sanchu Graben, 
occurs faulted down between Palaezoic rocks m the 
mam island of Japan to the north-west of Tokyo. 
These beds, representing several stages of the Lower 
Cretaceous, have been subdivided into five groups, and 
a recent paper by H, Yabe, T, Nagao, and S. Shimizu 
deals with the fossil Mollusca of the upper three 
{Science Mepts., TdhoJcu Imp, Univ., Sendai, Ser. 2, 
voL 9, No. 2). Eleven species of Ammonites, six of 
Gastropoda, and twenty-eight species with two 
varieties of Pelecypoda are described, a large number 
as newy and well illustrated. 

The Geology of St. Heiena. —The full rej^ort of 
Prof. R. A. Daly’s recent investigation of St. Helena 
has now been published in the Proc. Amer, Acad. Arts 
and Sci,, vol. 62 (2), 1927, and is a geological document 
of great importance and interest, adding as it does to 
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our still meagre knowledge ol the deep-sea islands. 
The emerged part of the island is a cc)in})osite volcanic 
structure made up of two domes, each of winch has 
been built up by lavas from a network of fissures The 
larger dome has been punctured by a dozen })i|)os of 
phonolite and alkali-trachyte. Basalt is otherwise 
by far the commonest rock Unlike Ascension, St. 
Helena provides no evidence of a continental type of 
foundation. From the point of view of isostasy the 
island is remarkable, for despite the fact that it 
appears to be largely uncompensated and therefore 
represents a heavy load carried by the earth’s crust, 
it shows no sign of having subsided during a period of 
the order of a million years. Stability in recent times 
IS proved by the presence of the five-metro wave-cut 
bench which here, and in many other parts of the 
world, indicates a eustatic fall of sca-lovel that prob¬ 
ably took ])lace some three thousand years ago. No 
new facts bearing on the age of the island have been 
discovered, but the geological history is m accordance 
with Wallace’s deduction from the fauna and flora 
that the island dates back to at least the Miocene. 

The Origin of Anorthosite. —A noteworthy con¬ 
tribution to the evidence bearing on the still unsolved 
problem of the origin of anorthosites is made by J. B. 
Mawdsley m his rejiort on the St. Urbain area of 
Quebec {Mem. Geol Survey Canada, 152, 1927). The 
mass described has a smoothly ovoid form against a 
series of granites and diorxtes The latter overlie the 
anorthosite complex and in places hold blocks of basic 
anorthosite. Within the anorthosite body itself more 
albitic phases cut and enclose blocks of an earlier and 
more anorthitic phase. All the rocks contain frag¬ 
ments of large andesine crystals, suggesting that the 
granite-dionte series and the anorthosites are closely 
1‘elated. Foliation m both series, in a narrow zone 
following the mam contact, further snggostis relative 
movement between them while each was still in a 
condition in whicli flowage was possible, Mr. Mawds- 
ley suggests that this puzzling association implies 
that at least the later and6smo-anorthosit,o advanced 
into its present {losition as a liquid This eonehision 
is at vaiiance with the well-known hypothesis due to 
Bowen, according to wliudi anorthosites have boon 
formed in situ by the collection of felspar (crystals 
from a gabbroid magma, and not fiorn a magma of 
their own composition. If sound in firinciplo, as it 
appears to be, Bowen’s views must be modified to 
allow for subsequent flowage of the crystal aggregate 
on a scale, and with an ease of movement, not pre¬ 
viously thought to be necessaiy. 

The Evaporation of Water. —Volume 4 of the 
Japanese Journal of Astronomy and Geophysics con¬ 
tains a contribution on this subject by Mr. T. Hirata 
of the Forestry Experimental Station. His evapori- 
meter was a polished copper pot 20 cm. in diameter 
and 10 cm. deep filled with water to a depth of 2 cm. 
and placed on a sodded mound 20 cm. high. The 
height of the water was observed each day at 10 a.m. 
(This appears to be the usual instrument of the 
Japanese meteorological service.) The observations 
are consistent with th£^ relation:—depth of water 
evaporated -a{V ~ 'r)V W where a is a constant, V the 
saturation vapour pressure at the temperature of the 
surface water, v the actual vapour pressure in the air 
above, and W is the velocity of the wind ovei* the 
surface. The value of a depends on the amount of 
simshme and the heat conducted to the pot by its 
surroundings. It is reduced by an increase in the 
size of the pot. The effect of sunshine diminishes 
with altitude of the surface above sea-level up to 
700 metres and then becomes nearly mdejioncient of 
altitude. 
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Lightin(I in Factokibs. —In the Journal of the 
Natiofial Institute of Industrial Psychology (voL 3, 
No. 7) IS an article on lighting in the factoiy by Mr. 
A M. Hudson He maintains that although improve¬ 
ments 111 lighting have been made in recent years, 
yet many factories still fail to make the best use of 
daylight, and that artificial lightmg is generally 
below the standards that modern research has shown 
to be jiliysiologically desirable. He discusses the 
effect of dirty windows—unfortunately far too 
eommon—the relation of under illumination and eye¬ 
strain, the effects of inadequate artificial light m 
reducing output and increasing strain. He pomts 
out the importance of a study of glare, concermng 
which there is much work to be done. He pleads 
for a much greatei use of photometers in factories, 
paiticulaiiv m fine-process and inspection depart¬ 
ments The subject is one of extreme importance, 
and it seems clear that while there is room for much 
more scientific work on the problems of lighting, there 
is also room for a wider application of what is already 
known 

Active Nitbogen. —The August nmnber of the 
Physical Review contains several papers on active 
nitrogen. In one, P. A. Constantmides has described 
experiments performed by him under the direction 
of Prof. Dempster, from which he concludes that it 
IS not ionised, and suggests that its essential con¬ 
stituent is an excited diatomic nitrogen molecule, 
with an energy of activation ecj[uivalent to about ten 
volts. In a second communication, E. O. Hulburt 
and W H Crew state, inter aha, that active nitrogen 
can be foimed under conditions in which it is unhkely 
that there is any considerable dissociation into atoms, 
whilst in two further papers, Prof. Mulliken and some 
collaborators have given a detailed analysis of the 
p bands of nitric oxide. These were produced in 
the nitrogen afterglow, and photographed in the 
second order of a 21-ft. Bowlancl concave grating. 
The mass of information which they have obtamecl is 
important both for the light which it throws on the 
structure of nitric oxide, and also for the test which 
it affords of theoretical px'edictions about the nature 
and probability of the various quantum transitions 
which occur in diatomic molecules. 

Chromium - Plating. — The ChemiJcer - Zeitung of 
Aug. 10 contains an accoimt of recent developments 
in the art of chromimn-plating, which has hitherto 
been attended with serious difficulties. Not only has 
it been possible, by the use of suitable electrolytes, to 
reduce both the quantity and the density of the 
current to reasonable dimensions, but also the dis¬ 
turbing effect of the hydrogen evolved at the cathode 
has been recently eliminated, without the application 
of heat, by a new process jDatented by Dr. von Bosse. 
It has been ascertained that the amoimt of hydrogen 
occluded by the chroimimi increases very consider¬ 
ably with increasing current-density and freciuently 
cracking and scaling of the deposit takes place. The 
chromium-hydrogen alloy thus produced can, how¬ 
ever, be broken down by the application of a high- 
tension alternating current m a highly evacuated 
chamber, when light is eimtted and m the course of a 
few minutes the hydrogen is completely elimmated as 
gas The end of the process can be recognised by 
observing the change which takes place m the char¬ 
acter of the light emitted. The necessary apparatus 
is supplied by the firm Langbein-Pfanhauser of 
Leipzig and Vienna. 

Adsorption on Charcoal. —Interesting experi¬ 
ments on the adsorption of acids from solution by 
ash-free charcoal are described by E. J. Miller and S, 
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L. Bandemer in the July number of the Journal of the 
American Chemical Society. The results show that 
acids adsorbed on charcoal are incapable of inverting 
sucrose in solution. It is suggested that the ad¬ 
sorbed acids are in an undissociated state, that (con¬ 
trary to existing ideas) the adsorption of acids does 
not imply a high concentration of hydrogen ions 
around the adsorbent, and that some theories of ad- 
soiption and catalysis are seriously afiected by the 
results. 

The Atomic Weight of Scandium.—^N. H. Smith 
describes experiments in the July number of the 
Journal of the American Chemical Society on the 
atomic weight of scandium. Anhydrous scandium 
chloride (ScClg) was prepared by the action of pure 
carbon tetrachloride on the oxide at 750°-800°. The 
material used was pure, and the corrections necessary 
in Homgschmid’s previous determinations, made 
m 1919 with scandium bromide contaminated with 
small quantities of scandium oxide formed by the 
action of the bromide on cpiartz apparatus, were 
avoided. A solution of the chloride was ahnost 
exactly precipitated with silver nitrate solution from 
a weighed amount of pure silver, and the slight excess 
of halogen or silver determined by the nephelometer. 
The atomic weights of chlorine and silver were 
assumed as 35 457 and 107 880, and the average of 
nine analyses gav^e Sc = 45 160, in fair agreement with 
Homgschmid’s value 45 099 (earlier values ranged 
from 43 90 to 45 23). The origin of the materia^ 
used by Smith is not stated. 

The Constitution of the Proteins —The be¬ 
haviour of protoplasm seems very closely bound up 
with the physical and chemical properties of the 
proteins, of which protoplasm is largely composed ; 
and some elucidation of the chemicar structure of 
the protein molecule will go far towards clearing up 
some of the problems underlying the metabolic 
activities of living cells The mechanism of heredity 
dependmg, so far as we can judge, on the specificity 
of living matter, may possibly also be in some measure 
explamed by structural variations displayed by the 
protems. The polypeptide theory of the constitution 
of the proteins, propoimded by Emil Fischer, has 
long held the field. H© conceived i>roterns as 
gigantic molecules^ consisting essentially of several 
ammo acids joined* together by means of the peptide 
linkage —CO—NH—, thus forming a considerably 
long chain. In Acta Phytochimica (vol. 2, No. 4, 
Dec. 1926) Prof. Keita Shibata, of the Imperial 
University of Tokyo, supports the view that the 
molecules of aimno acid anhydrides, which are 
mostly derivatives of diketopiperazines, are bound 
together by a force other than ordinary valency, 
givmg rise to a colloidmicell of definite magnitude, 
the protein molecule. Apparently this new idea 
suggested itself to investigators through analogy 
to the now prevalent and well-founded conception 
of the constitution of the polysaccharides, such as 
starch, cellulose, glycogen, inulin, which may be 
regarded as association or polymerisation products 
of the ground bodies, i.e. anhydrides of simple 
sugars. The theory of the anhydridic structure of 
protein is now receiving support' from various sides. 
Some of the outstanding evidence from recent experi¬ 
mental work include : {a) Its characteristic colour 
reaction towards soda-alkalm© solution of picric 
acid (Abderhalden); (5) its oxidation and reduction 
products (Abderhalden); (c) its rontgenographic 

properties and the determinations of its molecular 
weight (Herzog, Troensegaard); (d) the action of 
hypobromite on it (Goldschmidt); and (e) its 
racemisation in alkaline media (Levene). 
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The Morphology of the Insect Thorax. 

By Dr A. D. Imms, Bothamsted Experimental Station 


FDCH lias been written relative to tlie morphology 
of the insect thorax and its appendages, but 
few of the contributions of recent years have led to 
any modification of the present-day conceptions of 
that subject. The whole problem, however, has been 
re-mvestigated in a comprehensive memoir by Dr. 
R. E Snodgrassd whose work is characterised by 
clarity of deduction and an honest attempt to place 
the subject on a better foundation In discussing 
the general problem of segmentation, he takes us 
back to the primitive soft-bodied ancestors of the 
arthropods and points out that in such animals the 
grooves limiting the body-segments comcidod with 
the lines of attachments of the longitudinal muscles. 
This same condition is still met with in many insect 
larva2. Adult arthropods, on the other hand, with 
their hard exoskcletal body-plates, have acquired a 
secondary segmentation. This has been achieved by 
the development of a membranous unchitmised zone 
just in front of each muscle-bearing intersegmental 
gi'oove. The function of this flexible area is to admit of 
freedom of movement and telescoping of the hardened 
resistent segments. Such membranous areas are 
commonly regarded as truly intersegmental m position, 
but, as Janet was the first to demonstrate, the term 
intersegmental membrane, although justified from 
its function, is morphologically inexact. Flexibility 
could not well be at the original intersegmental 
grooves because the muscles are here attached and 
demand firm support. The dorsal and ventral 
regions of these grooves have become converted into 
internal ridges, which have become fused with the 
skeletal plates immediately behmd them as is shown 
in the accompanymg illustration (Fig. 1). 



Eio. 1.—Diagram of lengthwise section of portion of a segmented 
animal (adapted fiom Snodgrass). 

A, Primary segmentation of soft-bodied animal -with segments marked 
by intersegmental grooves. 

B Secondary segmentation of an insect with chitmised body-wall 
and membrane developed m front of the primitive intersegmental 
grooves 

<7. Secondary segmentation accompanied hy telescoping of the seg¬ 
ments, each segmental plate ending m a postenor ledupKcation. 
a, pnmitive mtersegmental groove; Im, longitudinal segmental 
muscle; w, membrane; r, redupheation; sy, segment. 

In discussing the morphology of the primitive 
arthi'opod limb. Dr. Snodgrass takes as his startmg- 

^ Smithsonian Miscellanmtis Collections^ vol 80, Ko. 1 • Morpho¬ 
logy and Mechanism of the Insect Thorax. By R E. Snodgrass 
(Publication 2915.) Pp. 108 (Washington, D.C.: Smithsonian 
Institution.) 
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point the hypotheiieal goncraliscni appoiutiL'o, which 
includes a basal region or prot^opodito and two distal 
rami—the exopodito and the endopoclite Of the 
three segments into which the protopodito is divided, 
the first (pleuroioodito or siibcoxa), ho inaintams, has 
lost its power of movement m insect/S As tiio 
evolving limb came to demand more rigid su})port, 
the subcoxa became flattened out and eml^edded m 
the wall of its segment as the fororunuer of the 
pleuron. The coxa (coxopodito) was thus forced to 
replace the subcoxa as the functional base of the 
limb m all insects. Tho hypotlietical biramous 
apiiendage does not, unc{ucstionably, appear to have 
been retained m any insect. The only tact tliat 
can be construed as evidence of this feaiiiie, is the 
presence ot styli on the coxie of the middle and hind 
legs of Macliihs and related genera. It is elaniKul hy 
many morphologists that those styli are oxojioditos, 
wheieas a true exopodito is borne on the basipodit^o— 
a segment either lacking in most insects oi included 
m the trochaiitei. Dr. Snodgrass mamtains that it 
still remains to be domonstiatod that thesis oigans 
are other than merely secondary structures. His 
discussion of the hypothetical ©volution of the 
pleuron is too lengthy to be detailed hero, but, in a 
few words, it may be said that according to tlio view 
upheld in his memoir, the original subcoxa became 
leduced to a basal eupleuron, from which tho epimeron 
and episiernum were later derived, and a distal 
trochantm in immediate contact with the coxa. 

With regard to the leg-sogments, roforenco is niado 
to the doublo trochanter so frequent in the parasitic 
Hynienoptera. Tlio proximal segment of this region. 
Dr. Snodgrass believes, is the true trochanter, and ho 
bases this conclusion on a study of tho roduc-ior 
femoris muscle. Iho second trochanter is nuMvly a. 
basal area of the femur, separated off from tlio mam 
portion of that segment by moans ot a. siM-oudary 
suture and ridge In the nymphs and adults of tho 
Odonata the structural relations of th(^ douhio 
trochanter appear to bo ([into dirferent, and Dr. 
Snodgrass brings forward ovidouco lor (‘<including 
that, m this order of insects, tlie two ti’ochantea’s 
represent two primary leg segments, as has already 
been maintained by Vorhooff. In most insects tiio 
two trochanteral segments have fused into a single 
piece 

With regard to the tarsus, this region consists of a 
single segment in holometabolous larvie as it does 
m adult Protura, which segment is to bo regarded as 
the propodite of the generalised artbrojxjd limb. In 
most insects the tarsi are divided usually into five 
subsegments, and these latter appear to bo sub¬ 
divisions of the single primitive shaft. They have no 
aiticular hinges with each othoi* and are iievoi’ pro¬ 
vided with their own special muscles—IVw’ts which 
evidence that these divisions are not true segments. 
The tarsus is moved, as a whole, by muscles inserted 
into its base, or by tension of the claw muscles on 
the tendon which traverses it. Tho region at the 
extremity of the tarsus—the ‘ foot ’ in usual termino¬ 
logy—consists of a group of organs winch wore 
designated the prastarsus by d© Moijero. In its 
simplest form it consists of a median claw-hke 
segment • in this form it occurs in tho Protura, in 
certain Collembola, in caterpillars, sawfly larvie, and 
in most beetle larva?. 

Dr. Snodgrass follows do Moijoro anti regards tho 
praetarsus not as an outgrowiii of the last tarsal 
‘segment,’ but as a development of tho daciylopodito 
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of the generalised arthro}iod limb. In the Le]DismidiB 
each pi’sctarsns bears three claws and it appeals 
probable that tire smaller median claw is the homologue 
of the original dactylopodite and that the lateral 
claws of these, and most other adult insects, are 
subsequent developments. According to de Meijere, 
the i3aired claws are outgrowths from the base of the 
original dactylopodite One or other of these, on 


the other hand, may be secondaiily suppiessed, as 
in many of the Anoplura [sensu lat ). 

In addition to those featmes already alluded to, 
this memoir discusses the tergal and sternal selerites, 
the origin of wings, the flight muscles, position of the 
spiracles, etc These and sundry other problems 
must be left to the reader who desires to consult this 
suggestive work first hand. 


Forestry Research in South Africa. 


^HE research work which is being carried out 
by Dr. John Phillips at the Forest Research 
Station, Deepwalls, Knysna, m South Africa, is of 
considerable interest to practical foi esters, wdiilst at 
the same time being of botanical value. Dr. Phillips 
graduated B Sc in forestry m 1922, and his work m 
South Africa has recently received the recognition of 
the degree of D.Sc. from the University of Edmburgh. 
Two recent papers published in the South Afyucan 
Jomnal of Science for December last, indicate the 
lines upon 'which Dr. Phillips is w'orking. 

The fiist deals with the ecology and syhucultiue 
of the monotyxiic genus Virgdia Lanilr, an important 
tiee of serai forest at the Knysna. The tree is said 
to be of use m sylviculture, affording excellent cover 
to the seedlings of other forest species. It is readily 
raised from seed and transplants easily The Vir- 
giha IS one of the fastest-growmg native trees at the 
Knysna, natural stands often requirmg thinning. In 
spite of these important faculties its distiibution is 
restricted, as is that of others of the curious indigenous 
species of these South African forests. The species 
is light-demanding, developing best on soils of medium 
bollard, being suscejitible to frost, but capable of 
resisting high surface-soil temperatuies m its seedling 
stages, a characteristic of considerable importance. 

After dealing vath the botanical characters of 
Virgilia, the author discusses the subject of its re¬ 
stricted range. Schonland considered it to be a relict; 
to this the author agrees, “if ‘relict’ imxflies that the 
species is an old but not an eflete one.” The study 
of the species has sliovm that it is a virile one, but 
owong to its poor means of dispersal, must have taken 
a considerable time to extend its Imnts Dr. Philhps 
expresses the view that the species, being evolved 
within the south-western region, and dependent upon 
a medium hollard and the absence of frost, has been 
miable to invade. areas surromidmg that region. 
Poor means of dispersal, need of the seed to be 
stimulated before it will germinate, and dependence 
upon a particular stram of Pseudomonus radicicola 
are other factors to which he ascribes the restricted 
range. 

Elsewhere in the same journal Dr. Phillips deals 
with the propagation of ‘ stinkwood ’ (Ocotea bullata 
E. Meyer) by vegetative means. So early as the 
seventies of last century Captain C. Hanson, first 
Conservator of Forests of the Knysna-Humansdorp 
Forests, endeavom’ed to propagate this species by 
cuttings. The attempt was misuccessful. In 1882 
the Comte de Vasselo de Regne, Superintendent of 
Woods and Forests, considered that the stinkwood 
could reproduce itself like the poplar by cuttings, 
and recommended that experiments should be under¬ 
taken on the lines he recommended. These efforts 
were also unsuccessful, as were those of D. E. Hutchins, 
Conservator of Foiests from 1888 until 1892. Other 
attempts carried out by forest officers from that date 
to 1922 proved abortive. 

The exiienments detailed m the present paper were 
commenced in the latter year, and so far as the wmrk 
has gone to the present date, Dr. Philhps is forced 
to the conclusion that the propagation of the Ocotea 
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by vegetative means is not possible on a practical 
scale ; but he invites criticism and suggestions from 
fellow-workers in this field of research The continued 
experimentation under controlled conditions has shown 
that Ocotea bullata can be made to form callus and 
roots from cuttings, leaves, eyes, root-cuttmgs, and 
layers, but that the percentage of success obtained 
IS insignificant Furthermore, it is clear that estab¬ 
lishment of the callussed and rooted portions is a 
matter of great difficulty. The principle reasons for 
the poor response of the plant are to be found in the 
delicate natm*e of the shoots and ui the oecuiTence 
of the strongly lignified stereome and the U-shaped 
stone cells m the perieycle. 

The practical value of the research wnrk here 
undertaken will be obvious to the forest officer ; for 
the effort to propagate the species has been until 
lately the subject of more or less rough experiments 
carried out for more than half a century 

In a third paper published in the same journal, 
Dr Philhps glides a summary of ineliminary studies 
on the general biology of the flow’-ers, fiuits, and young 
regeneration of sixty-three of the more important 
trees and shrubs occurring in the Kiiysna forest. 
This little handbook should prove of the greatest 
value to foi’est officers both from the botanical pomt 
of view and that of the sylvicultural. In support 
of the latter the following may be quoted : 

“ A point of the very greatest interest, but not at 
ail easy to explam, is the truly excellent manner in 
which the yellow-wood (Podocar'pus Thumbergii 
Hook) regenerates. ... It might be suggested that 
the Einysna forests ■^’ere in the past ages pure Fodo- 
carpiis comnumities. and that these Gjminosperms 
are bemg slowly ousted by Phanerogamic trees ; this 
supposition, however, is certainly not supported by 
the present efficient mamier in which P. Thunbergu 
(and m places P elongata L’Herit. as well) regenerates. 
Perhaps the regeneration process, though still so 
excellent, has, with the centuries, gradually decreased 
in efficiency, and possibly the incoming hordes of 
flowering trees and shrubs are slowly but surely 
gainmg the upper hand.” 

The author deals with the botanical characteristics 
of the sixty-thre© species on the usual lines. H© then 
summarises the dispersal of the fruits and seeds under 
the headings of wind, -water, birds, mammals, man, 
and ‘ various,’ and discusses generall}^ the question of 
dispersal—an important matter from the forestry 
point of view. In one of his tables Dr. Phillips 
summarises infomiation relating to viability, chief 
agents of mortality, and average period required for 
germination of seeds. The author’s results were 
based on “ phenological studies of definitely marked 
trees over a period of about three and a half years,” 
study of the structure of fruits and flowers, pollina¬ 
tion experiments under natiual and imder controlled 
conditions, observations and experiments connected 
with the dispersal of fruits and seeds, and nursery 
and quadrate germmation experiments. 

These papers place Dr. Philhps in the forefront 
amongst the younger generation of workers in this 
t^qi© of research work. 
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University and Educational Intelligence. 

Bristol. —The new Heuiy Herbert Wills Physics 
Laboratory, now practically ooinpleteth will be opened 
by Sir Ernest Rutherford on Oct 21 At the con¬ 
clusion of the ceremony and inspection of the Labora¬ 
tory, a Degree Congregation will be held at which the 
degree of Doctor of Science honoris causa will be 
conferred upon the following Prof, Max Born 
(Gottingen), Sir William Bragg (Royal Institution, 
-London), Pi of A S Eddington (Cambridge), Prof. 
Alfred Fowler (ImiDerial College of Science and 
Technology, London), Prof. P Langevin (Pans), and 
Sir Erne^it Ruthertord (Cambridge) 

Durham. —R B. Green, lecturer in anatomy at 
the College of Medicine, Hewcastle-on-Tyne, for the 
past five years, and author of a Manual of Human 
Anatomy for Dental Students,” has been elected 
professor of anatomy in succession to Prof. R. Howden. 


The Dei^artment of the Interior, Bureau of Educa¬ 
tion, L^ S.A , has issued a report {Bull , 1927, No. 14) 
on Physical Education in American Colleges anti 
Universities,” by Mane M. Ready. The information 
has been collected from 182 institutions. Of these, 129 
require a medical examination at entrance, 65 include 
physical efficiency tests as a part of it, and 79 keep 
continuous recoids of the students’ i^hysical condition 
durmg their entire college course. Corrective g 3 mx- 
nastios are presciibed and recpiired of those needing 
them by 70 per cent, of the institutions. Ability 
to pass eertam tests in swimming is required by 48 
institutions foi graduation x4 large number of 
institutions require a certain amoimt of pliysical 
education as a part of every undergraduate course 
leadmg to graduanon ; courses on hygiene are also 
required by many. Vaccination for small pox is 
made a definite requirement by 58, and foi typhoid 
fever by 13 institutions. 

The Pan-Pacilic Conference of Education, Rehabili¬ 
tation, Reclamation, and Recreation, held at Hono¬ 
lulu last Apiil, has a certain significance as a new 
grouping foi purposes of international intellectual 
co-operation. The eonfeience was called by the 
President of the United States and presided over by 
the U S. Secretary of the Interior The other 
countries represented were Great Britain, Australia, 
Fip Islands and British Western Pacific, New Zealand, 
Fimice, Japan, Chile, Peru, Mexico, Colombia, and 
Nicaragua. Tlie more important of the discussions 
were those on education, and these led up to a senes of 
important resolutions, among which were the following: 
It is desirable to promote interchange of educational 
ideas and the establishment, of educational centres of 
information through such means as visits of eminent 
professors, creation of university information bureaux, 
uniformity in educational terminologj", and, as a step 
to^ that end, publication by the Bureau of Education, 
Washmgton, of a glossary of current educational 
terms, appointment of educational attaches to 
embassies and legations, and of a government Pan- 
Pacific committee on museum co-operation; voca¬ 
tional education of less than college grade should be 
included m the public school programme for the 
benefit of those who do not go to college ; the exten¬ 
sion of parental education by means of health centres, 
visiting iim-ses, correspondence courses, etc , should 
be encouraged, systematic co-ordination of the home 
with the school programme should be effected, and 
comses in maternal and child hygiene should be 
introduced so far as possible into the curriculum of 
secondary schools. A smnmarv report of the pro¬ 
ceedings appears in School Life (Bureau of Education, 
Vashmgton) for June 1927. 


Calendar of Discovery and Invention. 

September 25 , 1845 —The fiisi siK*c(\sh.ful elc'cliic 
clock to be used in England was ])atoni(Ml by Alex¬ 
ander Bam oil Sept 25, 1845. The piinciplo' ol this 
eaily clock is still uscaI iii electric clocks oi the present 
time. The iiendulum carried au elcetro-maguet whieli 
swung between two permanent magnets arranged with 
their N poles facing one another I’lio pendulum itself 
controlled the current which magnetised and demag¬ 
netised the electro-magnet in such a that it was 
alternately attracted and repelled by the ])ermauent 
magnets. 

September 26 , 1721 —One of tho earliest Engli.sli 
patents for a ]nim]i wa.s grantexl to floliu Orlebar on 
Sept 26, 1721. The inventor claimed '' an entire 
new method of raising ivater by a much dc'eper, 
extensive and more expeditious way of sucking and 
forcing it than was ever yet or i*ould bo efieetiAi by 
the leaver and crank ” Tho methoil, howovor, does 
not appear to have been sufficiently expeditious to 
have been much usoil. 

September 27 , 1825 .—Tho coinmencoment^ of tlie 
railway era may be said to date from the opening of 
the Stockton and Darlington Railway, which was tho 
first public railway m the world on which steam 
locomotives wore used. George Stevenson was the 
engineer. Tjio line, with branches, was 36 miles 
long It was a single track with passing places every 
quarter mile. The capital ex] 4 enditure on the line 
w’as nearly £ 170,000. It was o ponec I on ! 8 e[)t. 27, 1825. 

September 28 , 1852 .—Henri Moissan, liorn on tins 
date, was one of France’s most illusfrious scii^ntists. 
A long series of researches on compounds of fiuorme, 
began in 1884, led to the isolation, for th(^ firsti time, 
of fluorine itself. Investigation of gaseous fluorides 
of eaibon with the view of liberating the carbon in 
tVie form of diamond by removal of fluorine from 
compounds failed. This failure hxl to tlie smxA'ssful 
attempts to make artificial diamonds by tlu^ sudden 
cooling of molten iron contanung e-arbon in solufion. 
In order to obtain tho necessary high tomperatair<‘S, 
Moissan devised the electric* furnace. 

September 29 , 1892 .—On this date Lord Rayleigh 
addressed a letter to Nature directing af.tontioii to 
his discovery that nitrogen prepaied From air had a 
density greater by 1 part in 1000 than that prcqiarcAl 
from ammonia Investigation by Rayleigh and 
Ramsay of the cause of the disagre.ement led to the 
discovery and isolation of the inert' gas, argon. This 
was followed soon after by Ramsay’s isolation f)f 
helium from the mineral clevoite 

September 30 , 1880 .—The first astronomical photo¬ 
graphs were made m 1840 by J. W. Draper, using 
dagueiTeotype plates. Draper’s last grinit plioto- 
graphic achievement wa.s a reeoid of i.he great nebula 
m Orion, made on Sept 30, 1880. Attnmpts at im¬ 
proving on this first efiort were cut .shoi't/ hy Draper’s 
death. On Jan. 30, 1883, howevor, Dr A. Ainshe 
Common secured a picture far superior to any wliK*h 
had ]3reviously been taken. 

October i, 1840 -—William Henry Fox Talbot i.s 
best known as on© oi the founders of pliotograpliy. 
He discovered ‘ photogenic drawing,’ produced by 
the action of light through leaves, etc., m contact with 
silver chloride paper, fixation of tho ])hoiograp!uc 
image by piotassium iodide or by washing in salt 
water, and evolved the method oi printing positi o 
images from trausjiare-nt negatives on paper. Ho 
applied his genius in other spheres, and on Oct. 1, 
1840, was granted a ])atont for an ongmo “ for obtain¬ 
ing motive power ” hy electrical means. W* 0* 
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/odeties and Academies. 

Paris. 

^ • '.y of Sciences, Aug. 29 —The president 
i- 'S i * --le death of Emile Hang, 6 of 

’ A i ‘ loii of Mineralogy’ -—Paul Appell The hinall 
:i, •, of a system round a position of stable 
■ ; —Paul Marchal * Contribution to the 

d'oi < ‘ . d phenotypic study of the Tiichograms 

y - * ume The order ot regularity of growth 

A ' ’ ]—Serge Bernstein A problem relating 

• y monotone functions.—Y. Rocard 

' ' of the Emstem theory of diffusion of 

’2 Cathelm Fonnulye of the cuives of 
y A.- . 1 electrical machiixes and ot the induction 

‘ c. > core plates —P Lejay : The applications 

*■ <1 ] eu ar tAyie of amplifier—^IMlle Choucroun 

e permeability of membranes. The in¬ 
i’ "e. i I le size of their interstices.—D ivanoff . 
d , ition of the Ctrignard organo-magnesium 

^ An attempt to decide between the foi- 

■ ' ' b 1 (Grigiiard) and ^ 2 ^%? MgX 2 (Jolibois) 

'' ^ . g the product nuth anhydrous ether, m 

^ s» t lagnesmm halide is more soluble The 
, ' he action of carbon dioxide ux^on ethyl 

' ' Dromide showed that magnesium bromide 

- - ed, and this is taken as xDrovmg the 

''U- ' the syunmetrical comxjoimd (Jolibois).— 

*. ^ . o • Remarks on the preceding paper. The 

■ ‘ D. Ivanoff are not Cjuite conclusive, and 

’ Jo5 still thinks that the form RMgX pve- 
’ m „ ilthough there may be a small x>ropoition 
’ ' form in ecpnlibrium—Pierre Viennot • 

* ’ ' ' I < . c of the neighbourhood ot Sarrancoim 
P enees)—X P. Pentcheff Researches on 
’ ' .< ses of some Bulgarian thermal springs. 

A' ' ‘ gases and the projiortions of helium 

‘ "u 'i . » re given for the springs at Soulou-Dervent, 
\ro and Hissar. The ladioactivity of these 

si'd -c I also been studied—F. d’Herelle and E 
Pfjvr- “ ’ ''tribution to the study of sxiontaneous 

1 .aim' r . 

Rome 

Rcy Academy of the Lincei, May 15.—Giorgio 
'-aelP . iMdations between solar eruptions and 
. 'i'i > P ;' ‘ i. agnetic storms. Evidence is adduced m 
" t ’‘'"t d‘ie view that the disturbed regions of the 
oii r -7 lioms which, when their direction is such 
' a- ' iKi • the earth, result in perturbation of ter- 
u netism—Q. Major ana A new method 

: ’♦[>?< il iclejihony by means of ordinary or ultia- 
\ -A. Angeli : The azides. Various physi- 
.a iijcmical observations, made by difierent 
' i;;arf. , are m direct contradiction to Haiitzsch's 
''jMtu to. ^ the nitrogen atoms of hydrazoic acid 
uoif ^ 1 -' m ring formation.—L Cambi and L 
S: t‘p^o : ctrographic studies on complex iron 

; 4 nJ«|a- 1 ) The reaction between iiitroprusside 

ail.I Mkah The results of spectrograxdiic measure- 
aicii* d ’ istrate the existence of the ec|uiiibrium 

h ^0r-f2OH^::^[Fe(CX)5XO2r'+H2O. 

’ i" El >tti * Cebiceff's nets and conjugated 
u , ' emamiian T"„. —M. Bossolasco : Systems 
tn 1 ^ jfFs fimctions which are orthogonal.— 

G h i't i: Investigations on the form of light 
V( V. ' - . an examination of shadow fringes.— 

d, i ' ' ; The transformations (nn n) which 

oluo • +2 integrals of an equation with partial 

' the second order m two independent 
CM? 15 ' > integrals of an analogous ecpiation — 

b- H C^o-variant second differentials.-—X. 

: Periodic orbits and closed geodetic 

ATrk QA91 VrvT 19A1 


line^ —A Weil Functional linear calculus —G. 
Thomsen Relativistic mechamcs of hoionomoiis 
system^ —M Crudeli * A new category of stationary 
motions ot (heavy) viscous lirpiKis between vertical 
(round) cylindrical tubes.—U. Barbien Geodetic 
connexion ot the vertex of An drat e with the State 
network of the first older—E Fermi • The mechan¬ 
ism of emission in wave mechamcs —G. Malquori * 
The system Fe(XOp. : AKXO^).^ HoO at 25° Feric 
and aluminium nitrates form neithei additive com¬ 
pounds nor mixed crystals at 25° The solid jihases 
m e(piihbriiim with the saturated solutions are 
Ai(X 02 ) 3 , ^^ 2 ^ Fe{XOp 3 , 9 H 2 O respectively for 
the two blanches of the solubility isotherm —G Natta 
and E. Casazza • Crystalline and atomic structure 
of ferrous hydroxide The results of examination 
by the powder method and of the study of the photo¬ 
metric intensity show that ferrous hydroxide crystal¬ 
lises m the holohedral class of the rhomboliedral 
system with a struetiire analogous to that of brucite 
The elementary cell, containing one molecule, has the 
dimensions a =3 24, c =4 47, c.a~l 38 The cal¬ 
culated density is 3 40 and the .structure appears to 
be ionic —Cornel Action of pH on muscular 
|julp m the presence of phosphate 10 ns 

Sydney. 

Royal Society of New South Wales, Aug 3 —Sir 
George Knibbs . Rigoioiis analysis of the iDhenomena 
of maltqile births. The number of cases of maternity 
and of the resulting numbers of twins, triplets, and 
c|uadruplets, are given for each year from 1890 to 
1925 The frequency ot twins changes very slowly 
with time, but increases linearly with age to age 
37 years, and then decrea.ses linearly with age from 
37 to 49 years. The xirobability of giving birth to 
twins through the division of an o\mm after fertilisa¬ 
tion, IS sensibly a constant cpiantity throughout the 
productive period of female Me ; that is, it beaxs a 
constant ratio to the number of cases of niateriiity. 
The relative frequency of the production of twms 
from two ova, however, varies systematically with 
the age of the mother. The nmiiber of cases of 
triplets was not sufficiently large to admit of an 
exhaustive analysis, but the distribution shows that 
it IS a funetioii of the mother's age, the maximum 
frec|uency being at about age 35 j^ears — W. L 
Waterhouse : Studies in the inheritance of resistance 
to leaf rust, Puccinm anomaln Rostr , in crosses of 
barley (1) More than a himdred varieties of barley 
obtained from various countries and belonging to six 
sx^ecies were tested to determine their leaction to an 
Australian physiological form of Piiccuiia anomala 
Rostr. The majority ot the varieties were quite 
susceptible, but all the resistant varieties had some 
characters which were agronomieally undesirable. 
Cl OSS-breeding work involving these resistant sorts 
and the commercially valuable suscex>tible tyi:>es was 
imdertaken. The F| plants showed complete domin¬ 
ance of resistance In the F, there was segregation 
in the ratic^^f 3 resistant plants to 1 suseejitibla. 
The F 3 results confirm the h 5 rpothesis that a single 
dommant genetic factor miderlies resistance. Evi¬ 
dence of linkage between rust resistance and morxfiio- 
logical characters was lackmg in the cases examined. 
There is an indication of correlation between resist¬ 
ance to Helnunthospoiiiitfb sativum and Puccima 
anomala 111 certain of the varieties —^M. B. Welch : 
The wood structure of some species of Kauri. Macros 
scopical and microscopical details, together with tP 
princii^al uses and physical jiroperties, are given/ 
SIX sx^eeies of Kauri which find their way as pile 
mercial timbers to the Sydney market They,^g^ 
tioii m mdividual species renders identfi' 
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difficult. The plugs of phlobajffiene material in the 
tracheids are described and the occurrence of wood 
parenchyma, usually regarded as being absent in 
the normal secondary wood of the Araucarinese, is 
noted. 


Official Publications Received. 

British 

Rojal Society of Arts Report on tlie Competition oi Industrial 
Designs, 1927. Pp. 90 (London ) 

Journal of tlie Chemical Society containing Papeis communicated to 
the Society August Pp \ii+n H-17')')-‘2(J22 (London Giiiney and 
Jackson ) 

i (Department of Scientific and Industrial Research Summary of 
Progress o± the Geological &urve\ of Gieat Biitain and the Museum of 
Practical Geology for rJ2o, -with Report of the Geological Sui\ey 
Board and Report of the Directoi Pp vii-|-202+t) plates (London 
H M Stationery Office ) 4s Gd net 
Battersea Polytechnic, Batteisea Park Road, London, S "W 11. 
Calendar of B\emrig and Afternoon Courses lor Session ln27-1928 Pp. 
24-rlO plates Free Technical College loi Day Students and Day 
School of Arts and Crafts, Calendar, Session 1927-1*08 Pp 47+11 
plates 3d Department ot Hygiene and Public Health, Session 1927-28 
Pp 2S+3 plates. 3d Domestic Science Department and Tiaming 
College, Full Time Day Instiuction, Alteinoon and Evening Classes, 
Session 1927-1928 Pp 33+S plates 3d (London) 

Transactions of the Optical Society Vol 28, 1920-27, No 3 Pp ii 
+ 117-172 10s. VoL 28, 192b-27, No 4 Pp u +173-221. lOs 
(London ) 

Professional Schools, Post Giacluation Couises and Specialist Studies 
in the Universities and Unueisity Colleges ot Great Britain and Iieland 
Session 1927-S Pp 40 (London Universities Bureau of the British 
Empire) 

Journal and Proceedings of the Asiatic Society of Bengal Ne^\ Senes, 
Vol 22, 192b, No 1 Pp 91+3 platen (Calcutta) 3 o lupePvS 
Journal of the Royal Society ot Western Australia Vol 12, 1925-1926 
Pp xx-i-239 (Peith) 35'’. 

The East London College (Unneisity ot London) Calendar, Session 
1927-1928. Pp 184 (London.) 1? 

Aeronautical Reseat ch Committee Re})orts and Memoianda No. 1087 
(Ae. 200)' Wind Tunnel Tests on Aeiotoil RAP 34 at Negative In 
cidences By A S Hartshorn (A 'j a Aerofoils General, 175 —T 2417.) 
Pp 4+2 plates 4d net No. lO'iQ (Ae 26*0 Further Whnd Tunnel 
leats of a Slot and Aileron Control on a Wing of RAF 31 Section By 
A S Hartshorn (A 2 a. Stability Calculations and Model Experiments, 
124—T 242b) Pp ‘»+9 plates 9d net (London' II M Stationery 
Office) ^ 

London University Guide and Unueisity Conespomlence College 
Calendar, 1927-1928 Pp 21h (Carnbudge and Loudon Umversit\ 
Correspondence College ) 2s td 

^Proceedings of the Royal Society of Ediiihurgli, Session 192o-lo27 Vol 
4/, Part '2, No 14 On the giuntitatue Relation of Comb Si/e and 
Gonad 1C Activity in the Foul. BvA.W Gieenwood and F A. E Ciew 
Pp. 190*197, 9(/ Vol. 47, Part 2, No 15 The Lite and Work ot Nicolas 
Theodore de Saussure. By Dr R J Har\ey Gibson Pp. 1<»S-20I (e/. 

Vol. 47, Pait 2, No. 16' fflie Stability of Suspensions n. The Rate ol 
Sednuentation of Kaolin Suspensions containing Colloidal Silicic Acid. 

Dr. William Tinner Horace Williamson 
Pp, - 02 - 2 ..I IS \oL47) Part 2, No 17 A Case of partial Sex-Trans* 
formation in Cattle By A Calder. Pp. 222-229+2 plates. Is 3d 
. Robert Grant and Son , London • Williams and Norgate, 

University of Manchester, Faculty of Technology Prospectus of 
University Courses in the Municipal College of Technology, Session 1927- 
28. Pp 310. (Manchester.) 

The Physical Society Proceedings, Vol 39, Part 5, August 15 Pn 
xiv+3( 5-472 (London Fleetway Press, Ltd.) 6s. net ^ 

Commonwealth of Australia Council for Scientific and Industrial 
Research Bulletin No. 32 A Survey of the Tanning Materials of 
Australia By D Ooghiil Pp. 136 (Melbourne * H J. Green ) 
Commonwealth of Australia Journal of the Council for Scientific and 
H J*"Green^)^^^‘yed August Pp 63 (Melbourne; 

The East Anglian Institute of Agriculture (Essex Agricultural Com¬ 
mittee) Calendar, 1927-192S Pp S4+xxvin (Chelmsford) - 

Journal td the Royal Microscopical Society Senes 3, Vol 47 Part 3 
September Pp xi\ ^209 SLs (London ) lbs net. 

Foeeign 

Department of the Interior ' Bureau of Education Bulletin 1*127 
*0- the Bui eau ot Education for the Natn rs of Alaska By 

William Hamilton Pp. 5 ' cents Bulletin, l‘)2b, No 23 Biennial 

Survey of Education, 1*122-1924 Pp in+sS6 1 75 dollars (Washing- 
ton, D C * Goieniment Printing Office ) 

United States Depaitment of Agiieultiup. Department Circular 419. 
Grouping ot Soils on the Basis of Mechanical Analysis By R O E* 
Da’^isandH H Bennett Pp 14 5 cents Technical Bulletin No 1 

Lygus Elisub, a Pest of the Cotton Regions m Armona and California 

f ^ (Washington, D C . Govein- 

* ment Printing Office ) . w c i 

s Statens Meteoiologisk-HydrcgrafisIvaAiJStalt Nr 256 Organisation, 
'eteorologuiue International, Commission de Metiorologie agricole 
Tces-x’erbaux de la 2 i«w Reunion, Euiith, 1920 Pp. S7. 2 ki Nr. 
Description des stations meteorolognpips Suedoises iiouvant 
;aux' Meteo-iadiogrammes Intiwnationaiix, pnbliee confo’mement a 
dution 41 de la Conference des chrecteurs a Utrecht, l*-)23 Pp 19 
^reteoioiogiskaiakttagelser 1 Sverige Pp 
. a 7 kr (Stockholm ) ® o i 


Mcddelandmi Iran Statens Meleoiologisk - llydiogi atiska Anstalt 
Band i, No 1 * Vogebatiomms ntvecLIingsgJng i Non land Av Kimt 
Arnell Pp 28 2 ki Band 4, No 2 Studier over mshn hot dens 

fordidning vid olika riiidai i Svi'a* ocli Gotalaiid (Distiilmtion dt's plunss 
sunant les vents dans les l’ro\iuc('s de Svealand et <!(» Gittaland) Av 
C J Ostman Fp 30 2 kr (Stockholm ) 

Bulletin geodesKiue Oigane de la Section d<‘ Gindesie de VDmoii 
G( odesique et Geophysi([ue Iidtunataoiialo Aniu^e l<)2(i, No 12, 
Octobre, novembie, decernbre, 192t( P]) hs7-2(»”) Annee l'>27, No 13 

Janvier, Icvriei, mars, 1927 Pp 61 (roulouse Edouaid l^iivat, 
Pans* J Heim inn.) 

Aiiriales de Tlnstitut de Physupie du Globe de rUmvm'bite de Pans (d, 
du Bureau central de Magnetisme terrestre Piibhees par les sums de 
Piof Ch Maurarn Tome 5 Pp rv+130 (Pans' Les Pi esses univer- 
feitanes de France ) 

Smithsonian Institution Bureau of Amonc.in Ethnology Bulletin 
S3 Burials of the Algonipnan, Siouan and Caddoan Tribes West ot the 
Mississippi By Dav'id I Bushiiell, Jr Pp x +103+37 jilates 
(Washington, D C Government Pnnlmg Office ) 50 (‘(uits 
SinitUsoiuan Institutaon United States National Museum Bulh'tiii 
lOtr Handbook ot the Collection ut Musical Instruments in the United 
States National Museum By Prances Densmoie Pp iu + ll)4+f*> 
plates (Washington, 1) C Goveiniueiit Pi inting (hliee ) 45 cents 
Proceedings ot the Ameiican idiilosopliical Society h(‘ld at Phila 
delphia for Piomoting Useful Knov\Ief1g(> Vol (i5, No 5, Su})[)lement 
Pp 103 + S plates (Philadelphia, Pa ) 

School of Mines and MeialUugy, Univeisity of Missouii. Technical 
Senes Bulletin, Vol No 4 Descnpiive Bibliograidiy on Oil amt^ 
Fluid Flow and Heat Trauster m Pipt's By Piol Joe B Butlm Pp 
62 (Rolla, Mo ) 

US Depaitment ot Agriculture Bmean ol Biological Sun I'V Noith 
American Fauna, No 50 Revision of the Ainciican Lemming Mic(* 
(Genus Synaptomys) By A Bnuicr IIowcll Pp u + 38-1-2 plates 
(Washington, D C Goveriiincnt Punting Office ) 10 cents 
Publications of the Allegheny Ohservatoiy ol the Unueisity of Pitts 
buigh Vol 6, No 8 Slandaid Solar Wave Lengths (5805 7n2A) By 
Keiv'in Burns and G C Kress Pp ]25-139 Vol 7, No I Photo 
graphic Photometry with the Thiity-mch Thaw Retiactor The Light 
(Trrves of Twenty-nine Cepheid Variables By Fiank 0 Jordan Pp 
124 (Pittsburgh, Pa) 

Publications du Laborstoiie d’Astionomie et de Geodesic de I’Uiu 
veisile de Loirvarn Vol 3 (Nos 27 a 13), 1926 Pp 2*)0. (Louvain ) 

R Osservatoiio Astrotlsico de Catania Catalogo Astrolotogra(ic*o 
Internationale, l*t0()0 Eona di Catania tia le ileclina/ioni + 16' e +55'’ 
Vol. 1, Parte la Declinaz da +46° a +48", ascons retta da t)6 a 36 
(Pascicolo N.l ) Pp v+S+*''> Vol 3, Parte 2'< Ih'clitiaz d.i +48' 
a +50®, ascens retta da Sk a 6k. (Fascicolo N.18) Pp, viu-HJ. 
(Catania) 


Catalogues. 

X-Ray News and Clmieal Photography No 2, August Pp 13-21. 
(London Ki.dak, Ltd ) 

Magnum Radio Pioducts 1‘ubhcation No 01()*i27 . (iatalogiie of (*om- 
pleto Wireless Recening Sets, Accessories and Components, Kits of 
Ruts tor Home Constiuctois Pp. 3f> (London Burne-Jones and 
Co , Ltd ) 


Diary of Societies. 

SATURDAY, Sip'Ilmber 2} • 

Institution of Munk’ipat am> Couniv Em.iNEnus (South * Eustmn 
District Meeting) (at Heine JPay), at Ha m 

IVED'^ESDAV, Sefi’i-mbfr 2S 

Faraday Sociliy (at Chemical Society), at H —Prof. T M Loyviy The 
Electronic Theory ot Valency Pan, VT The Molecular SlruoUire of 
Strong and Weak Electrolytes (5) Reveiaible lomsation—E B R. 
Prideaux * The Effect ot Teiiiperatuie on Diffusion Potmitials—C 
Morton • The Ionisation of Polyhyilnon Acids —K, J Pedersen ’ The 
Velocity of the Decompo^sitiun of Nitioacetic Acid in Aiiueons 
Solution. 


CONGRESSES. 

SKcruvroHR 23~‘20 

Association of Special Libraries and Ini-orma’iion Bureaux (at ' 
Trinity College, Cambridge) —Subjects lor discus.sion • Report ol the , 
Public Libianes Committee ot the Board ot Kdiuation (A. E. Twenty* i 
man and Lieut-Col. L. Neweombe), Recent Dc'velojimi'ntH m con-' 
iiexion with the Science Libiary, South Kensington (Su Henry Lyons),' 
Information, Organisation, and Statistacs m Industry (Major L, ( 
Uiwick, S J Nightingale, H. Quigley, W Walhuo, A E. Overton, 

F W Tatteisall), Patent Classiticaiiou (A R. Wnght, A Gomme),/ 
Problems ol the Information Bureau (A. F Ridley, P K Turner, Di f 
J C Withers), Photograjihio Reproduction of Printed and MS 
Material (N Parley, Sn William Schooling, R. H New), Standards ( 
Book Selection m Science and Technology (Sir Richard Gregory). I 

September 2b and 27 ! 

Ceramic SociiTY (Refractory Matenals Section Meeting) (at Town Hali,^ 
Bomnenionth), at 10 a m —A T Green A Consideiatiou ot Steell 
Woiks Refractories —W. J Rees and VV. llugi!l Not eon Silica Bilcksl 
made without Auded Bond —R S Tioop, Some ExpeiiiiK'nl^s in thel 
Drying of Clays—W C Hancock, Crushing Strength ot Uulired Fn t 
clay Bodiph — A B. J Vickeis, Determination ol Iron Silicates.- p 
I’rof D A Moulton Refiactory Matmial used as ‘oilai tor Laying 
up Rofractonas —Dt. A F Joseph : ClttuacnuTMal on o>' Clay—A. Jt 
Dale* Effects of Tempeiatuio on tlm Mechanical Proj (‘io^’ Sihca 
Products. ** 
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The World Population Conference. 

T he head of a social research department, 
such as exist on the other side of the Atlantic, 
who was on the outlook for a subject for a student’s 
thesis, might do worse than suggest the modern 
phenomenon of conference holdmg as suitable 
for investigation Attendance at conferences and 
congresses threatens to consume an mcreasmg 
proportion of the lifetime of scientific workers 
If the laborious method of investigation which 
finds favour in certain places was followed 111 the 
department, we may suppose that the student 
would classify the motives for organising con¬ 
ferences and the methods of procedure followed, 
and would finally attempt to correlate different 
procedures with the ‘ results ’ attained. Such a 
student might find it difficult to fit the recent 
World Population Conference at Geneva into any 
well-defined category. On one hand, the pjro- 
gramme was limited to the strictly scientific 
discussion of certain asjDects of the population 
problem On the other hand, it is probably 

correct to say that in the minds of most of those 
who attended was the conviction that the regula¬ 
tion of the quantity, quality, and distribution of 
population is a world problem which the organised 
communities of the world ha\;e to face at no distant 
date It was a conference of biologists, statisti¬ 
cians, and economists, who did not trespass mto 
the province of the politicians, but for the most 
part reahsed keenly the need for an agreed inter¬ 
national policy if ordered progress is to be secured 
The problem of migration was discussed at the 
conference, and it is in connexion with the difficulties 
arising from migration that the politician is first 
called upon to deal with practical population 
problems. It is only wuthm the last few years, 
owmg to the admirable work of the International 
Labour Office, that trustworthy and comprehensive 
statistics of migration have become available. 
These deserve careful analysis and discussion, 
which should be of practical use. But it may 
prove to be true that, once the forces leading to 
a desire for migration have been generated, it is 
beyond the skill of statesmen, however well 
informed and well intentioned they may be, to 
arrange a peaceful solution of the problem. It is 
necessary, therefore, to inquire into the nature 
of these forces in the hope that civilised nations 
may attempt to control them. Since migration is 
a most complex phenomenon, we are led to study 
the more fundamental aspects of the whole 
question, all of which bear upon migration. These 
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are suck as the biological problems of fertility, 
the economic problems of optimum density, and 
the social problems of family limitation. The hope 
IS that civilised nations will learn m time to found 
their internal policies upon such knowledge as 
may be accumulated upon these matters In this 
way maladjustments may be avoided before their 
results coalesce and manifest themselves in the 
form of pressure to migrate This they vill only 
do if they realise that in the end national well¬ 
being coincides with mternational ^’^eli-being 

This programme sounds sufficiently chimerical, 
even though we have limited it to civilised States 
There can be little doubt, however, that a common 
action by civilised States is urgent. United upon 
a population policy, they may be able to maintain 
world order in face of developments in Asia vhich 
seem inevitable We now know, thanks to the 
recently pubhshed researches of economic historians, 
the true story of the great outpouring of population 
ni the western world during the last century. 
It was due not to an increase in the birth-rate, 
but to a decrease in the death-rate In all likelihood 
events m the East will follow the same course 
Indeed, in India events are now taking this turn 
Smee we camiot anticipate that any effective 
efforts will be made to guide events in the East 
so as to avoid the otherwise inevitable pressure 
towards migration, the only hope lies in a western 
world united in a common policy based upon a 
common basis of scientific investigation, and thus 
strong enough to control the situation If, on the 
other hand, the so-called civilised States embark 
upon competitions m numbers, they may w^ell 
come to grief, quite apart from the fact that the 
eastern races will inevitably heat them at the game 
It is a commonplace remark that the value of 
scientific conferences hes in the opportunities of 
personal contact, and not in the formal com- 
mumeations or discussions. It is only the readers 
of the popular press who imagnie that great 
discoveries are amiounced at congresses. This is 
not quite as true of the social sciences as of the 
natural sciences. The mechanism for distributing 
the results of research work in the natural sciences 
seems to be in advance of that in the field of the 
social sciences. It was mterestmg to observe that 
when biological matters were under discussion, 
the results of recent research were more generally 
familiar than w’hen social phenomena took the 
first place on the programme. Apart from the 
value of contact and of disseinmating niformation 
on certain matters, the conference has achieved 
a chstmet success in that it has decided to set up 
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the nucleus of a permanent orgaaisatioii for the* 
study of population ])roblcms It (*annot yet he 
said what form this will take But if out of it 
grous an organisation of a truiy intcuaiai-ionaf 
character, with the jirestigo of the full support 
of the representatives of the T*eleva,nt scueiu^es 
behind it, the conference will stand out as a notable" 
event The habit of international consultation on 
the scientific aspect will grow, and tins eaunoti 
fail in time to influence mtci’initional pohcjy 

The function of a permanent international 
organisation might thus be iiwofold. Tlie gre^ateu’ 
the prestige it gains, the moio unbkely ^\l\l it be 
that international policy will bo directe'd ri^gardk^ss 
of the findings of biologists and economists It 
would not be a propaganda organisation except- 
m the sense that it would assist to disseminate^ 
facts. Again, a most useful piece of we>rk !k"s in 
the correlation of investigations in diflerent fiehls. 
The practical problems of population are complex 
problems. The biologist, the statistician, anel the^ 
economist all have, for ex‘j>mple, seiniethmg tei- 
contribute towards the solution of tiie pi-eiblem 
of migration A deliberate effort is, however,, 
required in order to give due weight to i»he various- 
contributions in such a fashion i-hat praictical 
policies have regard to all the morc^ important 
factors involved It was ovkhmt enough at tlu"* 
conference that wnirkiu's in difiVvent liidds who 
have become interested in practical [iroblems look 
at these problems only too often from ui vmy 
narrow angle" An international organisation 
might do good wwk in o])enmg th(" (*yes of 
specialists to the necessity of ta,kmg tlu^ r("sults 
of w^’orkers m other fields into account Ix'iore they 
deliver their opinions as experts upon jirohlcnis 
which they have not fully envisaged 

So far as it affects Great Britain, one as]>("ct of 
the present situation, which is not v it!) out its 
importance, deserves a word of comment. It is 
not to be supposed that population problems 
when discussed at conferences or clsewdien^ will i)C 
referred to in the popular press unless tiu"y can 
be dressed up to justify a good headline or to form 
a sensational paragraph But it is disappointing 
to notice that the more responsible organs ip 
Great Britain appear to be committed more oi 
less to a boycott of these matters. The reference 
IS not to this conference in particular so much a 
to events here during the last few years. We havt 
still a long w^'ay to travel towards a rational poiiO/1 
when editors of responsible pax>crs regard popuJsi 
tion problems as too mdolicato or too dangeroii. 
for discussion m their pages. A. M. 0 -B. s 
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The Homolog’ues of Carbon. 

J. Comprehensive Treatise on Inorganic and Theo¬ 
retical Chemists y By Dr J W Mellor VoL 
7 Ti, Zr, Hf, Th, Ge, Sn, Pb, Inert Gases Pp 
x + 977. (London, Longmans, Green and Co , 
Ltd , 1927 ) 635 net. 

HE -RTiter of a ' comprehensive treatise ’ is in 
grave danger of being drovmed by the torrent 
of information ivliicb flows in upon him as soon as 
he accepts the responsibility of taking cogmsance 
of all the details of his chosen subject. It is almost 
a commonplace that the amount of readable matter 
in such a treatise (hke the pressure of a gas) 
is inversely proportional to its volume On this 
basis of calculation, it might be expected that a 
treatise on chemistry which has onl}- reached Group 
IV of the Periodic Classification in a seventh 
volume of 1000 pages would be mtolerabie in its 
dulhiess. It IS therefore a welcome rehef to find 
that the openmg sentence of Dr. Mellor’s new 
volume has the arresting character which one might 
expect to find at the beginnmg of a detective story 
''In 1791, W Gregor studied the black sands of 
Menacan, near Falmouth, Cornwall, and found 
some greyish-black granules which were attracted 
b}^ a magnet ” The sleuth then sets to work to 
solve his riddle with the help of hydrochloric and 
sulphuric acids, ammoma and potash-lye, and 
finally brings in tincture of galls as a means of 
checking a possible ahbi, and ends by confiding 
—to CrelVs Chemical Journal mstead of to his 
friend Watson—^his conclusion in the foILowmg 
terms : 

'' The extraordinary properties of the sand have 
led me to beheve that it contauis a new metalhc 
substance. In order to distmguish this substance 
from others, I have ventured to suggest a name 
derived from the neighbourhood—^]\Ienacan, Corn¬ 
wall—where it was found, and therefore I propose 
to call the metal menacamteC 

If the narrative lacks the element of horror, 
which is such an asset to the VTiter of detective 
stories, it has at least the merit of taking us to the 
romantic west, to speculate whether the hero of the 
3 tory saw the fig-tree growing out of the side of the 
bhurch tower when he visited Menacan at the time 
»f the French Revolution, whether he had a magnet 
1 his pocket whilst he was reading m the church 
he message of Charles I. to his loyal Cornish 
ubjects, and, finally, in what precise locality he 
flseovered the magnetic granules. x4iter reading m 
he succeeding sentences how the new element was 
«obbed of its Cornish name and called ^ titanium/ 
lie is impelled to breathe a lament, such as Urbain 

• No. 3022, VoL. 120] 


must have uttered when ' celtium ’ was re-baptized 
as ‘ hafnium ’ 

Since the volume deals with all the elements of 
Group IV , except carbon and sihcon, the reader 
will tiun with mterest to Chap xliii. to see what the 
author has to say about the celtium-hafnium con¬ 
troversy, on which readers of Nattjue should be 
already wnll-niformed (see vol 111, pp. 79,182, 2o2, 
and 462) The verdict of our modern Berzelius is 
unequivocal — 

'' In 1911, G Lubain announced the discover}^ of 
a new element m some residues remaining after the 
separation of the lutecium-^dterbium fractions of 
the rare earths He called it celtium. Subsequent 
observations showed that all the evidence in favour 
of this element was worthless In IMay, 1922, A. 
DauviJher found that the X-ray spectrum of these 
residues was in agreement with the presence of an 
element, atomic number 72, and G. Urbain applied 
the old term to the new element. The neo-celtium 
was not obtained in sufficient quantity, or suffi¬ 
ciently purified, to enable any other unequivocal 
statement to be made of its properties. Mean¬ 
while, January 1923, D. Coster and G. von Hevesy 
reported a new element . . . The new element 
was called hafnium, Hf—^from Hafnia, an ancient 
name for Copenhagen 

After reading these remarks it is not surprising 
to find that the chapter is labelled ' hafnium ’ and 
not ' celtium.’ 

The remaining elements of the first sub-group 
are zirconium and thorium, the latter being of 
interest both on account of its radioactivity and of 
its techmcal use in the ' incandescent gas-mantle/ 
These two topics form the subject of two sections 
m wffiieh the relevant researches are adequately 
reviewed. 

Passing on to the other sub-group, we find a 
section on The Physical Properties of Tm ” which 
IS eflectively illustrated by photographs of sli^^- 
bands in strained tin and of the surface of a sample 
of tm affected by the ' tin-pest.’ 

Under the headmg Physiological Action of 
Lead ” an amazing story is told of a custom, which 
appears to have prevailed for many centuries, of 

rendering harsh wine milder ” by boiling it in 
lead vessels, or by the action of litharge. The 
htharge or white-lead w^as singularly efficacious in 
renovating spoilt wine, but its physiological effect 
was disastrous, producing, according to the con¬ 
stitution of the consumer, a speedy or a linger- 
mg death, violent colics, obstructions, and other 
maladies.” It was, however, so successful, from 
the point of view of the vendor, that its use could 
barely be stopped by the severest of punishments, 
torture and death. After this, it is difficult to 
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fame that the recently puhli.shed “ Life and Worlc^ 

of Sir Patrick Manson ” iiuik(\s known tlic part 


admit that the use of preservatives in food is a 
purely modern vice, since it no longer seems neces¬ 
sary to suggest the infliction of penalties such as 
these merely in order to prevent the addition of 
boric acid (not exceeding 0 4 per cent) to cream, 
or of benzoic acid to that form of coffee which is 
sold m a bottle instead of a tin 

The final chapter of the volume deals with the 
“ Inert Gases ” This chapter relapses, perhaps 
inevitably, into the form of a catalogue of numerical 
data, alternating with long lists of authorities on a 
subject which has interested many workers both 
in physics and in chemistry. The reviewer has, 
however, formed the opinion that I)r. Mellor writes 
with more freedom and in a more interesting style 
as he ' warms up ’ to his colossal task ; and the 
numerous illustrations, although generally repro¬ 
duced on a very small scale, are of great value in 
setting out the precise conditions of equilibrium in 
scores of different systems. The photographs, 
which are not reduced so drastically, provide 
another welcome relief to the solidity of the text; 
and tiny diagrams, representing the results of X- 
ray analysis of substances such as stamiic iodide 
and the chlorostannates, show how closely the 
author has kept up with modern developments. 
He may therefore be congratulated without reserve 
on having arrived at his half-w’'ay house without 
showing any signs of weariness or fiagging, since he 
appears to be even more fresh and vigorous now 
than when he first started out on his long journey. 

T. M. Lowery. 


Zonae Torrid^ Tutamen.^ 

The Life and Work of Sir Patrick Manson, By 
Dr. Philip H. Manson-Bahr and Lieut.-Col. A 
Alcoek. Pp. ix + 273 + 12 plates. (London, 
Toronto, Melbourne and Sydney : CasseU and 
Co., Ltd., 1927.) 165. net. 

X the ordinary progress of knowledge, men 

come and men go, each contributing according 

to the talents given to him, but from time to time 

there appears an individual whose work signals 

the beginning of a new era. Such a man does not 

merely add his owm quota to the growing stream 

of knowdedge, but seems, by some hidden power, 

to unlock the w^aters of the w^eU of truth so that 

the stream becomes a flood. Such a man was 

Lister, whose centenary is celebrated this year, and 

such, too, was Manson, who stands in the same 

relation to modern tropical medicine as Lister does 

to modem surgery. It can but add to Lister^s 

f of the Royal Society of Tropicul Medicine and Hvrfene 

of \\hicb Manson was first president. J3.yfeienc, 
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that Lister played m support of Manson and floss 
in their pioneer w^oi'k 

Manson’s contributions to scientilii'- knowledge 
are as well known as they w(T(‘ vai*u‘d A list- of 
his published papers occupies twelve ]>ages. He 
has been called ' Mosquito Manson.’ It is tnu^ 
that his demonstration of tlie role of mosquitoes 
in relation to parasitic disease in man is th(^ 
brightest single gem in his crown of aeduevement, 
but attention has been focussed too much on this 
one discovery. Much more than that underlay 
Blanchard’s naming him the fabfua* of the 
modern science of tropical medicine ” It is lilting 
that the full measure of Manson’s worth should 
laid before the world by two men so intiniatcdy 
connected with him both in w^ork and jirivaii^ life 
as Dr. Manson - Bahr and Col. Alcock. What 
impresses, in this record, is the bigness of the man. 
Here was no dry-as-diist scientist content with 
making additions to abstract knowledge. In 
professional life he was a surgeon of skill and 
repute—and the two do not always go together—- 
a physician of insight and mature judgment, an 
obstetrician whose ability and tact made him 
acceptable to a foreign and highly conservatives 
race, a teacher who could attract and hold his 
pupils, a laboratory worker whose dext(‘rity ovc'r- 
came the difficulties of place and eircumstatuu^ ; 
and his work in every sphere was iliuminat(^d by 
an inquiring genius whicli set him ever specmhiting, 
probmg, searching, until basic facts and proecsssi^s 
were laid bare. In the world of alTaii's was 
shrewd and penetrating, with organising power and 
driving force which made him the cffoctivo advisor 
of a great department of State, and to whicjh there 
remain as monuments the medical school of Hong 
Kong and the London School of Tro])ioal Medicine. 
Of his private life too little is known, and ewen 
his biographers arc compelled to sketch with , 
uncertain pen the twenty years and more of j 
Manson’s life which were spent abroad. Ho was 
good company, kindly and courteous ; tolerant of; 
another’s contrary opinion so long as it was' 
sincerely held; a great reader, passionately foiu(, 
of poetry ; no mean geologist; a good man witlir 
a gun, and an angler after the heart of Isaac 
Walton, ^ 

Born in Aberdeenshire in 1844, Manson was a#',, 
first destined to be an engineer. His youthfifh 
desire to learn ‘ how the wheels go round ’ is BoeW'i 
when we find him, as a schoolboy, dissecting a cal^^ 
^ Perhaps this early anatomical study, as much 
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some physical frailty, turned his attention from 
the crude mechamsms of man’s construction to 
the most dehcate machme of ail, man himseK It 
may be, too, that the accident of the cat’s contain¬ 
ing a tapeworm determined his lifelong mterest 
in the helmmth parasites of man. Graduating m 
medicme at Aberdeen, he soon w^ent abroad, 
settling first at Amoy and later in Hong Kong 
Some idea of the difficulties to be overcome may 
be gathered from his having had to run for his 
life when attemptmg to perform an autopsy, and 
from the fact that the Customs Gazette w^as for 
long his only medium of pubhcation. His in¬ 
dependence of character is seen in his repayment 
to his father, with the first-fruits of his labour, of 
the expenses of his medical education Manson 
was liked and respected by the Chinese, and himself 
grew fond of them, a point brought out by 
Dr H M. Hanschell m an admirable pen portrait 
quoted by the authors. In Manson’s experiences 
on his first return to England is found the key to 
his determined and successful efforts to establish 
definite teaching on the diseases pecuhar to hot 
climates Impressed as he had been with his own 
ignorance of such subjects, he set about to acquire 
the fullest knowledge to be obtained in London. 
He found nothing save what he extracted for 
himself by searchmg the hbrary of the British 
Museum. 

Many pages of the “ Life ” are taken up by an 
extremely interesting series of letters from Manson 
to Ross, written while the latter was working to 
establish the mosquito-malaria theory. This part 
of the book makes a vivid picture—as vivid as 
and truer than that painted in highly-coloured 
language by a recent wTiter in the Kew World * 
Ross in India labouring under difficulties, now 
making a httle progress, now becoming side¬ 
tracked, now disheartened, now hopeful again as 
some success crowned his efforts ; and Manson in 
London anxiously awaiting every mail, writing 
frequently with helpful suggestions, supporting in 
high places by all the influence he could wield or 
induce others to wield, encouraging to solve the 
problem before other investigators should succeed, 
and reiterating, with a constancy which Ross 
might be pardoned for finding tiresome, his advice 
to '' foUow the flagellum ” The outcome is known 
to all. Failing with the other mosquitoes, Ross 
succeeded with the dappled anopheles and was 
able to go a stage further than did Manson’s 
hypothesis, and to show how the man-mosquito- 
man cycle is completed by the mosquito in the act 
of biting. 
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The account of ]\Ianson’s w^ork for the Chinese in 
Amoy and Hong Kong should be read by the 
many in China and the few m Great Britain who 
represent at present that the British in China 
have played no part -save that of self-interest. 
Britain’s history teems wuth the names of her sons 
who have gone to strange lands and have there 
enhanced the prestige of their race, and none more 
nobly than did Manson Though much of his life 
was spent outside the Empire and much in a colony 
territorially msiginficant, yet he may with truth 
be caUed an Empue builder. Dnectly through 
his mstrumentalit}^, more than three thousand 
doctors have received expert training m those 
special arts and sciences without the exercise of 
which many of the British Empire’s resources could 
never be tapped. His fame, like the influence of 
his life and work, is world-wide and abiding. 

J. F. C. Haslaivi. 


An Impeachment of Science. 

Science: Leading and 2Iisleading. By Arthur 
L^mch. Pp. 376 (London: John Murray, 
1927.) 7s. 6d. net. 

R. LYNCH covers a wide ground in his book 
on science dealing successively with mathe¬ 
matics, physics, chemistry, biology, physiology, 
medicine, psychology, and ethics. The modern 
sciences are so highly developed and specialised 
that it is unusual for a smgle writer to be able to 
discuss competently the technical details of more 
than a few sciences. IMr. Lynch considers that 
this tendency to specialisation requues correction, 
and with a laudable courage he attempts to put 
his prmciples into practice, mastering at the same 
time the technicalities of each science and ex¬ 
plaining them in language which is intelligible to 
all. While, however, his book contains a great 
deal of scientific mattef, its central theme does not 
appear to be so much the particular discoveries 
or the development of science as a criticism of 
current views as to the basic principles and methods 
of science. It is this philosophical theme which 
gives unity to what is otherwise a series of discursive 
essays. 

Mr. Lynch contends that the ordinary view or 
assumption as to the absolute certainty of scientific 
knowledge is mistaken, and he professes to establish 
his claim by recounting the constant mistakes 
committed by the great men of science of the past. 
The soundness of such an argument may be open 
to question, but the historical account given of 
science is often lively and interesting, although 
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perhaps too much is made of the small mistakes 
and foibles of great men When Mr. Lynch comes 
to philosophers such as Kant, he paints a picture 
which IS clearly too one-sided to carry much 
conviction. He does not set out in this book 
to explain at any length his own theory as to 
the character of scientific certamty, but he is 
content to indicate a view somewhat similar to that 
of Mach and to refer the reader to his work on 
psychology for a more complete exposition. 

Ill his first essay Mr. Lynch reviews briefly the 
early period wLen the philosophers ■were also the 
leading scientific workers. Actuated by a praise- 
•worthy desire to make the speculations of these 
early thinkers live, he tends to modernise overmuch 
their doctrines ; thus he says that in Heraclitus 
we find the early apprehension of the principle of 
evolution and also the theory of ether ; moreover, 
he scarcely does justice to the metaphysics either 
of Plato or of Aristotle. According to Mr. Lynch, 
the subject which Plato pursued with the greatest 
tenacity was mathematics, but the medieval 
schoolmen seized upon the more obscure of Plato's 
doctrines and '' left their malign influence to 
obfuscate the brains of many of our most famous 
and authoritative thinkers of to-day " ; and while 
Aristotle’s “ Ethics ” is a work of marvellous crea¬ 
tion,” Aristotle was nevertheless not strong in the 
‘‘ field of psychological analysis.” 

If Mr, Lynch takes a ' rationalist ’ view of 
medieval Platonism and is also hostile to modern 
absolute idealism, he is equally sceptical both of 
the scientific and of the philosophical theories of 
relativism. If his chapters on relativity have been 
understood aright, he thinks that Einstem has 
added very little to the body of scientific knowledge, 
and that his theory is rather a convenient formula 
liable to be overturned to-morrow, than a state¬ 
ment of an abiding truth. Philosophical rela¬ 
tivists, such as Lord Haldane, Mr. Lynch states 
have taken Polonius as their model and cannot 
be regarded seriously. Apparently the cure for all 
these fallacies and the basis for a true system of 
science and philosophy is to be found in a new 
constructive psychology. 

In the latter part of his book Mr. Lynch reviews 
modem schools of thought, and he does not conceal 
his contempt for most of the leadmg thinkers. 
Bradley, Bergson, Bosanquet, the Earl of BaHour, 
Dean Inge, Dr. Schiller, Prof. Wildon Carr, Prof. 
Dawes fficks, and others, are dismissed with none 
too complimentary remarks, and for universities 
and scientific associations generally Mr, Lynch 
has scarcely a good word to say. He appeals 
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over the heads of the profcssois to ihe great public, 
but he should bear 111 mind that while the public 
always likes and admires outspoken (‘.niieism, 
witty or caustic as the case may be, it immediaitely 
turns a deaf ear if it suspects a [lersoiial grudge or 
ill temper 

The Increase of Epidemic Diseases of the 
Nervous System. 

Epidemic Diseases of the 0antral Nervous System. 

By Dr. Arthur Saliisbury MacNaity. Pp. xiii + 

194. (London. Eaber and Glwyer, Ltd. (The 

Scientific Press), 1927 ) 12^. M. net. 

lEE and its incidents arc alwnys changing, new 
fashions and phenomena come and go, and^ 
among these our diseases alter not only in name 
but also in nature. With the more rapid means of 
communication the rate of living, though not 
longevity, has increased, and, like most generations, 
the present complacently condoles with itself on 
the increased strain of modem life. Neurology has 
made enormous advances in recent years, and, as 
a result, many new diseases have become recog¬ 
nised, but apart from the influence of this addition 
to knowledge there appears to be an increasing 
susceptibility of the central nervous system to 
attacks of epidemic disease, such as acute polio- 
myehtis during this century, during the spccdal 
conditions of the War cerebrospinal fev(U', and 
since the later years of the War a jmxoiicjally mw 
disease, epidemic or lethargic oncophaJit-is, known 
in the lay press as ' sleepy sickness,’ which should 
be distinguished from the sleeping sickness of more 
tropical climates, due to infection with trypano¬ 
somes. 

The endowed lectures at medical institutions 
ofler an opportunity for the publication of original 
investigations and for surveys of current know¬ 
ledge, The appearance in an expanded form, 
with more recent additions, of the scholarly Milroy 
Lectures on '' Epidemic Diseases of the Central 
Nervous System,” given in 1925 before the Itoyal 
College of Physicians of London by Dr. A. yalusbury 
MacNaity, of the Ministry of Health, and dedicated 
to his former teacher, the president of the College, 
Sir John Rose Bradford, provides convincing proof 
of the value of such endowments. Dr. MacNaity 
had much to do with the early investigation of 
encephalitis lethargica, first described early in 1917 
by Economo and von Wiesner in Vienna, and 
attracting attention a year later in England, where 
it was first suggested to be botulism, a very rare 
disease in Great Britain, of which the only definite 
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outbreak occurred m 1922 at Loch Maree from 
eatmg infected potted duck paste. 

Weil equipped m epidemiology, Dr MadSTalty is 
therefore able to give an admirable account of the 
epidemic nature and history of the three diseases— 
acute poliomyelitis and pohoencephalitis, cerebro¬ 
spinal fever, and encephalitis lethargica—^not only 
in man but also of what is known about their 
occurrence in animals Since the end of the War 
the incidence of cerebrospinal fever has greatly 
diminished, but unfortunately the reverse apphes 
to the other two, both of which are due to infec¬ 
tion with an ultra-microscopic virus spread by 
healthy ' carriers ' The after-ehects of encephalitis 
lethargica on the brain, which may follow acute 
attacks so slight as to pass almost or quite un¬ 
noticed, are calamitous ; when the incidence of 
abortive attacks and of its form, or the closely 
allied condition,known as epidemic hiccup, which do 
not appear in the notification returns, are taken into 
account, the increase becomes positively alarming. 
A thorough knowledge of the causation and epi¬ 
demiology of these diseases is most important in 
providmg efficient means for their prevention, a 
subject on which Dr. MacNalt}^ also touches, and 
hence this well-written and detailed account of 
their epidemiology is most appropriate. H. R. 


Our Bookshelf. 

Ldirhuch der GeopJiysih. Herausgegeben von Dr. 
B. Gutenberg. Liefermig 3. Pp. 401-608. 
(Berlin; Gebruder Borntraeger, 1926.) 12 gold 

marks. 

The third instalment of the work edited by Prof. 
Gutenberg maintains the standard of the first two. 
It begms with a clear and up-to-date account of 
terrestrial magnetism by Dr J. Bartels. One 
learns in it that the whole energy of the earth's 
permanent magnetic field is equivalent to that of 
the radiation received from the sun in three seconds * 
—or, it maybe remarked, to the gravitational energy 
released by a radial contraction of the order of 10~® 
cm. Prof. Gutenberg then devotes sixty-sis pages 
to the physical constitution, figure, density, and 
thermal state of the earth. In a useful, if brief, 
account of the figure of the earth, the Radau 
approximation is given, but neither Darwin nor 
Callandreau is mentioned. 

Present knowledge of the distribution of density 
is well summarized The three physical states of 
matter are clearly defined on p. 455. The dis- 
'tmguishing mark of a gas is its high compressibility, 
while a solid is distmguished from a hquid by the 
possession of a measurable rigidity, or elasticity of 
form, which hquids have not. Glasses are therefore 
regarded as sohds, and not as liquids. But Guten¬ 
berg seems to contemplate seriously the possibility 
that all solids have a finite viscosity ; the proposi- 
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tion IS perhaps wnrth consideration, though neither 
experiment nor theory lends it much support. 
The work of Bridgman, Tammann, and others on 
the properties of matter at high temperatures and 
pressures is described. Methods of measuring 
gravity and its variations with position are treated 
fully by Prof Ansel, ^vith special reference to 
the detection of masses of abnormal density near 
the surface. An account of electric currents in the 
crust is then given by Bartels. 

The last chapter, by Gutenberg, deals with the 
application of seismological methods to the in¬ 
vestigation of the uppermost layers of the crust. 
Until recently seismology, so far as it has dealt with 
the sedimentary layer at ail, has usually regarded 
it mamiy as a nuisance But the problems it ui- 
volves are now being attacked, and this chapter is, 
I beheve, the first connected account of the results. 
Artificial shocks, such as explosions or even the fall 
of a heavy body, are recorded on instruments with 
magnifications of the order of amithon, so that move¬ 
ments of almost molecular extent can be detected. 
The sound wave in the au is a prominent feature of 
the records. The velocities of compressional waves 
in the sedimentary rocks are notably less than in 
Igneous ones, of the order of 2 km /sec. as agamst 
5-4 km to 8 km./sec. Distortional waves have 
hitherto been found more difficult to observe. 

H. J, 

Mind and its Disorders . a Textbooh for Students 

and PracHtioriers of Medicine. By Dr. W. H. B. 

Stoddart. (Lewis’s Practical Series.) Pifth 

edition. Pp. xx-f593 + I2 plates. (London: 

H. K. Lewis and Co., Ltd., 1926.) 21.?. net. 

In the fifth edition of his well-known text-book, 
Dr. Stoddart has made several changes to conform 
with the latest ideas on the ever-growing subject 
of psychiatry. It is perhaps in general paralysis 
that there has been durmg the last few years the 
most prominent advance in therapeutics of mental 
disease. The section on the treatment of this 
disorder contains details of the modern treatment 
by mduced malaria, and also refers to the use of 
tryparsamide. The main new feature of clinical 
psychiatry is the recognition of mental changes 
following epidemic encephalitis, and a chapter is 
devoted to this disease and its sequelse. Dr. 
Stoddart’s experience is that certification is rarely 
required, and then only for the confused type of 
post-encephalitic state, but cases certainly occur 
in which that step is necessitated by changes in 
the moral sphere. 

The author continues to deal with psycho¬ 
pathology on dogmatic Preudian Imes. The root 
of the manic-depressive psychosis is regarded as 
a repressed sado-masochism; the former intra- 
neuromc intoxication theory is quite abandoned. 
Paranoia is said to have an invariable foundation 
of repressed homosexuality. Exophthalmic goitre 
is considered to be a variety of anxiety hysteria. 
It is left undecided whether dementia prseeox is 
primarily organic or psychogenic. While these 
views may not find general acceptance, they form 
excellent illustrations of the psycho-analytical 
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method, which, however far it may be removed 
from his own ideas, must receive the consideration 

of every psychiatrist 

Pmicijphs of Human Geography. By P Vidal de 
la Blache Edited by Emmanuel de Martonne 
Authorised translation from the French by Dr 
Milhcent Todd Bingham Pp xv + 511 + 6 plates 
(London • Constable and Co , Ltd , 1926 ) 18s 

net 

Human geography is a new subject, but its facts 
are old It is the outcome of the growdli of ideas 
rather than the result of discovery Man is not an 
abstraction m the world in which he lives, but his 
evolution is related to the environment in which 
he occurs The study of environment is not static 
but one that involves continual change in values 
as man evolves Prof Vidal de la Blache shows 
that there is more in geography than merely a 
study of the stage on which man has played his 
part, for man himself is a geographical factor 
changing and moulding his environment, and the 
study of progress entails a study of his struggles 
with physical and other obstacles. His distribu¬ 
tion over the globe and his varying degrees of 
progress are the expression of the geographical 
conditions he has met. 

The book is incomplete except for the early 
chapters on the distribution of population, and it 
has been put together from the author's notes after 
his death. Some of the more interesting sections 
on the factors of civilisation and the growth and 
influence of transport are fragmentary, but long 
enough to show the author's trend of thought 
Fortunately, some important maps wore complete 
and are included. In spite of its imperfections, the 
book is an important contribution to a side of 
geography which is specially associated with 
French workers. 

Korper und Keimzellen. Von Prof Jurgen W. 
Harms. (Monographien aus dem Gesamtgebiet 
der Physiologic der Pfianzen und der Tiere, Band 
9.) Teill. Pp. x + 516. 33 gold marks. Teil 
2. Pp.iii 4-617-1023. 33 gold marks. (Berlin 
Julius Springer, 1926.) 

The author, holdmg that a proper understanding 
of the relation of germplasm to soma is a pre¬ 
requisite in the investigation of all problems of 
biology, has set himself the task of giving in broad 
review an account of the established facts concern¬ 
ing this relationship as it exists in the animal 
kingdom (including man) The result of his 
endeavour is this excellent and most useful book. 
The objective method of presentation, the historical 
review followed by a fair statement of modern 
opinion, the judicial comparison of opposmg 
doctrines, the avoidance of any exhibition of 
preference save only in those matters upon which 
the author is a recognised authority, make the 
reading of this hook both pleasant and profitable. 
The sub] ect of the endocrine activity of the gonads 
is treated in a most thorough manner, and any one 
who seeks trustworthy guidance m the Stemach- 
Stieve controversy will find it here. Castration, 
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gonad imj)iantation, substitution therapy, and 
rejuvenation are discussed fully, and the role 
of the nervous system in the maintenance of the 
sexual characters is examined by reference to the 
author’s well-knovn wurk concerning thc^ tlmmb- 
pad of the frog The bibliography does not in¬ 
clude all the names and papers to whicli reference 
is made in the text. 

This work, into which Harms’s earlier book is 
worked in (“ Die innere Sekretion der Keimdrusen,” 
Jena, 1914), can be warmly recommended Not the 
least of its good qualities is that the author indicates 
everywhere lines of profitable research 

Indicators the/ir Use %n QumitHative Analysis and 
in the Colorimetric Determination of Hydrogen- 
lon Concentration. By Dr T. M. Kolthoh An 
authorised translation based upon the second 
German edition, revised and enlarged, by Dr. 
N HoAvell Furman Pp. xii+269, (New York: 
John Wiley and Sons, Inc , London Chapman 
and Hall, Ltd., 1926 ) 176*. iki. net 

Until the development of the concc^pi-ion of 
hydrogen-ion concentration, the use of indicators 
was confined within more or less empirical bound¬ 
aries. It is therefore only during comjiaraiively 
recent years that any appreciable insight has been 
obtained of the principles underlying the reactions 
of these bodies 

The volume under notice fully realises the 
avowed intention of its author to present a ir(‘,atis(^ 
the practical nature of which should b(‘. dcwelojied 
from theoretical considerations, without being over¬ 
whelmed by them. In the early chapters dealing 
with neutrahsations generally, with amphotiTic 
compounds and with the colour change of indicators 
experimental examples are described, wh('rover 
possible, to illustrate the various ])omts a,s th(\y 
arise. T'he uses of indicators ni (juantitativo 
neutralisations and in the colorimetric*, dedonnilla¬ 
tion of hydrogen-ion concentration, Tvdtli ju'actical 
apphcations, are then discussed Short chapters 
deal with indicator papers and with the theories of 
the colour changes of indicators, as distinct from 
the causes which bring about such changers. 

Apart from an occasional loose phrase, the trans¬ 
lation IS well done ; misprints are but few. Some 
useful tables and indexes conclude a volume which 
merits careful study by those who desire to obtain 
fullest benefit from the intelligent use of indicators. 

B. A. E. 

Atoms and Molecules being Part 1 and Chapter xii, 
of The Foundations of Chemical Theory,^^ By 
Prof. R. M Caven Pp. viii +141. (London and 
Glasgow- Blackie and Son, Ltd., 1927 ) Is net. 

The chapters which have been retained in this 
abbreviation deal with atomic and molcculai 
theories, atomic and molecular weights, valency 
and chemical constitution, classification of the 
elements, the modern view of the atom and 
the molecule, and finally the colloidal slate. The 
chapters omitted have reference chiefly to the 
states of matter, the properties of solutions anc 
the various types of chemical change. 
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Letters to the Editor. 

[The Editor does not hold himself lesponsible for 

opinions expressed by Ms correspondents. Neither 
can he undertake to return^ nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other part of Natxjbe. No notice is taken 
of anonymous communications.} 

The Origin of the Nebuhnm Spectrum. 

In the spectra of the gaseous nebulae several very 
strong lines are found which have not been duplicated 
in any teirestrial source- Many lines of evidence 
point to the fact that the lines are emitted by an 
element of low atomic weight. Since the spectra of 
the light elements, as excited in terrestrial sources, 
are well known, this leads to the conclusion that there 
must be some condition, presumably low density, 
which exists in the nebulae, that causes additional 
lines to be emitted. 

A type of line, which one would expect to be a,ffected 
by density in this manner, is that caused by a jump 
from a metastable state to a lower level. Such a 
metastable state is usually considered to be one from 
which jumps are very improbable, that is, one of 
which the average life is very long. Consequently, 
imder terrestrial conditions, where the time between 
impacts is a very small fraction of a second, the 
metastable atom, m general, will be dropped down to 
a lower state by collisions of the second kind or by 
impact with the walls long before the return would 
take place spontaneously with the emission of radia¬ 
tion. Under conditions m the nebulse, however, the 
time between impacts is very long, and many of these 
atoms will have a chance to return to lower states 
with the emission of radiation corresponding to the 
difference in energy between these metastable states. 

Since the nebul^ae are known to emit the well-known 
spectra of highly ionised nitrogen and oxygen, these 
ions at once suggest themselves as possible sources 
of the unknown lines as well. 

In a four-electron system such as Nn and Oui the 
lowest energy levels are due to the configuration of 
2 (2s) and 2 (2p) electrons. Accordmg to the Hund 
theory, this configuration gives rise to ®P, '^D, and 
terms. All but the lowest of these are metastable, 
smce any jump between them involves a zero change 
m the azimuthal quantum number. In a five-electron 
system such as On, the normal configuration of 2 (25) 
and 3 (2p) electrons forms ^S, ^D, and terms. These 
are likewise metastable. 

The frequency of lines due to jumps between these 
terms can be calculated accurately m only two cases, 
namely, of Om and of On. The calcu¬ 

lated frequencies, if unresolved, are 22916 and 
1 3646,which correspond to wave-lengths of 4362 64 A.U. 
and 7326 2 A U. respectively. Two of the strongest 
nebulium Imes are found at 4363 21 A.U. and 7325 A.U. 
These deviations are well within the rather large 
experimental errors arising from the fact that the 
values are calculated from the difference in frequency 
of lines in the 500 A.U. region. 

Another group of which the position can be pre¬ 
dicted roughly is of On- Both terms have been 

calculated from series relationships, but as no mter- 
combmations between quartets and doublets have 
been found, the predicted frequency is only approxi¬ 
mate. The predicted frequencies of the two com¬ 
ponents are 27157 and 27175, which correspond to 
wave-lengths of 368T25 A.U. and 3678 81 A.U 
respectively. The strongest two nebulium lines in 
the ultra-violet are at 3728 91 A.U. and 3726*16 A.U. 
The doublet separation checks well and uncertainties 
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m the adjustment of series limits for either the 
quartets or the doublets can accoimt for th^ deviation 
in wave-lengths 

The strongest lines in the whole nebulium spectrum 
are the pair at 5006 84 A U. and 4958*91 A U. These 
have a separation of 193 frequency umts, which is 
in almost exact agreement with the separation of 
192 umts obser^md for ^P^-^Po m Om. This at once 
suggests that these two Imes are and ^Pi-^Pfj 

respectively. The relative intensity of these two 
hues is just what would be expected. 

Another strong pair occurs at 6583 6 A.U. and 
6548 1 A.U , showmg a separation of 82 3 frequency 
imits. This agrees very well with the known separa¬ 
tion of 82 7 for ]S[jj n these lines are 

identified as and sp^-^Pg of ISTn- one can 

calculate at once the term value of since those of 
^P are already known. This ^P term should combine 
strongly with the ^P term of the s^p s configuration 
and the ^P term of the s^p-d configuration The teim 
values of these singlet terms have already been 
determmed accurately by Fowler. The calculated 
positions of the lines arismg from these combinations, 
obtamed with the use of the above nebulium lines, 
are 746 98 A U. and 582 15 A U. Strong Imes are 
observed in the nitrogen spectrum at 746 97 x4 U. and 
582 16 x4 U This furnishes almost certain proof of the 
identification of this pair of nebulium lines 

The other lines to be expected, on the above 
hjqpothesis, from I^n, Nm, On, and Om, fall outside 
the range of wave-lengths easily observable in nebulae. 
The above identifications account for all but two or 
three of the strong nebulium lines It should be noted 
that in every case where it has been possible to make 
an exact prediction, a strong nebulium line has been 
observed at the calculated place. Furthermore, the 
above identifications are entirely in accord with the 
behaviour of these lines in the nebula as observed 
by Wright. 

The nebulium lines thus far identified are collected 
in Table I. 


A 

Table I. 

Source, Senes Designation. 

7325*0 

On 

22) .ap 

6583 6 

Nil 

3P,.1P 

6548*1 

Nir 


5006-84 

Om 


4958 91 

Ora 

sp^-^P 

4363*21 

Ora 

^P -^3 

3728 91 

On 

^S -2Pa 

3726*16 

On 

^3 


I. S. Bowen. 

Norman Bridge Laboratory of Physics, 

CaMornia Institute of Technology, 

Sept. 7. 


The Function of Water Vapour in the Photo¬ 
synthesis of Hydrogen Chloride. 

Evidence was presented (B. Lewis and E, K. 
Rideal, J. Chem. Soc., 129, 583 and 596 ; 1926) for 
the view that the photo-expansion of bromine and 
othei halogens m the presence of water vapour (Budde 
effect) is due to heat liberated by the recombination 
of halogen atoms set free by the absoiption of light 
quanta. Although absorption of radiation occurs m the 
dry gas, no Budde efiect is observable (J W. Mellor, 
J. Chem. Soc., 81, 1280; 1902 ; Lewis and Rideal, loc. 
cit.) even when the gas is subjected to an mtense 
source of ultra-violet radiation (E. B. Ludlam, Proc. 
Roy. Soc. Edinburgh, 44, 197 , 1924). This is inter¬ 
preted to mean that the halogen does not dissociate 
in the dry state; that the radiation absorbed 
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activates the halogen molecule ior a shoit period of 
time and is then emitted (presumably as longer wave¬ 
lengths) 

It has been shown by several workers that the 
photo-chemical xmion of hydrogen and chlorine does 
not proceed m visible radiation in the absence of 
water vapour. Of the numerous mechanisms pro¬ 
posed for this reaction, the IsTernst atomic chain still 
remains on the whole the most plausible. The forma¬ 
tion of hydrogen bromide from the elements is known 
to proceed by way of bromine atoms, the endo¬ 
thermic ity of one of the atomic steps preventing long 
chains (for literature see Lewis and Kideal, J. Ainer. 
Chcnu 8oc, 48, 2553 , 1926) Lewis and Rideal 
(J. Ainer, CJiem. Soc , loc. cit ) have shown that the 
absence of tvater vapour retards this reaction Lack 
of space prevents adequate reply to Bodenstein and 
Jost {J, A?ner Chem Soc , 49, 1416 ; 1927), but it 
should be mentioned that Table III., p 2558 of Lewis 
and Kideal s paper, presents a series of experiments on 
the foiniation of hydrogen bromide m as dry a system 
as was possible at the high temperatures without the 
use of phosphorus pentoxide, in which considerable 
retardation was observed, and in one case, nearly 
stopped completely. Two or three tjqxographical 
errors prevail; the values for experiments 8 and 11 
should read 45-8 per cent, and 56 per cent., and in the 
last column. 52 2 per cent, belongs to experiment 10 

It is generally agreed that the high quantum yield 
in the photo-synthesis of hydrogen chloride is due to 
some chain mechanism involving chloride atoms. 
Since the mechanism of the Budde effect is probably 
the primary step m this reaction (Bernard Lewis, 
Trans. Far. Soc,» 21, 585 ; 1926), and if the atoms 
which initiate the chains are absent, then it follows 
that the latter cannot be initiated in the absence of 
water vapour. There seems to be no evidence that 
water vapour functions in the chain itself as was 
proposed by Coehn and Jung {Ber. 56, 696 ; 1923) 
and Coelm and Heymer (Die Natwwlssenschaften, 14, 
299 ; 1926) from the observation that the dry gases 
did not combine m the visible but did so in the ultra¬ 
violet. For the purpose of brief discussion these two 
mechanisms will be reproduced here. 

A. Moist hydrogen and chlorine : in visible light. 

(1) Clg + hi' (small) = CLo 

(2) 01^2 +CL =Ci2 + 2 Cl 

(3) CI 4 -H 2 O =HC1 + 0H 

(4) OH + Ha =H,0 + H 

(5) H-[-Cl2 =HCl-hCl 

B. Dry hydrogen and chlorme : in ultra-violet. 

(1) Cls-fhi' (large) =01% 

(2) Cl%4-Gl2 = CL+ 2 Cl 

(3) ClL-fHg =Cl2 4-2H 

twice (4) H -f CL = HCl Cl 

(5) Cl-fCi =Cl2 

Keaction (2) in both mechanisms is unnecessary, 
smce we know that non-polar (Franck, Trans. Far. 
iS'oc,, 21, 536; 1926) and polar (Kondratjew, Z. i. 
Fhysik, 39, 191; 1926 ; Bernard Lewis, KTatube, 
119, 493; 1927) molecules midergo optical dissocia¬ 
tion in a single act without collision. It has been 
pointed out that the time between absorption and 
dissociation for these simple molecules must be shorter 
than 10*1® sec. (Bernard Lewis, Proc. Nat. Acad. Sci., 
in press). If atoms can be formed in the dry gas, 
then since (1) and (2) m B are confined to one step 
without collision, the dissociation of the halogen 
would have occurred before (3) could take place. At 
lower hydrogen pressures the quantimi yield would be 
less than one. If we agree that (2) does take place m 
the dry gas, then in a 1 : 1 mixture of hydrogen and 
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chlorine (2) may occui more often than (3), due to the 
smaller heat of dissociation, and the quantum yield 
would again be less than one Altering the relative 
concentrations would also affect the yield It is 
difficult to see why chlorine atoms resulting from (2) 
and (4) in B cannot propagate chains as m 

C1 + H2 = HC1 + H, 

for this reaction still remains thermodynamically 
possible from latest thermochemical data In this 
case chains, and therefore high quantum yields, would 
be expected Mechanism B, for the dry gases, can¬ 
not explain satisfactorily the theoretically predicted 
f(uantum yield of two which was 111 general realised 
by Coehn and Heymer 

The chain mechanism in A for the moist gases is 
extremely doubtful Considerable doubt has been 
cast on (3) by Norrish (Trans. Far Soc , 21, 575 , 1926). 
Then (Fortschritt d chem Pliys, 18, 60-67, 1926)., 
after certain considerations, concludes with Lewis 
and Kideal (J. Am Chem Soc , loc cit.) that the 
action of w^ater is physical and theieforo does not 
enter into the chain mechanism 

It can be shown appioximately that reaction (4) 
in A IS endothermic to such an extent that the small 
efficiency of fruitful collisions between OH and H^ 
would cut the chains very short. Thus an essential 
step in the chain is not always effective, if indeed it is 
at all, and the mechanism therefore is inadmissible. 

Until evidence to the contrary is available, the 
mechanism of the moist reaction must be considered 
as a primary dissociation of the halogen under the 
influence of water vapour followed by an atomic 
cham, either that of Nernst or one suggested by Thon 
(Z. pkys. Chem., 124, 327 ; 1926), The dry reaction 
IS most simply explained by activation of a chlorine 
molecule and its interaction with hydrogen molocules 
to form two molecules of hydrogen chloride. How¬ 
ever, Thon (loc. cit., p. 60) suggests that a trace of 
oxygen m Coehn and Heymer’s experiments would 
bring about the photo-synfchesis of water in ultra¬ 
violet light and the mam reaction could proceed. 
This could be tested by exposing a dry mixture to 
visible light after the reaction had just coinmencod by 
exposure to ultra-violet It this reasoning is correct, 
the mixture should now react in the visible. 

There is a possible method of testing directly 
whether water vapour functions in tlie chain 
mechanism. Porter, Bardwell, and Lind (J. Am. 
Chem. Soc., 48, 2603, 1926), m some important 
experiments on the synthesis of hydrogen chloride, 
have shown that the chains are of the same length 
whether the reaction is earned out photochemically 
or by means of alpha radiation Since the variation 
of sensitivity of the mixture produces the same change 
m rate of both reactions, they conclude that ‘‘ this 
must mean that the reaction chains m both cases are 
of equal length, and hence the mechanisms of the 
secondary reactions are identical whatever they may 
be.*’ Ionisation by alpha radiation always takes 
place, and thus the initiators of the chains are present, 
regardless of water vapour. If water plays a role in 
the chain mechanism, no chains should be piopagated 
when a dry mixture of hjT-drogen and chlorme is 
exposed to alpha radiation. On the other liand, if 
chams, and therefore high quantum yields, persist in 
the absence of water vapour, this would indicate that 
the latter does not function ui the reaction chains. 
It is intended to cany out these experiments. 

Bernabd Lewis. 

(National Research Fellow.) 

School of Chemistry, 

University of Minnesota, 

Minneapolis, U S.A. 
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Transmutation of Elements, 

Since the pubhcatioii of my letter on the trans¬ 
mutation of lead m INTatube of May 1, 1926, I have 
contmued the experiments m collaboration with 
Er. A. Karssen and W. A, Frederikse. In the letter 
mentioned above I stated that our repeated experi¬ 
ments showed that the phenomena observed with the 
quartz-lead lamp and pointing to a transmutation of 
lead into mercury, were very difficult to reproduce, 
The lamp with which we obtamed the photograms 
pubhshed was the tenth made after changmg the 
construction from tmie to time to secure the most 
distinct results. In the hope of arriving at a still 
better method, and mtendmg to distil off the mercury 
continually during the sparkmg process, the construc¬ 
tion of the lamp was again changed. The result, 
however, was that, even without distillation, the lead 
spectrmn now remamed absolutely free from mercury 
lines. 

After this very unexpected result, a lam]p was con¬ 
structed as nearly identical as possible with the lamp 
before the last modification was made. The behaviour 
of this new lamp was not quite the same as that of 
the old one ; the discharges were different, the last 
contact was not made by a very thin jet of lead, and 
by oscillation all the gas was pumped out of the 
sparkmg space, which did not take place with the old 
lamp. FTotwithstandmg this, the appearance of mer¬ 
cury Imes was again observed, but not so strong, 
and after much longer periods than before. From this 
we obtamed the impression that the kind of discharge, 
being influenced by the construction of the lamp, was 
important here. To find another easily reproducible 
method, we tried now another constmction which 
allowed sparkmg at high voltages, 160,000 volts and 
10 milhamperes in a nitrogen atmosphere at different 
pressm’es between two solid lead electrodes, but the 
lead spectrmn remained absolutely free from mercury 
hues. 

Experiments of tlie same kmd were carried out with 
a lamp in which the lead electrodes were heated above 
the melting point, but the results of all these experi¬ 
ments with long sparks and consequently with dis¬ 
charges of relatively small potential fall, gave only 
negative results. 

In the meantmie, as mentioned m another paper, we 
applied a different sparkmg method, using carbon 
disulphide as liquid dielectric. From the extra pure 
lead supplied by Kahlbaum, and treated by us in the 
way already described to remove every trace of 
mercury, two electrodes, 15 mm. thick and 2 cm. 
long, were made. These were mounted m two 
holders of steel, connected to two rods of steel, and all 
the steel parts were heated beforehand for twenty-four 
hoius m an electric furnace at about 800° m an atmo¬ 
sphere of pure nitrogen. The steel-holders and rods 
treated m this way, and also the lead electrodes, 
were exammed by the slightly altered method of 
Stock (Z. f. anorg. Chem., 39, 465 and 791; 1926) 
and appeared to be completely free from mereiuy. 

Since it was possible that, for purification, the 
carbon disulphide had been shaken with mercury, 
sulphur was added and the solution was boiled for 
two hours in a flask vuth a reflux-condenser. The 
solution was then distilled, and 200 c.e, of the distil¬ 
late was exammed. No trace of mercury was found, 
whilst a quantity of 0*001 mgm. mercury would have 
been detected easily. Now we started our definite 
sparking experiments at 160,000 volts and 10-20 
milliamperes. Smce we wished to work at this 
voltage, and the dispersed lead soon dimmishes, the 
electrical resistance of the dielectric, causmg a 
decrease of the tension, every time, as the voltage 
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began to decrease, the experiment was stopped until 
the dispersed lead had precipitated After having 
sparked m this way discontmuously for one or two 
hours, the dispersed lead was gathered and exammed. 
In 30 gm. of the mixture of dispersed lead and carbon, 
0* 1-0*2 mgm. mercury was found. The same result was 
obtamed six separate tunes. Then our transformer 
went wrong, and it was some time before we could 
continue our experiments. 

In the meantime I resolved to carry out an experi¬ 
ment, the results of which would be very convincing. 
It would be very important if it could be proved 
m repeating the experiment, after replacmg only the 
lead electrodes by electrodes of another pure metal, 
of which no transmutation into mercury could be 
suspected, that the dispersed metal m this case is 
always free from mercury. I chose platmum ; two 
platmum rods, 3 mm. tiiiek and 4 cm. long, were 
mounted in the same steel-holders and the sparkmg 
experiments were repeated. The result was that the 
conglomerate of dispersed platmum and carbon was 
found to be free from mercury. 

On repeatmg this experiment, the result was the 
same ; and the conclusion consequently was, that the 
mercury fouad ui our sparkmg experiment with lead 
electrodes must have been formed from lead. I 
mtended to send now a pref)aration of our mercury 
to Dr, Aston, whom I had asked to examine it in his 
mass spectrograph, but I preferred not to do so before 
we had repeated the platmum experiments several 
times. The third sparking experiment with platmum 
electrodes and with a new quantity of purified 
carbon disulphide gave, however, not a negative but 
a positive result, hut not so strong as lue fowid 'in our 
experiments with lead electrodes. 

Taking for the fourth experiment the carbon 
disulphide previously used in our third experiment, 
the result was again negative. From this it follows 
that the new quantity of carbon disulphide must have 
contained a trace of a mercury compound, probably a 
volatile organic one, which was not removed by the 
purification method applied, and it had escaped 
detection. Smc© the positive result, after sparkmg 
with platmum electrodes, had disappeared, it seemed 
that this mercury compoxmd could be dissociated and 
removed by strong electrical discharges, and therefore 
we resolved to purify the carbon disulphide in future 
by the sparking method with platinum electrodes. 
The result of this method was excellent. After having 
sparked 750 c.c. of carbon disulphide for 1J hours, the 
conglomerate of dispersed platinum and carbon was 
separated from the liquid, and the liquid was distilled. 
The distillate proved to be free from mercuiy. This 
was found not only by direct chemical analytical 
examination, but also by submitting tho carbon 
disulphide to a repeated sparking process between 
platinum electrodes, and by examination of the 
conglomerate of platinum and carbon formed—about 
7 grams. The conglomerate was now completely free 
from mercury. This carbon disulphide purified by 
electrical discharges was used m our next experiments 
with lead electrodes, 1 cm. thick and 3 cm. long. 
These experiments, repeated several times, have so far 
given only negative results. At the moment I am, 
therefore, mchned to conclude that the mercury 
found in our earlier sparking^ experiments came, 
certainly partly and perhaps entirely, from the carbon 
disulphide. This seems possible, since in these 
experiments a used quantity of carbon disulphide 
was supplemented by a new quantity of carbon 
disulphide purified in the ordinary way. But there is 
still this difficulty, that after sparking between the 
lead electrodes in carbon disulphide, purified in the 
usual way, the reaction was stronger positive than 
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after sparking in this dielectric between platinum 
electrodes, in the same circumstances as regards 
voltage, current strength, and time. Consequently, 
there is still an uncertamty, which probably will be 
solved by our continued investigations. 

Though the experiments, which have been mentioned 
here very shortly, have taken a full year, they are only 
the beginning of detailed investigations m different 
directions. Still, I feel obhged to make this com- 
mumcation, smce I know that other mvestigators are 
repeatmg our sparkmg experiments with carbon 
disulphide. ^ A. Smits. 

Laboratory of General and Inorganic Chemistry, 
University of Amsterdam. 


Thyroid Gland and Plumage in Chickens. 

In a senes of experiments now being earned out 
with Brown Leghorn chicks concerning the relation 
of thyroid gland to plumage characterisation, some 
interesting results are already apparent in the 
thyroidectomised females The operation was carried 
out when the birds were 6 weeks old, and 3 weeks after 
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I’M, 1.—^Wmg coiitotir feathers from Brown Leghorn chicks 10 weeks 
old. Upper figures, controls, lower figures, thyroidectomised 
female operated on at 6 weeks old. 

the operation the effect on the plumage became visible. 
Changes in coloration first appear in the contour 
feathers of the wing, shoulder and cape, the whole 
forming a continuous arc of brightly coloured feathers 
from one wing edge to the other when the bird is 
examined with the wings outstretched. Exammation 
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of control male chicks at the same time showed a 
similar continuous band of brightly coloured feathers 
replacing the juvenile plumage m these areas, while 
no such band was present in the control females. In 
the region of the saddle, brightly coloured feathers 
were also observed in the thyroidectomised females 
and in control males, while being absent m control 
females. 

When the feathers were sufficiently grown to deter¬ 
mine their shape, it was seen that the majority of 
these brightly coloured feathers have the blunt tip 
characteristic of the juvenile feather. At a short 
distance from the tip, however, the shape changes 
abruptly, and m the proximal portion the feather is 
very similar to the typical male feather from the same 
regions, ^.e. it is heavily fringed and tapers almost to 
a point at the junction with the distal j'uvenile portion 
This condition is also foimd m feathers from control 
males of approximately the same age (Fig. 1). The 
coloration of the male-like feathers m the thyroidecto¬ 
mised females, while markedly differing from female 
colouring, is not quite so deep as that of the feathers 
from control males. 

It would appear thus that the removal of the 
thyroid gland from Brown Leghorn female chicks 
leads in the first place to the assumption of plumage 
of a type approaching in colour and form that of the 
male. These results are of special interest in view of 
the recent work on the effect of thyroid feeding on 
the plumage of the fowl. A. W. Greenwood. 

J. S. S. Blyth. 

Ammal Breeding Research Department, 

University of Edinburgh. 


Ultrasonic Stationary Waves. 

The observations described in the striking experi¬ 
ment of Hubbard and Loomis (Nature, Aug. 6, 1927, 
p. 189) are another example of the important con¬ 
clusions which may be derived from a study of the 
interesting phenomenon of ultrasonic stationary 
waves. Velocities of sound in vaiious liquids were 
determined here by the ultrasonic stationary wave 
method some years ago ; some of these results have 
already been published {Trans Roy Soc, Can.^ 3, 141 ; 
1923 , 159, 191, 197 ; 1925 ; 79 ; 1927) ; others were 
reported to the Canadian Research Council (Report, 
Boyle and Morgan, 1924). The ‘ detector * of the 
standmg waves in these experiments was ‘ nodal dust 
figures,’ something like the figures in a Kundt’s tube, 
but less precision was claimed for the results than is 
claimed by the authors above. 

Pierce also carried out very precise experiments on 
the velocity of soimd in gases (Proc. Amer. Acad.y 60, 
6, 271; 1925) by the ultrasonic method, the detector 
of the standmg waves m his experiments being a 
milli- or roicro-ammeter in the associated grid-circuit 
of the electric generating tube. In fact, Hubbard and 
Loomis’s experiment does for liquids what Pierce’s 
did for gases, with the exception that their standmg 
wave mdicator is a neon tube instead of a milli- 
ammeter. 

The purpose of this note is to point out that the 
presence of these ultrasonic stationary waves in a 
hquid can easily be demonstrated and visualised by 
making use of another phenomenon, namely, that of 
ultrasonic cavitation, or the production of bubbles in 
the hquid by the waves themselves. In our work in 
this laboratory nodal layers of bubbles, a half wave¬ 
length apart, have been produced in a tank of liquid 
between an ultrasonic generator and a refioctor ; and 
some months ago Messrs. Taylor and Spronlo arranged 
an apparatus for ultrasonic waves in which a bell-jar 
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was sealed to the face of an ultrasonic generator 
Liquid was poured m the beli-jar and the pres&ure m 
the air-space above it could be reduced bj^ a connected 
pump. On working the generatoi, stationary waves 
were produced in the vertical column of liquid above 
it, the air-liqmd surface serving as reflector The 
pressure in the bell jar and the voltage applied to the 
generator could be adjusted to result m the pro¬ 
duction of either large or small bubbles in the liquid. 
When large bubbles w’ere produced they rose rapidly 
through the liquid, but the small bubbles, especially 
at very high fi ec{ueneies, could be made to stay sus¬ 
pended in the liquid in layers parallel to the reflecting 
sill face The layers were half a wave-length apart, 
and measurements of wave-lengths and velocities 
could readily be effected Our purpose, however, 
was not to measure wave-lengths but to study cavita¬ 
tion, on which subject papers are in course of 
publication. 

The experiment is a very striking one, and in our 
work the nodal layers of bubbles were particularly 
regular and distinct at frequencies around 170,000 
cycles per second In addition, and as pomted out 
by Hubbard and Loomis, the column of liquid can be 
thrown into resonance, the condition of exact resonance 
in our experiment being indicated by a slight humping 
of the liquid at the free surface. The height of the 
hump depends on the intensity of the radiation, and 
if -^e liquid be slowly drained from the bell-jar the 
humping recurs every time the free surface passes 
through the nodal levels. In this way incidental 
measurements weie taken of half-wave lengths and 
velocities 

In all the determinations of velocity of sound by 
the ultrasonic method made in this laboratory in the 
last few years, we have found no detectable change of 
velocity with frequency, in solids or in liquids, within 
a range of frequency extending from 30,000 to 
600,000 cycles per second. B. W. Boyle. 

University of Alberta, 

Aug. 23. 


The Intrinsic Field of a Magnet. 

Reasons have been given recently by J. Dorfman 
(Nature, Mar. 5, 1927, p. 353) and by W. Peddie 
(Natctre, July 16, 1927, p. 80) against the view that 
there is in a magnet an intrinsic magnetic field of im¬ 
mense magnitude. It is true that an enormous intrinsic 
magnetic field explains simply, by analogy with the 
behaviour of flmds, how fen o-magnetic properties come 
into existence when a ferro-magnetic substance passes 
through the critical point from a high to a low tem¬ 
perature. By equating magnetic and thermal energies 
a formula can be obtained for the magnitude of this 
intrinsic field which at its maximum is, accordmg to 
Weiss, 3if^/Vo, bemg the maximum specific mag¬ 
netisation, & the critical temperature and H the gas 
constant referred to two degrees of freedom of kmetic 
energy. 

The calculation is made on the supposition that it 
IS allowable to treat magnetic energy as the simple 
equivalent of the thermal energy and this leads to a 
value for the intrinsic field at its maximum of the 
order of 10 ’' gausses, a magmtude so large that serious 
difficulties aiise both in accounting for its origm and 
also in deahng with some of the facts of mduced 
magnetism where, indeed, a small intrinsic magnetic 
field would be more appropriate. Undoubtedly forces 
of great magmtude exist within a magnet, but there 
are experimental grounds for concluding they are not 
such as give rise directly to ferro-magnetism. It 
seems necessary then-to suppose that there are two 
fields within a magnet of different oiigin and magnitude, 
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one arisuig from magnetic forces—a true mtrmsic 
magnetic field—and the other, and much the larger 
one, arising from ioices which may provisionally be 
classed as molecular, and that there is some mechanism 
whereby one tiekl can act upon the other It is con¬ 
ceivable that this action is due to the magnetic ties 
existmg between the magnetic molecules of a ferro¬ 
magnetic substance, the effect of which is that trans¬ 
lational movements of the molecules, controlled by 
the molecular forces and set up b}’ the thermal 
agencies, give rise to rotational motion of the molecules, 
such motion being controlled only by magnetic forces. 
In this connexion Ewing’s latest model of the ferro¬ 
magnetic atom is helpful in showing that there ma^ 
be a fixed and a movable part m the atom. 

At a high temperature, when translational and con¬ 
sequently rotational movements are violent, orienta¬ 
tion by an external magnetic field is so vigorously 
opposed that only paramagnetic equalities are in evi¬ 
dence When, however, the metal cools, and elastic 
properties appear, the molecular forces which come 
into action lestnct translatory motion, and conse¬ 
quently rotational motion subsides ; as there is nothing 
to oppose orientation of the molecules except a small 
intrinsic magnetic field, ferro-magnetic properties 
come into existence. Thus it may be the molecular 
field of force and not an immense magnetic mtrmsic 
field which brings into evidence ferro-magnetism. 

This view explains how any rotational movement 
of the molecules, if set up by thermal agencies, must 
involve the energy of agitation of the whole mass, 
which will be very large, but if set up by magnetic 
agencies the expenditure of energy will be very small, 
which IS what is observed experimentally. It is also 
consistent with the facts of the discontinmty of the 
specific heat at the critical temperature and of 
recalescence 

*Thus it is possible to reconcile the hj-qiothesis of a 
very large intrinsic field which may have magnetic 
effects with the hypothesis that the field itself is not a 
magnetic field immediately controlling ferro-magnetism^ 

J. R. Ashworth. 

Rochdale, Aug. 30. 


Photoelectric Emissivity and Sparking Potentials. 

In a recent paper m the Proc. Roy. Soc. (A, 144, 73; 
1927) I have described a photoelectric theory of the 
sparking potentials of discharge tubes, Aceordmg to 
this theory the sparkmg potential Vq is a function 
of the photoelectric emissivity 7 , of the cathode, for 
the radiation accompanying the neutralisation of the 
positive ions at the cathodic surface. 

It has been found possible to complete experiments 
upon the concomitant measurement of v^. and 7 , for 
the case of a parallel disc electrode tube, with helium 
as the filling gas. 

A measure of proportionality of 7 , P, was obtained 
by radiating the cathode tvith radiation proceeding 
from a hot wire discharge box of special form, and 
measuring the photoelectric effect; % was measiued 
in the usual way. 

The variation of with progressive pmification 
of the hehum by charcoal cooled in liquid air, was 
unexpected and remarkable. There occurred initially 
the well-known rapid decrease of the values of the 
sparkmg potential until a minmiiim value was 
attamed. After this, a slow rise in sparking potential 
took place, imtil a value of anything from about 
10 volts to 600 volts (according to gas pressure, etc.) 
lugher than the minimum was attained. 

Introduction of additional heliimi showed that the 
effects did not proceed from pressure changes. 

Concomitant measurements of P showed a fall 

o2 
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from a maximum at the iiiinimum sparking pot-ential 
to a miiiirniim at the final sparking potential 

Aftei consideiing a nmiiber of explanations of the 
phenomena, the following was adopteil * 

(1) The helium rapidly becomes pure, so that only 
slight traces of foreign gases remain, a fall of i\ 
occurs to a minimum, and the properties of the gas 
then lemain almost constant 

(2) The gas layer on the smface of the cathode 
undergoes slow cliaiige, probably by evaporation of 
the surface gas molecules into the helium and final 
disappeaiaiiee in the chaicoal This slow change of 
the^hthode suiface dmunishes progressively its photo- 

^^Nje^ctnc emissivity, and mcrease of i\ occurs imtil the 
modification ot the cathode has attained ecpiihbrium 
imder the exist mg conditions. 

It was determined, lor various jiressures, that 
throughout this region the graphs showing the 
relation between the corresponding values of and 
P were smooth curves, and the relation between 
log 1 IP and Vc v as either linear or of slightly curved 
form. The cpiantitative agreement with the equations 
given m the above mentioned paper was good. We 
may conclude, therefore, that the results give strong 
evidence in favour of the photoelectric theory of 
sparking potentials. 

James Taylor. 

Physical Institute of the 
University of Utrecht, 

Sept. 14. 


Sub-Grain Boundaries in Nickel. 

Beeebrls'G to the communication, of Messrs, C. J. 
Smitheils and H. P. Booksby in Nature of Aug. 13, 
p. 226, concernmg their own and Mr. F. S. Tntton’s 
observations on sub-gi*am bomidanes in timgsten 



Ere. 1 —^Pliotomicrograph of niclvel, deeply etclied in. concentrated 
nitric acid, x 200 


and iron, it may be of mterest to record that we have 
observed a similar structure in nickel, as illustrated 
in the accompanying photomicrograph (Fig. 1). 
This particular .specimen was melted in an atmosphere 
of hydrogen, cooled rather slowly until below the 
solidification point and then somewhat more rapidly 
to room temperature. 

The micrograph shows portions of two large grams, 
with a main grain boundary running parallel to one 
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edge of the photograph biib-boundaries moy be 
seen m tlie upper giain Deep etching lias resulted 
m a numbei ot etching pits which arc seen to be 
uniformly oriented witlun the mam grams, thus 
confirming the observations mentioned above It 
will also be noted that the sub-grams have a slight 
elongation (suggestive ot cold-working) parallel to 
the direction of the etching pits 

E. S. Davenport 

Westmghouse Lamp Co , 

Bloomfield, N J , 

Aug 25. 


Poor Common Salt! 

' Some books are lies frae end to end,” says Burns. 
Scientific (save the mark) speculation would seem to 
be on the way to this state ! Thus on p 405 of 
Nature, of Sept. 17, m a letter on Prof Lewis’s light 
corpuscles, the statement is made by the writer, that 
a ‘ speculation,’ by Prof. Lewis, about the ((uaiitum, 
“ IS lepugnant to common sense.” Again, on p 414, 
Prof. W L. Bragg asseits that “In sodium chloride 
there appear to he no molecules repiesouted by 
NaCl The equality m number of sodium and chlorine 
atoms IS arrived at by a chess-board pattern of these 
atoms; it IS a result of geometry and not of a 
pairing-of£ of the atoms ” 

This statement is more than “ repugnant to common 
sense.” It is absurd to the n . degree, not chemical 
cricket. Chemistry is neither chess nor geometry, 
whatever X-ray physics may be. Such unjustified 
aspersion of the molecular character of our most 
necessary condiment must not be allowed any longer 
to pass imchallenged. A little study of the Apostle 
Paul may be recommended to Prof. Bragg, as a neces¬ 
sary preliminary even to X-ray work, especially as the 
doctrine has been insistently advocated at the recent 
Flat Baces at Leeds, that science is the pursuit of 
truth. It were time that chemists took charge of 
chemistry once more and protected neophytes against 
the worship of false gods • at least taught thorn to 
ask for something more than chess-board evidence. 

Henry E Armstrong. 


Sill ^ 
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Solution of the Equation sin 0/0 = c 

An approximate solution of the equation 

w’here c -yl, may be got in the following manner. 

By putting sin 6 = '^, transform the equation to 

“ c ~ approximate solution of this 

equation is given by —(3X+Tp- which 

can be evaluated by logarithms Using sin we 

can find an approximate solution of 51^ = c. If 

be m the neighbourhood of 5 ° w© subtract V to get 
the answer to the nearest second If be less than 
about 3^, the value of B^ will give us the answer to 
the nearest second. 

In any case, the significant figure of the error 
{E) may be got by using E=^j ( - 2 4^) "^^ere 

. 3K+1 

~ 415 


-,A-- 


The true value {y) can then be got by using 
ya - y - E , Y , Naylor, 

H.M. Dockyard School, 

Devonport. 




October 1, 1927] 


JVATUJiF 


479 


The Safety in Mines Research Station near Buxton. 
By Prof H. B Dixon, F R S. 


I N moving the Mines Expermiental Station 
from Eskmeals, on the Cumberland coast, to 
Harpur Hill, near Buxton, the Safety m ]\Iines 
Research Board has sought and has found an 
equally secluded site in a more accessible district 
The choice of such a site in the England of to-day 
IS no easy problem It must be near a railway so 
that a sidmg can be run mto it, it must be near a 
water supply; it must not be near houses or a mam 
road, or indeed near any pubhc path, and, if 
possible, it must not interfere with the amenities of 
the neighbourhood Among the sandhills of Esk- 
meals there was seclusion enough, and the gun- 
range of Messrs Vickers on the adjoining site 
afforded both access by rail and immunity from 
complaint of ‘ explosion-shock.’ But Eskmeals 
had two drawbacks ; it suffered 
from sandstorms often, and from 
inaccessibihty at all times 

Though hidden by the foldmg 
hills, the station at Harpur Hill 
can be reached in about ten 
minutes from Buxton, whence 
lighting-gas and water are ob- 
tamed. The site comprises more 
than 400 acres and gives a wide 
" danger area ’ on either side of 
the steel explosion galleries In¬ 
deed, the site of the galleries was 
used for testmg guns and various 
bombs during the War; the 
nearest works, adjoining the site, 
are limestone quarries where 
blasting is constantly m opera¬ 
tion. 

While the scientific instru¬ 
ments at Eskmeals on the sea¬ 
shore suffered from sand and 
salt-spray, the high level of Harpur Hill (1200 feet 
above the sea) may expose the workers to greater 
extremes of weather. Great care, however, has been 
taken to afford protection to the instruments m- 
stalled, and the observation-huts and experimental 
chambers are substantially built in concrete. 

The two largest buildmgs on the site may be 
described as the Administrative Block and the 
Machinery or Works Block The first contains a row 
of offices for the staff, flanked at one end by a con¬ 
ference and lecture hall, and at the opposite end by 
a large laboratory and dark rooms for research work. 

Facing these offices the large works building is 
erected. It is rectangular in form with a central 
corridor—^through which the light railway runs. 
On one side are the store-rooms, the machine shop, 
and the blacksmith’s shop: on the other side are 
the battery-house, the power-house, the joiner’s 
and the electrician’s shop. There is also a canteen 
and a cook-house, and ample lavatory and bath¬ 
room accommodation for the workmen, as well as 
arrangements for dr37ing clothes. From the power¬ 
house electric current is supplied to the various 
centres by two circuits—at 110 volts and 220 volts. 
For the transport of heavy material a siding 
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has been run from the High Peak hne (L M & S. 
railway), and material can be unloaded here on to 
a concrete platform or mto the waggons of a 
3-feet-gauge railway by a cross-travelling gantry 
crane spanning the siding and the unloading plat¬ 
form. The 3-feet railwaj^ runs to the w’orks block 
and to the various research buildmgs on the site ; 
it also runs along the full length of the steel 
explosion galleries 

The Explosion Galleries. 

The longer gallery, 1008 feet m length, is made 
up of 40 sections of mild steel tubmg 4 feet in 
diameter and |-ineh thick. These sections are 
bolted together gas-tight by means of broad flanges 
compressmg asbestos and wire-rope packing. 


These packing rings simplify the removal of any 
section, and permit the insertion of a restriction 
plate at any of the junctions To prevent distor¬ 
tion of the tube by jumping or ‘ whipping ’ during 
an explosion, each section is bound dowm on to its 
concrete cradle by two steel bands anchored into 
the solid rock below. While the southern end of 
the gallery is open the northern end is closed, but 
connects at right angles through a moveable valve 
to the drift leading to the fan-house. The ventilat¬ 
ing fan can create an air current io. either direction 
through the gallery of 1200 feet per minute. A 
view of the 4-foot gallery is shown in Fig. 1, with 
the fan-house in the distance and the larger 
7|-foot gallery on the left 
"The object of the long gallery being the study 
of the nature of a coal-dust explosion as it is 
developed and progresses through its various 
phases, much care has been expended on obtaining 
exact records of the passage of the flame and the 
degree of pressure exerted at fixed points along the 
gallery. To secure these records instrument- 
cabins have been erected every 100 feet. They are 
built of steel plates on concrete foundations ; they 
are close to, but are not fastened to the gallery. 



Pig 1 — View from a bndge acrosb the middle ot the 4-ft gallery 
Reproduced from Paper No 34 of the Safety m Mines Research Board by permission of the 
Controller of H M Stationery Office 
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In eacli cabin a horizontal strip one foot wide has 
been removed, so that the mstriiments may be 
placed on shelves directly attached to the gallery , 
therefore as the gallery moves longitudinally with 
changes of temperature the shelves and their 
instruments travel with it without any strain 
To read the pressures developed m the gallery the 
U.S Bureau of Mines manometer has been adopted. 
In this instrument (shovm on its shelf m Fig. 2) 
the pressure acts through a short tube on a cast- 


steely diaphragm, the movement of which is com¬ 
municated to a small concave mirror of stainless 
steel focussing, a point of light on to a rotating 
drum carrying sensitised paper. The arrangement 
is such that the movement of the diaphragm is 
magnified 150 times m the displacement of the 
light image on the drum, the speed of which is 
registered electrically on a chronograph at the 
firing-station. In addition to acting as a mano¬ 
meter, the instrument also serves to register the 
passage of flame past a small thick glass window 
fixed in the side of the gallery. The light, when 
the flame illuminates the window, is focussed on 
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one side of the sensitised paper, which shows the 
duration and intensity of the flame, and also 
indicates if periodic vibrations of flame have been 
set up Each manometer is separately calibrated 
by subjecting it to known pressures after each 
series of tests. The manometer records are finally 
read on a special drum through a low-power 
microscoj)e fitted wuth cross-wires. 

For measuring the speed of flame along the 
gallery, bronze plugs are arranged to screw^ into 


the roof at intervals of 100 feet. They carry 
insulated steel rods 3 inches long, between which 
are stretched fine-gauge tin wire—^to be fused by 
the flame, but not broken by a pressure wave. In 
each cabin are arranged the electrical switches to 
connect the flame circuit-breaker to the chrono¬ 
graph in the firing-station (Fig 2). 

The Lauge and Small Gallebibs 

The 7|-feet gallery, a portion of that used at 
Eskmeals, has been erected for a length of 400 feet, 
and will be employed for demonstrations of the 
explodibility of pure coal-dust when it is raised 



?I0. 2.-—r-ft explosion gallery. Interior ot No 5 instriTnaent cabin, showing distribution ot 
electric circuits and method of mounting manometer 
Keproduced from Paper No. 34 of the Safety m Mines Besearch Board by permission of the 
Controller ot H M Stationery Office. 
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in a ciond in air and ignited. This gallery will 
also be used for other large-scale experiments—^for 
example, to determine the distance to which the 
flame of an explosion of fire-damp is pi ejected 
along a gallery. For this latter investigation 50 
feet of the gallery is separated from the rest b}" a 
sliding shutter, which can be opened when the 
methane and air in the 50-feet chamber are 
thoroughly mixed. The distance travelled by the 
projected flame is measured by the burning of 
thin sticks of cordite attached to the roof every 
10 feet in the open gallery beyond 

Parallel with the large gallery the 1-foot tube, 
300 feet long, is formed of sections bolted together 
by means of flanges—the joints bemg made air¬ 
tight by asbestos rings Between any two sections 
a steel ‘ restriction-ring ’ can be inserted m order 
to diminish the diameter of the tube and produce 
reflexions and turbulence 

The gas and air can be circulated and thoroughly 
mixed by means of a fan and a by-pass tube runmng 
the whole length of the gallery 
This tube will be used to study the 
development of fire-damp ex¬ 
plosions as the flame travels for¬ 
ward, both when the bore is smooth 
and uniform and also when the 
flame meets with surfaces which 
reflect pressure waves or cause 
turbulence by forcing the flame- 
front through smaller openings. 

Such restrictions, when tried on a 
small scale, have been shovm to 
have remarkable eflects on the 
travel of an explosion flame, the 
1-foot tube wull give the means of 
studying gas explosions with a 
larger volume of gas and a greater 
run ’ of flame than is possible in 
a laboratory experiment. 

High-explosives Research. 

One of the most interesting of the new buildings 
is that devoted to research on the nature of the 
shock and flame produced by high explosives. 

Plant has been installed to photograph by the 
Schlieren method the progress of the shock-wave 
through air, and also to record the movement of 
the flame and of the products of combustion when 
a high explosive is detonated in a cannon. A large 
concave mirror of stainless steel focusses the light 
from an arc lamp on to a moving film across the 
path of the shock-wave which refracts the beam. 
The movement of the pressure-wave is thus 
recorded in the wave-speed camera, which also 
serves to photograph the motion of the flame itself 
and of the products of combustion. The speed of 
the shock-wave in front of the flame, and its 
gradual dying down as it spreads in free air, are 
recorded and timed. The conditions for blanketmg 
the flame by the burnt gases of the explosion—a 
sure protection against fire-damp ignition—can thus 
be investigated. 

For the testing of explosives to be used in coal¬ 
mining a steel gallery 60 feet long and 6 feet in 
diameter has been erected. One half of this is the 
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gas chamber, separated from the other haM by an 
oiled-paper diaphragm, and vuth a central opening 
at the other end 12 inches in diameter When the 
gun is charged it is run up on rails so as to cover 
this opening—making a tight joint by means of a 
rubber-washer fixed round the rim of the opeiung. 
The methane (or other gas) is filled into the 
chamber through a meter, and the gas and air are 
thoroughly mixed by a circulating fan and a by¬ 
pass tube. The flame can be watched through two 
thick glass windows in the side of the gas-chamber 
from an observing station 60 feet awuy 

Gob-fiee Research Chamber. 

Another novelty is the structure (of reinforced 
concrete) to be devoted to the study of gob-fires. 
The building consists of a central chamber 30 feet 
square and 8 feet high, simulating a mine goaf, 
with a passage 6 feet wide running round it. 
Between the central chamber and the passage 
are three openings with steel slidmg doors operated 


from outside the building. A fan is arranged to 
deliver a current of air into the passage, and this 
can be distributed as desired through the goaf- 
chamber, into which flire-damp can also be intro¬ 
duced by pipes in the floor leading from a gas¬ 
holder. Two control cabins are built against the 
outer wall, and in these the temperature of any 
part of the inner chamber can be read off from 
thermo-couples fixed in metal sheaths, and samples 
of air and gas can be collected from positions either 
in the coal heap or outside it by means of J-inch 
metal pipes protected from fouling by filter-caps 
fitted to the inner ends. The design of the build¬ 
ing (which is illustrated in Fig, 3) is to determine the 
limiting conditions necessary for the production and 
ignition of an explosive gas mixture behind a stop¬ 
ping, and to study the methods of sealing off a fire so 
as to avoid the danger of such conditions arising. 

The slow-smouldermg of coal-refuse in the goaf 
has often led to fires, difficult to extinguish, and 
dangerous because of the inflammable gas distilled 
from the heated coal. But the conditions under 
which such gas becomes dangerous are at present 
little known, and they demand skilled investigation. 



Fig. 3 —^The chamber lor research on gob-fires In the background is the l-ft gallerj^ and 
beyond is a portion of the long 4-ft galierv 
Reproduced from Paper No 34 of the Satety in Mines Research Board 
by permission ot the Controller ot H.M Stationery Office 
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The Eng-Hshman of the Future.^ 


By Prof F G Paesons. 


I T has been borne in upon me, little by little, 
that some of the characteristics of the Enghsh- 
man of to-day do not seem to be hereditary at all, 
and that in some things we, in our development, 
are not folloTring am" Mendelian laws , nor are we 
harkmg back to Long Barrow, Bronze Age, Celtic, 
or Saxon t;^^es, but that gradually we are building 
up a new^ kind of man, dijffering m certam w^ays 
■—frem ail of these. 

Peelmg sure that a change is coming over our 
younger generation, let us try to see where it is 
leading, and whether heredity or environment is 
taking the greater share in guiding it, though we 
shall surely be wrong if we allow either of these 
great mfluences to leave our minds for a moment 
I must be careful not to undertake more than I can 
carry through in my time , and therefore I will 
only ask you to let me say a little about the three 
physical characteristics of stature, coloration, and 
head shape, in order to see whether anything may 
be learnt from these 

I suppose that no one would dare to say what the 
average height of the modern Englishman is, be¬ 
cause we have no State-controlled and State-aided 
means of sampling the physical conditions of our 
population in any way. I can state at first hand 
that the men of our labouring and agricultural 
classes in the Chilterns average 5 ft. 6 in., and that 
the mixed classes in a North Kent doctor’s practice 
are 5 ft. 7 m. ; but what we do not know is how 
much the stunted millions in the Mdland manu¬ 
facturing towns, and the mass of unemployed and 
unemployable humanity in the east of London, 
will pull this down. I suppose that, taking these 
into consideration, the average height of the 
Enghshman to-day is not more than 5 ft. 5 in ; 
though when we speak of the well-nourished classes 
there is a different tale to tell. I know, for example, 
that for the last twenty years my students at St. 
Thomas’s Hospital have averaged 5 ft 9 in. and in 
no single year have they ever risen so high as 5 ft. 
10 in. or dropped below 5 ft. 9 in.; but, steady 
though their average at this height has been for 
twenty years, I am quite sure that they are taller 
than were my own contemporaries forty years ago. 
Just as those contemporaries, in their turn, were 
probably taller than the originals of Bob Sawyer’s 
and Ben Allen’s fellow-students, who walked the 
Borough hospitals nearly a century ago. 

I thnik, therefore, that hygiene and better nutri¬ 
tion have done their work so far as stature is con¬ 
cerned. It may be that the more intensive health 
crusade of the last two or three years may cause a 
new rise in stature which has not yet had time to 
show itself, but I can see no signs of it as yet It 
may be, too, that, though environment may have 
played its last card, heredity may not have done 
so, and that if for any reason the" individuals with 
a higher percentage of Nordic traits in their patch- 

^ From the presidential address to Section H (Anthropology) of the 
British Association, delivered at Leeds on Sept 2. 
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work composition are put in a more favourable 
position to marry and beget offspring than those 
with a large number of Alpine and Mediteiranean 
traits, the stature may rise still further. 

I feel sure, however, that there is a certam 
average height beyond which the purest Nordic 
stock will not rise, and my belief is that this has 
been reached, or nearly reached, already—^so far 
as the higher classes are concerned. 

We have learnt how to raise our male stature 
to a point beyond which it will not go, and beyond 
w^hich it IS not well that it should go. But what 
of the woman ^ About twenty years ago I meas¬ 
ured the height of some 150 students of the School 
of Medicine for Women, and found their average 
to be 5 ft. 3 in., but after ten years their successors 
had added a fraction over an inch to their stature ; 
while this year I have measured 150 nurses and 
massage students at St. Thomas’s Hospital, whose 
average height was 5 ft. 4-9 in 

Now these girls belong to the very same class of 
the community as the male medical students ; 
indeed there are brothers and sisters in the tw"0 
groups, and the difference with which they have 
reacted to altered conditions is interesting; for, 
whereas the boys had reached their full average 
of 5 ft 9 in. when first I measured them twenty 
years ago—and their successors, year by year, 
have never added anything to, or lost anything 
from, their height, up to the present—their sisters 
have gained very nearly 2 inches in the twenty 
years, and practically have reached the height of 
the average Englishman, whom we dare not esti¬ 
mate as measuring more than 5 ft 5 in. There are 
no signs, moreover, that these healthily nourished 
girls have reached their maximum, as have the 
boys 

One often hears that the English people are 
becoming darker. To me the simplest index seems 
to be gained by adding half the number of the inter¬ 
mediate eyes to the light and half to the dark, and 
by then taking the new percentage of dark eyes 
as the index of eye coloration. In most cases it 
is unwise to use the hair or eyes alone, but to 
combine the two into a general index of nigrescence 
by adding the mdices of the hair and eyes together 
and then dividing the sum by two. 

I must he content, at this stage, simply to give 
some massed results in trying to solve the question 
whether Londoners, who practically are southern 
English people, have grown darker or fairer during 
the last sixty years. 

The following table gives the material which I 
have : 

Adult Males. 

Hair Index Eye Index. Nigrescence Index. 

1860 39-7 (2400) 35-7 (2400) 37-7 (2400) 

1927 27-4 (1483) 33-2 (1485) 30-3 (1485)' 


Adult Females. 
1860 42-7 (2813) 40 7 (2813) 

1927 23-9 (1487) 35 3 (411) 


41-7 (2813) 
29-6 (949) 
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Boys (8 to 16 years old) 

1927 8*7 (2565) 33 1 (2565) 20 9 (2565) 

GrIRLS (8 TO 16 Y'EARS OLD). 

1927 11*0 (1922) 34 3 (1922) 22-6 (1922) 

On looking at this table one cannot fail to be 
struck by the increase in fairness^ particularly in 
the hair; but I do not wish to press it too far, 
because there are so many possible sources of 
error. Not only is there the possibility that Beddoe 
and I had a different border-lme between brown 
and dark brown hair, but other things, such as the 
modern habit of wearmg the hair short, the habit 
of more frequently washmg the head, and the 
disuse to a considerable extent of pomatum and 
grease, all give an appearance of fairness which was 
wanting sixty years ago In the eye records I place 
more faith, for both Beddoe and I used an inter¬ 
mediate group between the hght and dark eyes, 
a group which I have divided in both sets of records 
equally between the light and the dark. The drop 
in the darkness here is not serious, but I think that 
it is large enough to be significant. 

The children's records at first seem irrelevant, 
smce I have nothing of sixty years ago with which 
to compare them. Their use is to supplement the 
present-day eye colours of the adults, especially 
those of the women, which are very scanty It will 
be noticed that m children of eight to sixteen the 
eye colours have become permanent, though the 
hair has not, and thus their evidence is valuable. 

These records, which run into several thousands, 
do not give us any reason to think that the Lon¬ 
doner IS becoming darker, but do give us reason, 
though it may need discounting, to believe that 
he is growmg fairer under changing conditions. 

The last point to which I wish to direct atten¬ 
tion is head shape. The anthropologist usually 
thinks of skulls in terms of their length and breadth, 
and certainly he has gained a great deal of useful 
information in the past from this cranial index; 
lately, however, he has felt that something more is 
needed, and specialists in craniology have piled up a 
mass of arcs, indices, coefificients, and angles The 
reason why the cranial or the cephalic index is not 
enough is that it treats the head as if it were a 
structure of two, instead of three, dimensions 
To use a homely simile, it is like giving the length 
and breadth of a box and then expecting the hearer 
to grasp what that box is like. We have hundreds 
of thousands of records of the length and breadth 
of heads, but very few of their height. I submit 
that, if we use ail three dimensions—length, 
breadth, and height—together, a standard will be 
gained which roughly will represent the size of the 
skull, and with this each dimension may be com¬ 
pared, and a proportional mdex for each established. 
The most accurate method, no doubt, is to take the 
product of the three dimensions and then to 
extract the cube root and multiply it by three. 
The result of this is a standard by which the length, 
breadth, and height of the skull may be divided, 
and in this way proportional indices obtained which 
will bear a definite relation to the size of the skull. 
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Unfortunately the process, though soon learned, is 
tiresome and needs a logarithm table, which is not 
always to hand. 

A much simpler, and for all practical purposes 
an equally valuable method of gaining proportional 
mdices, is to add together the length, breadth, and 
height of the skull, and then to divide each dimen¬ 
sion by the sum thus obtauied. This gives a series 
of indices which are, on an average, 0 006 lower 
than those which the cube-root system supplies ; 
but in no case does this alter the relative position 
of any of my series of British skulls. 

We are fortmiate enough to have two indepen¬ 
dent sets of measurements of the three mam stocks 
which went to the making of the Englishman— 
the Mediterranean, represented by the Long 
Barrow or Neolithic Race , the Alpine, represented 
b}^ the Beaker Folk ; and the Nordic, represented 
by the Anglo-Saxons. One of each of these three 
sets has been measured b}^ myself, and the other 
has been measured or collected by Morant, 
who published them in Biometrila If we add the 
proportional indices of the three stocks together 
and divide them by three, the result is as follows : 



Length 

Breadth 

Height ' , 

1 1 

, Morant 

0 4185 

0 3200 

0 2615 i 

= 1 0000 1 

Parsons 

0 4205 

0 3210 

0*2585 

= 1 0000 i 

Mean 

0*4195 

0*3205 

0*2600 

= 1 0000 


This result, surely, is as close as two people working 
upon different samples and different numbers of 
skulls of the same races could be expected to reach; 
and there is every reason to believe that the mean 
between the two sets of results is more likely to 
be nearer the truth than either of them taken 
separately, and ought roughly to represent what 
we should be likely to find, in the descendants, if 
equal numbers of Long Barrow folk, Beaker folk, 
and Anglo-Saxons were mixed and allowed to 
mterbreed. 

Let us compare this with the records of the 
Northamptonshire people who lived at Rothwell m 
the fourteenth and fifteenth centuries : 



Length 

Breadth 

: Height i 

Mean of Long 
Barrow, Beaker, 
and Saxons 
; Rothwell . 

' Hyth© 

1 

0*4195 

0 4180 
0*4090 

0 3205 

0 3230 
0*3300 1 

i 

j 

i 

0*2600 i 

0 2590 

0 2610 * 

= 1*0000 
= 1-0000 
= 1*0000 


This shows that if we evolve the kind of skuE 
which a mixture of the three mam stocks which 
we know went to the making of the medieval 
Englishman would produce, we get a form which, 
in its proportional length, breadth, and height is 
almost identical with that found in the Mdlander 
of the Middle Ages 

When, however, the Hythe crania are compared 
with these, we see at once that they must have had 
a different parentage; and wkat that parentage 
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is becomes plain when they are placed in company 
with the Beaker folk 



1 Length 

, Breadth, 

i 

Height [ 

1 

1 

, Hythe 

' Mean of Morant 

1 0 4090 

0-3300 

i 

I 0*2610 

= 1 0000 j 

and Parsons’ 

1 Beaker Folk 

' 0 4035 

0 3325 1 

i 1 

0 2640 

= 1-0000 1 


It seems to me clear that these Hythe people, in 
the fourteenth and fifteenth centuries, were the 
"result of an incursion and settlement of people from 
the Continent, of the Alpme Race, who had been 
slightly, hut only shghtiy, modified by mixture ^nth 
the Kentish folk 

In the eighteenth century the Londoners who 
lived m the neighbourhood of Clare Market had 
skulls the proportional dimensions of which differed 
very httle from those at Roth well: 


1 

Length 

Breadth. 

Height 


! 

i Rothwell . 

0*418 

0 323 

0-259 

= 1 000 

j Clare Market 

1 0*421 

0*322 

0 257 

j = 1 000 


Apparently, however, there was a little more of the 
Kordic and a httle less of the Alpine element about 
them. 

In the seventeenth century three series of plague 
skulls are available and w^ere described by Mac- 
doneii and Hooke, They are remarkable for their, 
low vaults and receding foreheads, and it has been 
suggested that they show that the modern Lon¬ 
doner has reverted to the Early Iron Age type, 
though formerly Pearson regarded them as Long 
Barrow in their characteristics. Unfortunately we 
know very httle of the craniology of the Early Iron 
Age. We must therefore let^this suggestion stand 
over until more work has been done upon the head 
shape of the Iron Age. There is one point, however, 
which I think should be borne in mind, especially 
since the Londoners seem to have gone back to a 
more normal head height in the eighteenth century; 
it is that during the plague the better class of 
citizens fled from the city, leaving the dregs of the 
population behind, and it is in these dregs that 
receding foreheads and low cranial vaults are most 
likely to be found. I cannot think that it is wise to 
use plague skulls as types of seventeenth-century 
Londoners as a wdiole. 

Kow we come to a new and striking development. 
Until the eighteenth century, the only skulls which 
show a proportional auricular height of more than 
0*260 are those belonging to the Alpine Race, that 
is to say the Beaker Folk and the Hythe people. 
Bearing this in mind, it is interesting to notice that 
in the early nineteenth century the proportion of 
the head height of English soldiers was 0*262, 
while in the men of the Royal Engineers, measured 
by Benington in the early part of the twentieth 
century, it had risen to 0*267, and in the patients at 
St. Thomas’s Hospital in the present day it is 0*271. 

These last three examples are of the less well- 
educated classes, and even in these it is remarkable 
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how the proportional height of the head has risen 
w^ell above anything which any of our ancestors 
can show', even w'ere w-e to claim the Beaker Folk 
as our mam ancestors, which ail the evidence tells 
us would he unjustifiable. 

When W'e come to measure the educated classes 
of the community, which have enjoyed a greater 
share of the modern, improved conditions of envir¬ 
onment, the result is still more striking, for we see 
the members of the British Association with a 
proportional head height of 0 271, the St. Thomas’s 
Hospital students with 0 272, the Oxford under¬ 
graduates wuth 0 272, a number of British anato¬ 
mists who met in Dublin in 1898 with 0 275, and 
the University College staff with 0 278. 

I can see no signs of heredity or harking back to 
any knowui ancestry m the change which is coming 
over the English head, but only signs of reaction to 
environment. Is it not reasonable to think that, 
as the improved conditions of life are gradually 
shared by all classes, this change in the head shape 
wiU gradually become more general until the 
Enghshman of the future is a man with a very 
differently proportioned head from that of any of 
his ancestors ? I do not wish to decry the old 
cranial index; it has helped us much in the past, 
it will help us much in the future. All that I 
would say is that unless we take the proportional 
height into account we shall miss a great deal that 
we ought to know. 

To sum up, I am left with the belief that the 
Englishman of the future is, if present conditions 
persist, making for an average height of 5 ft. 9 in., 
and the women for one of 5 ft. 6 in. or 5 ft. 7 in. 
That our people have reached, and are stationary 
at, a stage in which some 66 per cent, have light 
eyes and some 34 per cent, dark. That there are 
no signs whatever that the hair colour has darkened 
during the last sixty years, though there are signs, 
which perhaps need discounting, that the hair is 
lighter than it was sixty years ago. That the 
head shape is showing unmistakable signs of 
an increase of its proportional height, with a 
decrease of its proportional length, and that this 
increase of proportional height is greater than has 
been found in any of the stocks from which the 
modern Englishman is derived. It therefore cannot 
be looked upon as a harking back to any ancestral 
form, but must be regarded as an evolutionary 
process, in harmony with the greatly changed 
conditions of life which have come about during the 
last century. 

After all this suggestion, which a study of the 
head height presses upon us, is one which many 
have held for a long time. If we accept it I fear 
that many of the sentimental attractions of 
British anthropology will be lessened, since there 
wrill be greater difficulty in determining whether 
the modern Englishman has more Saxon, Neolithic, 
Alpine, or Iron Age blood in his veins ; and we 
must realise that he is becoming an individual who 
could not be formed by any possible combination 
of these stocks without the aid of external influ¬ 
ences. Heredity alone, therefore, will not account 
for the Englishman, of the future. 
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Cave Painting from Griqualand East4 
By Dr Sid^tey H Hayghton 


T he large slab covered with paintings, a portion 
of which IS reproduced herewith (Eig 1), has a 
height of 3 feet and a length of 7 feet 10 inches 
It IS obviously incomplete, and forms but part 
of what must have been a larger mural painting 
The slab, which is in the collection of the South 
African Museum, was obtained for the Museum in 
the year 1912 by l\Ir G S T Mandy He dis- 


The painting is probably one of the finest of its 
kind hitherto found in the Cape Province, and is 
remarkable not only for the coloration but also 
for the attention paid to details. The nature of 
the polychrome colouring can be compared with 
that of the wall-pamtings of Altamira 

The scene depicted is that of a herd of elands 
surrounded by hunters armed with bows and arrows 



FiQ 1 —Part ot polychrome painting on the Zaaraenkomst slab Scale about one-sixth natural size. 


covered it in a cave on the farm Zaamenkomst, i 
which lies about 12 miles from the town of Maciear 
in Griqualand East. The slab w^as lying, m two 
parts, face downwards, in ash which covered the 
floor of the cave, and must have fallen either for¬ 
wards from the wall of the cave or downwards 
from the roof. There is no evidence available to 
settle this pomt From the ash and debris on the 
floor of the cave no artefacts or other evidence 
of occupation have been recovered. Ho traces of 
paintings wnre found on other large slabs which 
lay in the ash , but on the walls were remaflis of 
other scenes show^mg an entirely difierent technique. 

1 Reprinted from a paper entitled "‘ITote on the Zaamenkomst Slab*" 
m Tranh Roy Soc South Africa^ vol. 14, part 3,1927. 
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I and also with battle-axes. The hunters are running 
rapidly, this impression being conveyed by a con¬ 
ventional drawing of the outstretched legs. The 
animals are depicted as foaming at the mouth, and, 
in one instance, approaching death is indicated by 
the presence of bloody foam. The details of the 
animal figures are far more realistic than those of 
the men; but the presence of head-plumes and 
battle-axes as part of the equipment of the hunters 
lends peculiar interest to the scene, for these 
w’ould seem to indicate that the men were not 
Bushmen but Bantu. The late Dr Permguey 
considered that the hows and arrows depicted are 
of the type used by the Barotse and other Zambezi 
tribes. 
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Obituary. 


Sm Aether Eteeett Shipley, G B.E , F R S 
T is impossible for me to write ^vitlioiit a pro¬ 
found sense of personal loss on the death of 
the first of the new scientific friends whose acquamt- 
aiice I made as a freshman at Cambridge m the 
Michaelmas term of 1880, and with whom I was 
closely associated diirmg the next twenty-eight 
years'” Shipley obtained a first class in the ISiaturai 
Sciences Tripos of 1882 (Part 1) and 1884 (Part 2), 
auxins scientific contemporaries included Adami, 
“'SMesoii, Chree, Fitzpatrick, J K. Green, Harker, 
Head, Sherrington, Threlfall, and D'Arcy Thompson 
In the interval between the two parts of his Tripos 
he had spent several months at the Zoological 
Station at Naples, the results of his studies being 
contained in his first scientific paper, on Brachio- 
poda (Argiope) He did not specially follow up 
this line of investigation in later years, but his con- 
tmued interest in the subject is shown by the fact 
that he vTote articles on Brachiopoda for “ The 
Cambridge Natural History ’’ (1895) and the 
^‘Encyclopaedia Britannica ” (1902) 

The atmosphere of Cambridge in Shipley’s 
undergraduate days was eminently calculated to 
encourage and stimulate the imagination of pupils 
who were ready to take an mterest in science. 
Liveing, Humpliry, and Michael Foster had been 
mainly instrumental in establishing the claims of 
natural science to an honoured place in the Uni¬ 
versity. Lord Rayleigh was Cavendish professor, 
and zoology was represented by Alfred Newton as 
professor, supported by J. W Clark in charge of 
the Museum, and by F. M. BaKour and Sedgvick 
at the laboratory. Vmes, a member of Shipley’s 
college, was engaged in teaching botany on modern 
Hnes. BaKour had given a great impetus to the 
study of embryology ; and his personal qualities, 
no less than the scientific eminence he had achieved, 
endeared him to his pupils m a way few teachers 
are beloved. The news of the Alpine accident in 
1882, which cut short his brilhant career in early 
Mfe, was, I think, first broken to me by Shipley, 
and it produced on us a supreme consciousness of 
personal grief. BaKour’s example had had its 
influence, and Shipley took up the study of verte¬ 
brate embryology, producmg, in 1887, a memoir 
on the development of the lamprey. Soon after¬ 
wards he turned his attention to the Gephyrean 
worms, an interest which he maintamed for many 
years, his first substantial paper on this subject 
having appeared in the Quarterly Journal of Micro¬ 
scopical Science (1890). He afterwards contri¬ 
buted a series of papers on this group to this and 
other Journals, and he described the Gephyrea 
collected by various expeditions, including those 
of Prof. Stanley Gardiner to Rotuma and Funafuti 
and the Maldive and Laccadive Islands, and of Ur. 
Arthur Willey to the Loyalty Islands and New 
Britain. 

Shipley’s interest shKted, in later years, to aspects 
of zoology which are not merely academic. So 
early as 1889 he had contributed to the Xew 
Bulletin a note on beetles destructive to rice-crops 
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ill Binma, and lie continued to take a special 
mterest in economic entomology, a subject vhich 
IS predominantly representeci in ins cliarniing 
* Minor Horrors of War ” (1915) and More Minor 
Horrors (1916) He was largely instrumental 
111 the inception, by the Colonial Office, of the Im¬ 
perial Bureau of Entomology, winch was estab¬ 
lished m 1909, at first under another name, with 
Lord Cromer as its first chairman 

A substantial part of Shipley’s scientific work 
was concerned with parasitic worms, with one or 
two papers on the Pentastomida, curious worm- 
like parasites which appear to be degenerate 
Arachnida Here, too, the practical side of the 
subject made a special appeal to him, as for 
example in his work for the Departmental Com¬ 
mittee on Grouse Disease, and for the report to the 
Ceylon Government on the pearl oyster fisheries 
His sense of humour was stirred by the reflection 
that a lady wearing a pearl necklace is usually 
not aw'are of the fact that the production of a pearl 
may have been due to the effort of the mollusc 
to protect itseK against a young intrusive tape¬ 
worm. 

In 1893, Shipley produced his Zoology of the 
Invertebrata,” a text-hook which has been largely 
used by students ; and he collaborated with his 
friend Prof. MacBride in the preparation of another 
text-book (‘‘ Zoology ”), which appeared in 1901 
and has had an equally successful career. He had 
previously been associated with Dr. Schonland 
and Prof. Poulton in issuing as an English trans¬ 
lation Weismann’s Essays upon Heredity,” a 
work which greatly assisted in familiarising English 
readers with Weismann’s work He was joint 
editor of The Cambridge Natural History,” 
which appeared m ten volumes from 1895 to 1909, 
and editor of the Pitt Press Natural Science 
Manuals (Biological Series) and of the Fauna of 
British India Series. He was perhaps at his best 
as a popular exponent of zoology His writings 
in this capacity, in the columns of the Times and 
elsewhere, abound in humorous touches which 
give them a specially readable and attractive 
quality, and they include many acute observations 
made by himself durmg his numerous Journeys to 
the United States and other parts of the world 

Shipley was born at Datchet on Mar. 10, 1861, 
and was educated at University College School 
and for a short time at St. Bartholomew’s Hospital 
He entered Christ’s College, Cambridge, in 1880, 
and became successively Fellow and Master of his 
College and Vice-Chancellor of the University 
He took a substantial part in lecturing, and for 
many years he was secretary to the Museums and 
Lecture Rooms Syndicate, a position involving 
the practical management of many of the affairs 
of the numerous buildings under his charge His 
capacity for work was unlimited, and he did very 
notable service to his College and University, and 
to the country generally, particularly during the 
years of the War. As early as 1887 he was sent 
by the Colonial Office to the Bermudas to investi- 
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gate a plant disease, and late ui life he was specially 
concerned in the establishment of the Imperial 
College of Agriculture in Trinidad, which he visited 
on more than one occasion and of which he was 
chairman He was also chairman of the Comicil 
of the Marine Biological Association, a member of 
Eoyal Commissions on the Civil Service, Trmity 
College, Biiblin, and the importation of store 
cattle and of the departmental inquiry into grouse 
disease , and he was a trustee of the Hunterian, 
Tancred, and Beit Foundations His scientific dis- 
tmction Avas recognised by honorary degrees con¬ 
ferred on him by Princeton, Michigan, and Phila¬ 
delphia, and by being made foreign member of the 
American Association of Economic Entomologists 
and of the Helminthological Society of Washington, 
and honorarj^ member of the Societe Zoologique et 
Malacologique de Belgique His period of office 
as Vice-Chancellor of the University of Cambridge, 
in 1917-1919, was described by the Times of Sept. 
23, in an interestmg account of the invaluable 
services which he performed for the country, fitly 
recogmsed b}" the award to him of the G B E m 
1920. He died at the Master's Lodge of Christ’s 
on Sept 22 

Few men haA^e had a wider circle of friends 
than Shipley, whose gifts of sympathy made him 


peisoiia grata to all sorts and conditions of men, 
from cabmet mimsters to undergraduates fresh 
from school He died full of honours and iiiii- 
Amrsally respected as a man who consistently main¬ 
tained the highest standard of public and priAmte 
duty, and in the midst of responsibilities which 
might well haAm absorbed all his attention, Avas 
always readA^ to give his time to the performance 
of innumerable acts of kindness. 

Sidney FIaemee. 


We regret to announce the follov mg deaths : ^ 

M Emile Haug, mernbre titulaire of the Section of 
Mineralogy of the Pans Academy of Sciences, professor 
of geology at the Sorbomie and a past president of 
the Geological Society of France, on Aug. 28, aged 
sixty-six years. 

Prof. L R. Lenox, for thirty-fiA^e years a member 
of the faculty of chemistry at Stanford Unwersity, 
on July 25, aged sixty -rwo years. 

Dr Thomas W. Salmon, medical director of the 
U S National Committee for IMental Hygiene and 
professor of psychiatry m Columbia UniA^ersity, New 
York, on Aug. 13, aged fifty-one years. 

Prof. Adrian Stokes, Sir William Dunn professor of 
pathology m the Unwersity of London, wffile mth 
the Rockefeller expedition im-'estigating West African 
yellow feA’er, at Lagos on Sept. 19, aged forty years. 


News an 

Maiujeactvbees in Great Britain haA^e been the 
targets of much deserved criticism on accomit of their 
long neglect of the assistance which systematic 
chemical and physical research is able to offer them, 
but in recent years their attitude has imphed a 
growing faith. Doubtless their policy m the past 
has been conditioned more by |he fact that research 
organisations adequate to the study of many of their 
problems cost a great deal of money than by any 
hostility to the idea of i:>rogress, although this is 
probably not universally true; ‘ small profits and 

quick retiu'ns,’ however excellent a maxim, does not 
stimulate the long view when business is brisk, and 
cannot afford it during a slump. The realisation, 
however, that industrial competition does not neces¬ 
sarily exclude scientific co-operation has led to the 
establishment and profitable operation, Avith State 
assistance, of a number of research associations. The 
youngest member of the family is the Research 
Association of British Paint, Colour, and Varnish 
Manufacturers, which was incorporated in September 
1926, and the laboratories of which were opened at the 
first annual general meeting at Teddmgton on Sept. 21 
last. 

The new Association, of which the president is Mr. 
S. K. Thornley and the director is Dr. L. A. Jordan, 
comes into existence at an interesting, if difficult, 
stage in the history of paint and varnish making. 
The ingredients of the good old varnish, often made 
by a secret process, find themselves challenged by 
new materials having unchallengeable protective and 
decorative qualities; the new materials require 
careful study in a variety of conditions, and the 
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relation of the character of the protective film to those 
of the liquid apphed are by no means fully understood. 
It IS now realised that the paint or A’armsh, as manu¬ 
factured, is, after all, only an intermediate product; 
its properties are of interest chiefly so far as—subject 
to the interference of external conditions such as 
climate and weather—they goA^em those of the film. 
Decoration, as well as protection, also moA^es with the 
times. The statement that the United States of 
America is using wood four times as rapidly as it is 
growing, or that that country wastes tlnrty million 
dollars annually on rust and decay, is adequate 
enough to support the ‘ more and better pamt ’ moA^e- 
ment, but a generally enhanced appreciation of the 
decoratiA^e A'-alue of paint coatings, mth its demand 
for new shades of colour, new surfaces, and new pro¬ 
perties, cannot be ignored. 

Cleably, the wide problems of the paint and 
Awmsh industries are beyond the resources of single 
manufacturers. Co-operation, howeA^er, has already 
made possible the equipment for the new research 
association of tliree chemical and physical laboratories, 
with offices and libraiy, and work is now proceeding 
on the equix^ment of a workshop and technical labora¬ 
tory, so that processes can be tested on a seim- 
maniifaeturmg scale. Already several specialised 
pieces of plant and apparatus have been presented 
or lent to the Association by firms or individuals in¬ 
terested ui its work. Mdiilst the technical side of the 
work is in its preliminary stages, laboratory research 
on seA^eral important problems is already in actiA-e 
progress. Economies and profits will doubtless accrue 
to the promoters from many of the investigations 
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undertaken, but it must be remembeied that a 
single important property such as the duiability of 
paint may eventually be theieby iiiipioved in such a 
way as to eonter benefits on the community and on 
the individual far gieater than can be measured by 
the financial retuiii to the paint and varnish industry 
itself. Govenmients seldom fail to leeeive their due 
sbaie of abuse, and politicians ai‘e but mfrequeiitly 
immune fioiii accusation of their failure to see, much 
less appieciate, the scientific iioiiit of view, yet much 
may be forgiven a Department of State which has had 
--Jjtlie“^wisdom to encomage, with practical assistance, 
the policy of co-operative scientific and industrial 
research, and those vaiious groups of business men 
who, though times have been bad, have had the fore¬ 
sight to translate the policy into effective action 

The biennial conference of the International Society 
of Leather Trades’ Chemists took place from Sept 12 
to 14 at the Leathersellers’ Hall, London, and was 
attended by the president of the Society, Prof D. 
McCandlish, the Worshipful Master of the Leather- 
sellers’ Company, representatives from British 
scientific societies and trade organisations, and 
members of the Society from Great Britain, France, 
Belgium, Italy, Czecho-Slovakia, Spain, and India. 
The Conference paid a warm and respectful tribute 
to the memory of the late Prof. H. R. Procter, the 
great pioneer of the scientific study of leather manu¬ 
facture and one of the founders of the Society, and 
decided in his honour to establish a fimd for the 
endowment of a post-graduate fellowship for research 
m leather chemistry to be held at the Procter Inter¬ 
national Research Laboratoiy at the University of 
Leeds. The progress of scientific research in the 
leather industry has constantly been hampered by 
the difficulty of analysmg such complex materials as 
leather, tanning extracts, and hide, and research in 
analjTical methods inevitably occupies much of the 
attention of the Society. The methods hitherto 
recommended by the Society are not trustworthy m 
their results, and the conference decided to confirm 
the adoption of the new method for the analysis of 
tanning materials which was recommended m May 
last at an mtemational congress of the three societies 
of leather trades, namely, the International Society, 
the Ameiican Leather Chemists’ Association, and the 
Internationale Vereine der Leder-Industrie Chemiker. 
This new method has now been adopted by the Inter¬ 
national and the American societies, and it is believed 
that the Geianan society is also taking the necessary 
steps to ensure its adoption by their members. 

The basis of the new method winch has been 
recommended by the International Society of Leather 
Trades’ Chemists for the analysis of tanning materials 
is the use of a hide powder washed free from mmeial 
salts by means of a veiy weakly acid solution brought 
to a pH of 5 to 5*4, Le. to the iso-electnc point of 
collagen. Such powders contain only a trace of 
mineral matter and give much more uniform results 
in the analysis of tanning materials than earlier 
powders, which contained a variable residuum of 
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calcimn salts. The methods of analysis of vegetable 
and chrome tanned leather and various materials 
used in the manufacture of leathci were also con¬ 
sidered at the 1 ‘ecent meeting. It was ingently 
recommended by the Society that the great amount 
of damage caused by the warble fly shoukl be brought 
to the notice of the governments of each country 
represented There are several good specifics against 
the pest, chchlorbenzoyl in vaseline and a suspension 
of tobacco 230wder both having proved effective In 
Denmark the use of proiihylactics had been made 
compulsory, with the result that the percentage of 
damaged hides among the indigenous cattle had fallen 
from 25 to 8 The British Warble Fly Commission, 
under Prof. Carpenter, abolished wwrble fly in two- 
years from a small island oft' the north coast of Ireland. 
Re-infeetion of clean areas by inpiortod stock is 
controlled in Switzerland by the com^iulsory slaughter¬ 
ing of all miiiorted live cattle within twenty-four 
hours. In England there are no conipulsoi'y measures 
against warble fly, and live cattle for store x^Hi'poses 
enter freely at the jiorts. It is perhaps not surpii&mg 
that the percentage of ‘ warbled ’ hides among English 
and Irish cattle is very high. 

To the July number of Electrical Commimicafiont 
Mr. Rollo Appleyard contributes a very interesting 
article on Charles Wheatstone. Wheatstone is best 
remembered by electricians in connexion with Wheat¬ 
stone’s bridge, winch is used in measuring electrical 
resistance. Yet curiously enough, Wheatstone him¬ 
self scrupulously assigns tins bridgo to its first 
inventor, S. H. Christie. If it is true that a man is 
known by Ins friends, then it is sufficient to moufion 
that Wheatstone was the friend of Faraday, Huxley, 
Brewster, and Tyndall, all of whom did iiivaluabh^ 
work m the cause of science and consecjiuudly for 
the benefit of liumamty. With the exception of 
Brewster, none of these had leceivcHl what can f)e 
called systematic education, but all were enthusiastic 
research 'workers Wheatstone, probably more than 
any other man, devoloiied the jiractical side of cloctnc 
telegraphy. No accomit of a practical ol(‘ctric 
telegraph was published prior to Cooke’s and Wheat¬ 
stone’s patent taken out m 1837. PIis sme wave 
model, his kaleidophone, his gas - jet organ, ins 
concertinas, and his polar clock are only a few of his 
many inventions His rotating mirror verified 
Kelvm’s prediction that m many eases a Leyden jar 
spark discharge is oscillatory. His endless patience 
as an experimenter was proved by the many experi¬ 
ments he made to determine the velocity of an 
electric discharge through a wire. But as J. B. 
Dumas said, his memory will live not only by Ins 
achievements but also by the recollection of “ lus rare 
qualities of heart, the uprightness of his cliaractor, 
and the agreeable charm of Ins persona] demeanour.” 

One of Wheatstone’s earliest inventions was an 
mstrument he called “ the enchanted lyre.” It was 
suspended from the ceiling by a cord and the music 
appeared to proceed from a combinocl har^), piano¬ 
forte, and dulcimer,” Wheatstone lumsolf desenbod 
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it as an application of a general principle for con¬ 
ducting sound. A writer in the Repository of Aits 
for September 1821, when describing this mstrument, 
foreshadows modern broadcasting in a remarkable 
way. Who knows but by tins means the music of 
an opera performed at the Kang’s Theatre may ere 
long be simultaneously enjoyed at Hanover Square 
Rooms, the City of London Tavern, and even at the 
Horns Tavern at Kennington, the sound travelling 
- . . from the mam laboratory of harmony m the 
Hajuiiarket to distant parts of the metropolis . 
perhaps words of speech may be susceptible of the 
same means of propagation.” In tins connexion it 
IS interesting to recall that the ancient Greeks believed 
that Pythagoras could leclm’e simultaneously m 
several towns many miles apart. 

In the course of the Congress of the Institut 
International d’Anthropologic, which was held at 
Amsterdam on Sept. 20-27, it w^as amiounced that 
the Prix Hollandais of the Institut has been awarded 
to Miss Dorothy A. E Garrod iii recognition of hei* 
work in prehistoiic arehgeology, and especially for her 
excavation of the cave at the Devil’s Tower, Gibraltar, 
in the course of which she found the second of the 
two Moiisterian Gibraltar skulls, the first havmg been 
discovered m 1843. It will be remembered that the 
site on which Miss Garrod worked w^as noted by the 
Abbe Breuil dining the War, but excavation 
necessarily had to be postponed. A prehminary 
account of the fragments of the skull discovered by 
Miss CJarrod earlier m the summer, which had been 
reconstructed by Mr. Dudley Buxton, was given at 
the Oxford meeting of the British Association last 
year. Miss Garrod returned to the site later m the 
autumn and cleared the cave to bed-rock, discovermg 
further fragments of the skull. The whole, as now 
reconstructed, apparently that of a child from eight 
to ten years old, will be exhibited and described 
shortly at a meeting of the Royal Anthropological 
Institute. Miss Garrod is also the author of a 
valuable suivey of the evidence relating to early 
man from the eaves m Britain entitled ‘‘ The Upper 
Palaeolithic Age in Britain.” We offer our smcere 
congratulations to Miss Garrod on her well-deserved 
honour. 

Mb. C. F. Taxman, librarian of the United States 
Weather Bureau, is writmg articles on weather topics 
every day for Science Service of Washington. These 
are appearing in the Boston Transcript and ten 
other North American newspapers. The umquely 
favourable position of Mr. Talman for work of 
this kind is evident after a perusal of one of 
these articles, which gives an account of the library 
under his charge at Washmgton. This library con¬ 
tains about 46,000 volumes, and is said to be the 
largest of its kmd m existence ; it includes a vast 
number of books about the weather and climate of all 
parts of the globe, in addition to all treatises on meteoro¬ 
logy that have appeared anywhere in the world, so 
far as the U. S. Weather Bm'eau has been able to 
secure them. With this mine of information im¬ 
mediately to hand, Mr. Talman no doubt has little 

No. 3022, Vox. 120] 


difficulty m finding some item of mterest for each day 
of the year ; he has, moreover, the gift of being both 
lucid and entertaining. 

The range of subjects dealt with by Mr. Talman m 
a sample batch of articles received recently, covering 
the period May 2 to Aug. 18, 1927, occasionally ex¬ 
tends into the borderland of meteorology, e.g., 
“ Experiments with Icebergs ”—an account of at¬ 
tempts to destroy icebergs with the aid of ignited 
charges of thermit—'"The Dust we Breathe,” 
“ Mysterious Sounds that Haunt the Air,” “ Will o’ 
the Wisp,” and so on Care has been taken to choose, 
so far as possible, subjects hkely to be topical at the 
time of their publication, which is of necessity a week 
or so later than the time when they are completed; 
thus for May 11 an article on “ The Traditional Cold 
Spell in May” was chosen, while several articles on very 
hot weather, and the best means of avoiding its 
attendant discomforts, were timed to appear m that 
portion of July that has the highest mean temperature. 
It is satisfactory to find no evidence anywhere m the 
series under review of a sacrifice of accuracy to mterest. 
The articles must stimulate thought and should tend 
to dispel many absurd illusions about the weather 
that are still current 

The Registrar-General’s Statistical Review, 1926, 
Tables, Part 2, has recently been issued by H.M. 
Stationery Office (price 5s.). Among the wealth of 
material it contains, the following points are of wide 
mterest The total population m thousands of Great 
Britam and Ireland was : 

Increase-f 



1926 

1925 

or Decrease - 
per cent 

England and Wales . 

39,067 

38,890 

■f0 46 

Scotland 

4,897 

4,893 

+ 0 08 

Northern Ireland 

1,256 

1,257 

-0 08 

Irish Free State 

2,970 

2,985 

-0 50 

Total 

48,190 

48,025 

-f0 34 


In England and Wales the male population increased 
by 0-52 per cent, and the female population by 0 40 
per cent. The births registered during the year 1926 
numbered 694,563, which is equal to a rate of 17*8 per 
1000 population. This rate was 0 5 per 1000 below 
that recorded in the previous year and, with the 
exception of the War year 1918, is the lowest rate 
recorded smce the establishment of civil registration. 
Not only has the birth rate declmed but also the actual 
number of births is the lowest recorded since 1860, 
when the population of England and Wales was only 
19,902,000, or about one-half of the estimate for 1926. 
The number of illegitimate births was 29,591, or 43 
per 1000 total births, and was 695 in excess of the 
total recorded in the previous year. The proportion 
of male to 1000 female births was 1041. This pro¬ 
portion showed a great increase during the War years 
and reached a maximum of 1060 m 1919, since when 
the decline has been almost continuous, and the rate 
IS now approximating to that which prevailed in the 
period immediately prior to the War. 

Late on the night of Sept 24, the R R.S. Discovery 
anchored in Falmouth Harbour, havmg completed a 
two years’ cruise to Cape Town, South Georgia, and 
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the FalMand Iblanch , she is expected to arixve in the 
Thames on Oct 1 It will be leiiiembeied that the 
primary object m fittms ont the Discova^y exp>edition 
was the investigation of the southern wlialmg tisheries, 
and a report of the woik carried out up to August 
1926 was contributed by the Director of Research, 
Dr Stanley Kemp, and members of the scientific staff, 
to our issue of Oct 30, 1926. p. 628 The first annual 
report of the expedition, bringing the account up to 
the end of 1926, has been recently published (see 
Katuhe, Aug. 27, p 308) It is expected that the 
scientific staff will spend some months ashore working 
up the results of the expedition, and it is confidently 
expected that these vail prove of gieat value to science 
and to the whaling industry 

A KEW speed recoid was set up near Vemce by 
Flight-Lieutenant S. N". Webster when he won the 
race for the Schneider Cup for Great Britain on 
Sept. 26 at an average speed of 281 miles 1246 yards 
an hour The race was over a course about 31 miles 
in length and triangular m shape, and seven laps had 
to he covered; this meant making two sharp turns 
in each lap. Tiiree Italian and three British machmes 
started, hut the Italian pilots and one of the British 
pilots had to come down Lieut. Webster was flymg 
a Supermarme-Napier S5 with geared engme. This 
engme, a development of the Kapier Lion unit, 
weighs 920 lb. and develops 890 h p The Super- 
marine seaplane was designed by Mr. R J. Mitchell, 
who seems to have been most successful in devising 
means for reducing head lesistance ; for example, 
petrol was stored m one of the floats, while the 
radiator for the water-cooling .system was fitted in 
an improved way beneath one of the wings. The 
only other machme which completed the course, piloted 
by Flight-Lieut O. E. Woisley, was also a Super- 
marine Xapier, but with an ungeared engme Lieut. 
Worsley*s average speed was 273 6 miles an hour. 
In last year’s race for the Schneider Cup, the winner. 
Major de Bernardi (Italy), on a Macehi monoplane 
with 800 h.p. Fiat engine, averaged 246 5 miles an 
hour. This year, for the first time, the British entry 
was orgamsed entnely by the Air Mimstry and service 
pilots were trained for the race 

To ascertain the value of aerial photography in the 
revision of 1/2500 Ordnance Survey plans, an area of 
some fifty square miles near Eastbourne was photo¬ 
graphed from the air at the same time that the usual 
revision was taking place durmg the summer of 1925. 
The results of this experiment are given in a small 
pamphlet issued by the Ordnance Survey and entitled 

Report on the Experimental Revision of the 1/2500 
Ordnance Survey Plans with the aid of Photographs 
taken from the Air ” (London: H.M. Stationery 
Office. 4d. net). It was found that this method was 
50 per cent, quicker than field work, 1670 scxuare miles 
being photographed by one machme in less than one 
hundred days. With the exception of some types of 
ware fences, all details were easily identified m the 
photographs, and changes in features could be plotted 
with accuracy. Invasion of lands and premises is 
reduced by the new method, and the interval between 
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I revision and publication should be shorter than it was 
i of old. The high costs of aerial levision could no 
j doubt be substantially reduced, but tlio speed of the 
I work makes it impossible to otter a continuous pro¬ 
gramme of flying to the avia.tors As a result ot the 
experiment, the Oidnance Survey proposes to revise 
solely by aerial photography an area of about 100 
square nules each year for seveial years. It wall then 
be possible to decide if the method wall be economical 
to adopt for all large-scale levisions. 

With the object of collecting, correlating, and 
placing at the disposal of British industry, all in¬ 
formation of a technical and practical character with 
regard to the use of nickel and its alloys, the Bureau 
of Information on Nickel, Limited, has been estab¬ 
lished wath offices at 2 Metal Exchange Buildings, 
Leadenhall Avenue, London, E C,3. The services 
of the Bureau wall be rendered wathout chaigo or 
condition 

Sir Arthur Keith’s recent presidential addicss to 
the British Association is to be published m ]\Iossrs. 
Watts and Co.’s Forum Series. It wall contain a 
forewrord and a supplementary paper entitled 

Further Evidence and Some Unsolved Problems ” ; 
and there will also be included three essays on 
“ Darwin’s Home,” “ Why I am a Darwanist,” and 
“ Capital as a Factor m Evolution,” as well as a page 
diagram elucidating man’s origin. The pneo of the 
publication will be Id. 

Applications are invited for the following appoint¬ 
ments, on or before the dates mentioned :—lecturer 
m engineering subjects at the Technical College, East 
London, South Africa—The Secretary, Ollico of tlu'> 
High Commissioner for the Union of Soutli Africa, 
South Africa House, Trafalgar Srpiare, W.C 2 {Ov.i. 7). 
A w^oman jirotossor of physiology at the Lady Haidingci 
Medical College, Delhi—The Honoiary Secretary, 
U.K. Branch Duttenn Fund, car© of Major-Goueral 
J. B. Smith, India Office, Whitehall, S.W.l (Oct. 8). 
An agricultural economist and an agricultural engineer 
under the agricultural department of the Tasmanian 
Government — The Agent - General for Tasmania, 
Australia House, Strand, WC.2 (Oct. 14). A county 
education officer for the Administrative County of 
Southampton—^Th© Clerk of the County Council, The 
Castle, Winchester (Oct. 17). An entomologist in 
the veterinary department of Tanganyika Territory 
with special knowledge of the blood-sucking diptora 
and the Ixodidse—The Private Secretary (Appoint¬ 
ments), Colonial Office, 38 Old Quoon Street, S.W.l 
(Nov. 15). A senior lecturer m geography and 
geology at the Natal University (Jollege, Pieter¬ 
maritzburg-—The Registrar, Natal University College, 
Pietermaritzburg, Natal (Nov. 30). A woman 
giaduate as chief assistant in the Domestic Science 
Department of the Battersea Polytechnic—The 
Principal, Battersea Polytechnic, S.W.l 1. An 
assistant bacteriologist at the Wellcome Research 
Laboratories, Khartoum—The Controller, Sudan 
Government, London Office, Wellington House, 
Buckingham Gate, S.W.l. A test assistant at the 
Aeroplane and Armament Experimental Establish- 
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nient of the Air Mmistry, Martlesliam Heath—The 
Officer Commanding, Aeroplane and Armament 
Expeiiment al Establishment, Mai tlesham Heath, 
M oodbridge, Suffolk An evening lecturer in structural 
mechanics at the West Ham Municipal College—^The 
Principal, Municipal College, Romford Road, Strat¬ 
ford, E.15 

The Royal Conmiission appointed by the Co mm on - 
v’ealth Government to inquire into the control and 
development of radio severely criticises Amalgamated 
Wireless (Australasia), Lmiited. This Company 
claims to have many patents, embracing all branches 
of radio communication. Accoidmg to a report 
in the Times of Sept 15, the Conunission says that 
the Company’s demand for royalties is based on 
the principle ‘‘that it is entitled to obtain from the 
|)ublic whatever it can get.” The Coimnission urges 
that the Company should make reductions m the 
charges for the use of patents If the Company 
fails to make the suggested reductions, the Com¬ 


mission urges that the Commonwealth Govermnent, 
after ascertaming that the patents aie valid, should 
purchase all the privately held shares in the company 
and so accpiire complete control Without a full 
knowledge of the facts, it is very difficult to criticise 
the motives and actions of the Commission and of 
Amalgamated Wireless (Australasia), Limited. The 
Government of Australia holds the majority of the 
shares, and we should have expected them to control 
the actions of the Amalgamated Company Private 
compames winch have expended considerable sums 
in research for many years hope to reap a harvest 
later on. It is m the public interest that they 
should receive royalties on their patents at least for 
a period of years It is in this way that great 
industries have been built up. We believe that there 
are between two and three thousand compames m 
Great Britain which utilise broadcasting patents. 
There seems to be no attempt to create a monopoly 
for a few favoured fimis. The cpiestion seems one 
that could be quickly settled by arbitration 


Our Astronomical Column. 


Rotation op the Galaxy —The fact that the 
spectroscope reveals rotation in several spiral nebulae 
renders it not improbable that a similar motion may 
be present in the galaxy, which has many pomts of 
resemblance to the spirals; it is not very easy, 
however, to detect a small systematic effect of this 
kind from star observations. " Mr J. H. Oort makes 
the attempt in Bull Astr Inst Nefh,, No. 132 He 
makes the assumption that there is unhkely to 
be any systematic motion at right angles to the 
galaxy; he therefore deduces the precession from 
proper motions resolved in that direction and 
finds a coiTeotion to Newcomb’s precession of 1"'37 
per century and a rotational eftect of about I" 
jier century. 

]Mr. Oort notes that if all the mass of the galaxy 
were concentrated at the centre, the law of force 
would be the inverse square of the distance ; wlule 
if the mass were distributed uniformly through a 
sphere, the law within the sphere would be the duect 
distance ; the actual law would be between the two. 
He deduces tentatively that the force according to 
the inverse scjuare law is 6/10 of the whole, from winch 
he finds that the central mass is about sixty thousand 
million times that of the sun. 

The linear speed of rotation in the sun’s neighbour¬ 
hood IS foimd to be 286 Inn./sec. towards galactic 
longitude 55°. The author suggests that the radial 
velocities found for the Magellanic Clouds is accounted 
for by this rotational motion, so that they may be 
outlying portions of the galaxy. 

The New Star in Aqtjila.— Nach., No. 5519, 
contains details of the spectrum of this star as photo- 
gi*aphed at Konigstuhl by Prof Max Wolf on Aug. 17. 
These agree well vuth the usual nova tjqie. The 
hvdrogen lines H/5 to Htj were seen both as emission 
and absorption lines ; the absorption hnes indicated 
a radial motion of - 1600 lorn./sec., while the emission 
ones indicated -h 100 to -h 150 km./sec. 

The Total Solar Eclipse op June 29.— Astr, 
Nach , No. 5519, contains observations of the total 
solar eclipse made at Ringebu, Norway, by G. Armel- 
lini and G. Conti of the Campidogho Observatory, 
Rome. Shadow bands were well seen both before 
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and after totality, the latter bemg the stronger. 
They were ciuved hke the letter S and had an nndu- 
latory movement. The illumination daring totality 
was much greater than that of the full moon. Signor 
Amielhm could read tj^’pe 0 5 mm. high, while 2 mm. 
was the immmum in full moonlight. Most of the hght 
during totality was diffused skylight, not that of the 
corona, as was shown by the fact that a stick 4 cm. 
m diameter threw no perceptible shadow on a white 
sheet. The observed times of begmmng and end of 
totality were 5^ 50 3s, and 5^ 35^ 24'68, U.T., 

each about 4 see. earlier than calculation, 

A sketch by Signor Conti shows the corona as a 
umform ring some 7' high, with seven long rays at 
fairly equal intervals. The longest are 40' long. The 
temperature fell from 11°T C. to 7° 9 C., afterwards 
rising to 12°*4 C. The coiom of the prominences is 
described as reddish-\nolet and as yellowish-red by 
the two observers respectively. 

Norman Lockyer Observatory, —The annual 
report of the director of the Norman Lockyer Obser¬ 
vatory, which has recently appeared, shows a con¬ 
tinuance of the programme which has been so usefully 
followed during the last few years. The chief features 
are the photography of stellar spectra for classification 
and parallax work, and the detailed study of changes 
in the spectra of bright line stars of early type. Four 
papers dealmg with this work have been published 
during the year, and three others are in preparation. 
In addition, the SJ-meh doublet has been mounted 
for the photography of meteors, and has been oriented 
to the pole star on clear nights when there has been 
no bright moonlight. Arrangements were made for 
obtainmg large-scale photographs of the chromo¬ 
sphere, prommences, and corona, and small-scale 
photographs of the corona and its spectrum, at Rich¬ 
mond (Yorks,) during the total solar eclipse of June 
29 last; while at the observatory at Sidmouth, 
preparations weie made for securing large-scale 
spectra of the chromosphere with the Hilger Littrow 
spectrograph. Neither programme, however, could 
be earned out, owing to unfavorable weather. The 
accounts for the year show a loss of £227, and the 
hope IS expressed that further endowments will be 
fortheommg. 
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Research Items. 


Chixese CtOXGS.— 3Iajor E. C. Kenny, m Man for i 
September, describes the two t^-pes of rare 'Clnnese 
gongs ’ which are found in Buima, and usually 
called by the English residents there ' Karen War 
Drums.’ They are now only found in the little 
frontier State of Karenm. The gongs are of two 
types, and of these the taller and more modern were 
made up to a time so lecent as 1894 by the Shan for 
their overlords the Karen. The flatter ancient t>"pe 
is beyond doubt of Chinese origin, and is very rare. 
The Karen assert that these latter were not made by ; 
dluman agency at all, but bv spirits, who are said to 
assume the forms of beautiful maidens and to smg j 
sweetly in the jungle on the outskiits of villages, 
attracting youths whom they destroy One gong 
•of this tt'pe 111 the British Museum is dated Made 
by Chang Fu in the 7 month of the 4 year of the 
reign of Clnen Hsmg,” i e ad. 226. The gongs aie 
•designated ‘ male ’ and ‘ female ’ according to whether 
they are decorated or not, the latter being the male, 
and are frequently foimd in pairs The drums are 
used for crop and other festivals, and periodically 
for summomng the outlying villages , but apparently 
never for war. 

The Stone Battle-axe. —Thfe spread of the stone 
or copj)er battle-axe is discussed by Prof. H, J. 
Fleure and ]Mr, Harold Peake in a communication 
in 3/an for September. They take the view that 
the axe-hammer wnth a shaft-hole was probably first 
made m metal and that the oldest example published 
is that from Cemetery A at Klish, dated at 3100- 
3000 B c., although older examples have recently 
come from IT. Although it may seem a far cry from 
Mesopotamia to a Emopean centre, the connexion 
between early Kuban and the Cyclades has been 
-demonstrated, while the former has too many 
elements of kinslup with Mesopotamia to leave any 
•doubt of their common origin. It is suggested that 
it was through the Cycladic contact mth Kuban 
that the battle-axe entered Cycladic Minoan culture 
in Early IMinoan II The early metal axe of copper 
had the butt end bent round to form the shaft-hole, 
and the earhest cast specimens had the hole nearer 
one end. When copied in stone the axe would have 
one cuttmg-edge mth the shaft toward the butt end, 
though not so near as in the metal tjrpe, to avoid ^ 
splittmg. It has been argued that of the British ' 
perforated axes, those with the hole nearer one end 
are earlier than those in which it is situated centrally. 
It is agreed that m the Baltic area the stone battle- 
axe underwent great development, but even her© a 
copper axe from Horway would serve as a metal 
prototjq)©. The authors’ view is that in the Baltic 
area the only culture was that of the shell mounds 
imtii the Megahthic culture mipmged on it from the 
south-west and the culture of the battle-axe and 
fine flint work cam© from the south-east. 

International Hebeing Investigations. — Rap¬ 
ports €t Prochs-verhaux des Reunions, voL 41, of the Con- 
seil Perm. Internat. pour TExpl. de la Mer, contains 
a good deal of information concerning the present 
state of our knowledge of the herrings in the North 
Sea, and sets out the programmes of investigations 
which are being undertaken by the countries inter¬ 
ested. The immense value of continuous observation 
over an extended period is admirably demonstrated 
by the striking results achieved by the Norwegian 
investigators through an unbroken series of years from 
1907 to the present time. Mr. Einer Lea’s preHimnary 
report on these results, and his discussion on the most 
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satisfactory method of summarising the observations 
for one season so as to give the best possible repre¬ 
sentation of the age-composition of the stock, wnll 
be read with interest. The report on Scottish investi¬ 
gations regarding the larval and post-larval stages of 
herring in the northern North Sea not only indicates 
the immediate difficulties experienced, but also demon¬ 
strates the general fact that great caution must be 
exercised when estimating age from scales of adult 
fishes. Evidence is advanced that some of the 
Scottish post-larvse acqmre scales during the calen¬ 
dar year in which they are born, so that their first 
winter of life is recorded on the scale as a winter-rmg. 
Others, however, remain in the unsealed condition 
until the year following birth, the first wintei-nng 
not being formed on the scale until the second winter 
of life. This fact very materially adds to the difficulty 
of estimating the age and origin of the adult fishes 
which visit Scottish waters. 

Fish Eggs and LARViE from the Java Sea.— 
In vol. 8 and voL 9 (1926) of De Treuhia, Dr. H C. 
Delsman gives a detailed account of his studies of 
fish eggs and larvae from the Java Sea. His observa¬ 
tions of the time of the day at which spawning appears 
to occur, and of the length of the incubation period of 
some of the eggs, are particularly interesting. Thus, 
the eggs of three species of the genus Caranx are all 
set free at a definite time towards midnight. At 
9 A.M. on the following mornmg, that is, less than 
12 hours after, those of <7. macrosoina hatch out 
Between 11 a.m. and 1 p.m. those of 0. hurra hatch, 
while at 6 p.m. the young of (7. crumenophthahnus 
©merge. In the course of egg-samphng with tow- 
nets, therefore, the eggs of C. macrosoma are to be 
found only in early mornmg hauls ; those of (7. hurra 
disappear from the tow-nets at about 1 so that 
m the afternoon only those of (7. crumenopJithahmis 
remain. These results are in accordance with a 
general rule that larger, more yolk-laden eggs take a 
longer time for their development than smaller ones 
with less yolk. Equally striking is the author’s 
accoimt of the growth of the embryo assigned to 
Clupea ftmhr%ata. Eggs taken at 7 am. showed only 
a small germinal disc and had evidently been laid 
shortly before capture. At 8 45 a.m. the germinal 
disc had grown half round the circumference of the 
egg, and the first indication of the embryo had ap¬ 
peared. At 10.45 a.m. the blastopore closed and the 
rudiment of the embryo had grown more distinct. 
During the afternoon the tail grew out, the embryo 
began to ‘ sprawl ’ within the spacious egg-membrane, 
and at 6 p.m. it hatched. Some idea of the speeding- 
up of the incubation period can be gathered from the 
comparison between the hatching of Scomber kana- 
gurta in less than 24 hours, and that of the mackerel 
{Scomber scomber) in 6 days in British waters, or with 
the 5 days for the American mackerel. 

Japanese Freshwater Branchiopoda. —Deno 
{Mem. Coll. Sci. Kyoto Imp Unw., B, vol. 2, No. 5, 
art. 12, 1926) gives a list and some details of the 
genera, species, and varieties of freshwater branchio¬ 
poda hitherto found in Japan, together with a few 
records from eastern China Of the thirty-one 
species of Cladocera, twenty-five are found also in 
Europe, but the Japanese Phyllopoda belong to 
species not represented in Europe. The author is 
inelmed to believe that Japanese examples of the 
Cladocera are generally smaller m size than corre- 
spondmg specimens from Europe or America, but 
he adds that further study is required before this 
can be decided. 
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GtHOWTH of PAHAMGECiuai —F. Mizuno has made 
careful observations (Science Reports, Tohuku Imp 
TJniv , 4tli series, voL 2 , No. 4, 1927) on the normal 
growth of Paramoecmm caudatum He found that 
at a temperature of 24°-26° C , division occurs at the 
end of eight or nme hours and that there was no 
difference in the rate of division between examples | 
in light and others in the dark Moie than 600 
specimens were killed at definite intervals after 
fission had occurred and they were drawn, their 
length and breadth measured, and their aiea 
determined by a planimeter. Immediately after 
fission, the daughter ParainoBCia increase maikedly 
in length but decrease in breadth : that is, there is a 
change in their form. Size cannot theretore be 
estimated by measming only the length, and as the 
volume could not be accurately ascertained, the most 
satisfactory method appeared to be the careful 
deteimmation of the aiea. When the areas of 
specimens killed at knovTi times after fission are 
})iotted, they show that the growth of Paramoecium 
IS represented by a Imear cuive. 

Lens Design — ^In Scientific Paper of the Bureau of 
Standards, No. 550, Mr. I. C. Garchiei deals with the 
application of the third order algebraic aberration 
equations for a thm lens to the design of lenses to 
fulfil given conditions, LTp to the piesent, there has 
been no book gnnng the third order aberrations in 
a form finite satisfactory for this purpose, and it has 
been difficult for a designer to get any information 
bet-ween that given m elementary text-books and 
that to be found in works on instrument design and 
other specialised problems. The notation adopted 
IS substantially that of von Bohr, but by the intro¬ 
duction of a modification in that of Taylor, it has 
been possible to give the results m each of the two 
notations The sign of the distance of a point from 
the lens is positive if in moving with the mcident 
light one passes through the lens before reachmg the 
point Designs of thm lenses and of systems con¬ 
taining thin lenses and prisms are w^orked out m 
detail by the author, and the paper of 130 pages 
should be of great help to the optical designer. 

Molecijlae VoLmiES AT Absolute Zero.— In two j 
interestmg papers- m the August number of the 
Journal of the Chemical Society, S. Sugden has shown 
that the simple ecpiation D - d~ D^(l - 
applies with great accuracy to Young’s results for 
the liCi[uid and vapour densities of thirty substances. 
D, d are the densities of liquid and saturated vapour, 
is the density at the absolute zero, Tj. is the 
reduced temperature. The equation contains two 
constants, and the critical tempeiature, only It 
is therefore possible to calculate 31 the molecular 
volume at the absolute zero. This magnitude, Fo, 
is shown empirically to be a nearly constant fraction, 
the values rangmg from 0 264 to 0 280, for a number of 
substances The value for hydrogen in 0 373. The 
equation |)roposed by Sugden is a special ease of a 
general one proposed by Verschaffelt. but the con¬ 
stants chosen give better results. The results apply 
also to associated liquids. It is further shown that 
vMiies of Fo can be predicted by addmg together 
certain characteristic constants for the atoms and 
structures present m the molecule for a very large 
number of compounds. 

Beturn CiBctriTS in Electric Tramways.—^I n 
electric tramway systems, for the sake of economy, 
it is customary to use the rails as pai-t of the circuit 
connecting the cljmamos at the tramway power 
station with the motors on the car. These rails are 
connected through the tram wheels with the negative 
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poles of the dynamos, and as they have to 
large current, an appreciable difference ot pc 
exists between various pomts on their lengths 
they are not msulated. only part of the return ciirrei 
flows by the rails, the rest flowing through the earth, 
the pipes of wutei and gas companies, and the 
cover mgs of telephone cabies The possibilities of 
serious electrolytic corrosion m laige telephone cables 
hy these leakage or ' vagabond ’ currents has 
made traction engineers consider whether the present 
precautions are sufficient In World Power for 
September, G. W Stubbmgs gives a helpful contribu¬ 
tion to the subject The Mmistry of Transport 
has imposed the regulation that the difference of 
potential between any two points on the rails must not 
exceed 7 volts. This regulation has been in use for 
many years and so tai lias been foiuid cpiite satis¬ 
factory, The replacement of overhead telephone 
wires by underground cables is a new fact that has 
to be considered MTien the cuiTent flows from the 
cable sheath to the rails there are risks of serious 
erosion occurrmg. A further restriction has been 
imposed, that the maximum potential difference 
between the rails and a buried pipe in its viemity 
shall not exceed 1 5 volts when the rail is negative 
to the pipe and 4 5 volts when the rail is positive 
to the pipe. This restriction seems desiiable, but to 
apply it ecpiitably in practice is difficult. In Great 
Britain, traction engineers as a rule rely on mamtam- 
ing the potentials of the rails low by means of special 
dtmamos takmg current from definite pomts of the 
rails through insulated circuits Mr Stubbmgs 
considers the relative merits of this method and that 
of usmg special copper conductors. 3Iany interestmg 
mathematical problems arise 

Electric Moments of Organic Molecules in 
Benzene Solution. —^3Ieasurements of the dielectric 
constants of bmary systems in which the first com¬ 
ponent (e g. benzene) is known to have no electric 
moment allow of the calculation of the electric moment 
of the molecule of the second component. The 
equation used is a combmation of the familiar 
Clausius-Mosotti law with a result deduced by 
Debye, in which the molar polarisation is shown to 
be a linear fimction of the reciprocal of the absolute 
temperature. In the July number of the Journal of 
the American Chemical Society, J. W. Williams and 
I J. Krchma apply this formula to the results found 
with a number of solutions in benzene. The values 
for the electric moments of the solute molecules vary 
from zero for carbon tetrachloride to 1 70 x 10"^® for 
phenol; ethyl ether has the value 122 10 "^®, 

chloroform 1 10 x 10'^®, and chlorobenzene 1-55 x 10"^®. 
These are m good agreement with previous results 
with the pure substances. These results are clearly 
of miportance in cert am fields of speculation in 
organic chemistry. An mterestmg result is that 
the moment of s;^unmetrical xylene is very small, 
whilst it IS appreciable in the case of imsymmetiical 
xylene. 

The Supposed Phosphorus Suboxide, P^O.— 
Fiom time to time various lower oxides of phosphorus 
have been described, but most of these have been 
shown to be impure amorphous phosphorus. One of 
them, Besson’s oxide, P 2 O, has been investigated by 
Chalk and Partm.gton, whose results are described 
m the August number of the Journal of the Chemical 
Society, It is shown that the supposed oxide is again 
an impure form of amorphous phosphorous, con¬ 
taminated with the materials used m the preparation 
desciibed by Besson The existence of an oxide of 
phosphorus below P 4 O 6 should therefore still be 
regarded as extremely doubtful. 
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The International Union of Geodesy and Geophysics. 


*IiE third conference of the Intel national X'nion of 
Geodesy and Geophysics was held at Pivigue on 
Sept. 3-10, at the invitation of the Czechoslovakian 
Government, though most of the sections iound it 
neeessaiy to hold some of their meetings m the pre¬ 
ceding week m order to get through their programmes 
of woik. Previous meetings held at Rome in 1922, 
and at Madrid m 1924, had proved to be of great 
value m providing an opportunity for workers m a 
group of sciences where international co-operation 
IS essential to discuss methods and to arrange schemes 
for future work. 

On the present occasion, 29 out of the 32 countries 
belonging to the Union were represented by delegates, 
who numbered more than 160. The Union, with its 
sections for geodesy, seismology, meteorology, terres¬ 
trial magnetism and electricity, oceanography, vol¬ 
canology, and hydiology, covers a very wide field, 
and these tnemiial meetmgs afford an occasion when 
questions involving two or more of these fields of 
work can be discussed by those who are actually 
occupied with them. 

In the Section of Geodesy the determmations of 
gravity at sea, made by Dr. Venmg Memesz of 
Holland on board a submarine during a voyage to 
Port Said, and also durmg one to Java by way of the 
Panama Canal, were described by him, and aroused 
much interest. The great ocean areas were shown to 
be generally m a state of approximate isostatic equili¬ 
brium, except in places where crustal movement is in 
progress, such as the Straits of Sunda, where con¬ 
siderable anomalies were shown to exist. The con¬ 
ference expressed the hope that other nations havmg 
submarmes of a suitable type will co-operate in 
this work of gravity determmation over ocean areas 
now that a satisfactory method of doing so has been 
developed, and proved to be efficient. Dr. Venmg 
Memesz also described certain improvements in his 
pendulum apparatus which he had introduced as the 
result of his experiences on submarine cruises. De¬ 
tailed accounts of this work will be published by the 
Dutch Geodetic Commission. 

The geodetic work which has been carried out 
recently on a co-operative plan by the coimtries on 
the shores of the Baltic fui'nished an example of an 
excellent piece of work, well designed and carefully 
carried out. It was suggested that such work might 
be done usefully in other restricted areas by similar 
co-operation. Summaries of geodetic work carried 
out since the last conference were commimicated by 
many coimtries, and were thus mad© available to 
other geodesists much sooner than would otherwise 
have been the case. 

In seismology much useful work was done m the 
discussion of the analysis of seismograms, the im¬ 
provement of telegraphic codes, the preparation of 
tables for use in the reduction of seismologieal data, 
etc. The conference urged that the countries con¬ 
cerned should improve the network of existing 
stations by establishing additional ones in North 
Spam, in the Balearic Islands, and in New Caledonia 
or Tahiti. A proposal of the National Committee for 
the United States that countries should co-operate 
in the study of ocean deeps 'was strongly supported. 

The Section of Meteorology was occupied 'with a 
large number of scientific ciuestions, among which 
the preparation of daily synoptic charts of the South 
Pacific Ocean, the extended study of solar radiation, 
and upper air observations m tropical regions and m 
the southern hemisphere, may be mentioned. The 
conference adopted a recommendation of the Section 
expressing the hope that this investigation of the 
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upper air m lo'w and southern latitudes might be 
actively prosecuted Now that the Inteinational 
Meteorological Committee finds itselt voiy luliy 
occupied with matters relating to tlio wnrking of the 
meteorological .services ot the various c'ouiitiios, tins 
Section ot the Geodetic and Geophysical Union finds 
full employment in the discussion of many scientific 
matters which would probably not be dealt with by 
the Committee ; thus, each of the two organisations 
work 'Without duplicating the work of the other, but 
on the contrary supplementing it. 

The Section of Terrestrial Magnetism had a full 
programme of work which mcluded the discussion of 
recent work, the comparison of instruments, the 
design of improved apparatus, and the reduction of 
observations. Atmospheric ionisation and the ob¬ 
servation of aurorae also came luider consideration, 
as well as the need for additional earth-ciuient in¬ 
stallations. 

The Section of Oceanography did much of its work 
by sub - committees appointed to consider the in¬ 
vestigation of the different great sea areas, and of 
tidal phenomena. 

In volcanology full accounts were communicated 
of the recent outburst of Vesuvius, and also of tho 
somewhat earlier volcanic activity at the island of 
Santorm. Certain problems connected with tho 
transmission of waves in the earth’s crust worn dis¬ 
cussed in a joint meeting with the Section of Seismo- 
logy, and the thermal gradient in the crust cam© up 
for detailed consideration. The conference adopted 
a resolution by the Section that countries m which 
active volcanoes occur should be invited to under¬ 
take the measurement of the thermal gradient in 
various locahties. 

In hydrology much work was done on problems 
relating to the flow of water, and the transport of 
silt in suspension also came under discussion. By an 
arrangement with the International Committoo on 
Glaciers, which was established in 1894, its work will 
now be transferred to and earned on by a conumtfcoo 
of the Section of Hydrology, oi which committoo A1. 
Hamberg will be the chairman and M. Mercaiiton ttio 
secretary. 

M. Lallemand was re-elected president of tho Union 
up to the end of 1931, when the statutes may bo revised 
and re-approved by the countries of the Union. Ho 
will thus have been president throughout the whole 
of the first period of the Union’s activity, twelve years. 
Some changes were mad© m the officers of the sections. 
Dr. L. A. Bauer replacing Dr. C. Chreo as president 
of the Section of Terrestrial Magnetism, and being in 
turn replaced as secretary by M Ch, Maurain. M. 
Welirl© becomes secretary of the Section of Moteoro- 

logy- 

The various communications which were inado to 
the sections at their meetmgs will be published by 
them in the immediate future, in continuation of 
the publication series which each section lias already 
initiated 

The most generous hospitality was shown to the 
delegates both by the Czechoslovakian Government 
and by the municipality of the city of Prague. In 
addition, the members of the organising committee 
made excellent arrangements, by which the delegates 
were sho-wn all the scientific institutions of import¬ 
ance as well as the numerous musemns, galleriosrand 
houses of historical and artistic interest m and'near 
the city. 

The President of the Republic was to have received 
the delegates on one evening, but unfortunately his 
health did not allow him to return to Prague to do 
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SO ; the Minister of Foreign Affairs held the reception i vitations to meet at Stockholm and at Lisbon ; both 
on his behalf. j were accepted m principle, but it was left to the 

On the conclusion of the conference delegates had executive committee to decide later which of the two 
the choice of visitmg the Tatra Mountams m south- should be definitely accepted, since the wish had been 
eastern Czechoslovakia, or the prmcipal health resorts, exjiressed by the*^ United States Research Council 
mciudmgJoachimstal, Keilb erg, Karlsbad, and Marien- that the Unions meeting should take place near 
bad. ^ in time and place to that of the International Astro- 

For the next meetmg the conference received in- nomical Umon, wdienever this should be practicable. 


International Congress of Genetics. 


E fifth International Congress of Genetics, held 1 
in Berlin on Sept 11-18, was a ver^'" important j 
and successful meeting The opening addresses of | 
welcome were given in the auditorium of the Berlin 
Medical Society in Luisenstrasse, while all the other 
sessions were held at the Umversity (Unter den 
Linden) Members of the Congress were welcomed 
by Prof. E. Baur, chairman of the committee of 
arrangements, as well as by the German Minister of 
the Interior, the Prussian Minister of Agriculture, the i 
head of the Berhn Medical Service, and Prof. Kmep, 
representing the University of Berlm. At this 
meeting an address was given by Prof. R. von 
Wettstein on the problem of evolution. Prof. S. 
Kavaslim, the distinguished cytologist of Moscow, 
was elected president of the Congress, a fact which 
is sigmficant of the fundamental part which cytology 
has played ui the modern development of genetics. 
The membership of the Congress numbered more than 
1000 Mornings were devoted to general addresses, 
while in the afternoon the Congress met m six sections 
and about 135 papers were read. 

The sections devoted to general genetics, cytology, 
and cultivated plants were particularly strong. The 
largest number of papers were devoted to wheat, 
maize, Drosophila and CEnothera, as many as ten 
investigators of CEnothera bemg present. A number 
o£ papers were concerned with the subject of mutation; 
several were concerned with the statistics of m- 
heritanee, and several with crossing-over. A double 
attack on the theory of crossing-over led to an 
extensive and lively discussion in which the great 
strength of the theory was brought out. In this 
connexion an important paper by Prof. F. Bernstein 
pomted out new mathematical relationships which 
follow from the mechanical theory of crossing-over. 

Tire address of Prof. H. J. Muller, of Texas, on the 
production of mutations m DrosopMa by treatment 
with X-rays, was generally regarded as the most 
important contribution to the Congress. Mutations 
were produced m large numbers by subjeetmg males 
or females to X-rays for different periods. Four 
periods were used, and with the longest period of 
treatment the rate of mutation was 150 times that 
m the controls. Genes were affected equally through¬ 
out the cliromatin and an mcrease in the X-ray 
dosage was found to increase the rate of ' point ’ 
mutations. Sperm used ni fertilisation 6 days or 
12 days after treatment showed no difference in the 
rate of mutation-production. The presence of large 
numbers of mutations was also found to have little 
or no effect on sperm viability. 

In the X-ciiromosome of Drosophila, mutations 
normally appear at the rate of not more than 1 m 
1000 . In these experiments many more mutations 
appeared in the X-chromosome than have occurred 
in it naturally in all previous experiments. Such 
well-known mutations as rudimentary wing, broad 
wmg, cross-veinless, white eye, and vermilion eye 
appeared repeatedly, but there was an enormous 
mcrease in the number of lethal factors. It was also 
found that the effect of X-rays on the ovaries per- 
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sisted after treatment, a fact which has an important 
bearmg on some of the present methods of X-ray 
therapy. X-rays also increased the number of 
c-factors, which reduce the frequency of crossing-over. 
Rearrangements of loci were also found to occur m 
the chromosomes. From various experiments the 
conclusion is reached that the gene is probably 
compound in the chromosome, composed of 2 or 4 
parts, m preparation for later cell divisions. The 
great majority of the mutations produced are lethal 
or otherwise invisible, their presence bemg proved 
by later breeding experiments 

In the genetic work on CEnothera, the greatest 
interest centred around the hnkages between chromo¬ 
somes, which were demonstrated by Cleland and 
Gates. Each species and mutation is found to have 
a fiked arrangement of its chromosomes during 
diakmesis and on the heterotjqpic spmdle In some 
wild species all the chromosomes are linked mto a 
rmg of 14, while m others there are 7 free pairs. 
Still other species, such as (E, lamarchiana and €EJ. 
ammoplmlay have 1 free pair and a rmg of 12. 
In the mutations from (E. lamarchiana the arrange¬ 
ment is also a defimte one, (E, ruhrinervis and 6E/, 
rubricalyx, for example, having 4 free pairs with a 
rmg of 6 chromosomes, while deserens has 7 free 
pairs. 

This constitutes essentially a new tjrp© of nuclear 
differentiation. It appears that it will also be of 
fundamental importance as fumishmg the basis for 
the unique phenomena of hnkage of characters into 
complexes m CEnothera, which has not hitherto 
received an explanation. It is already mdicated that 
where a large amount of chromosome linkage occurs 
there will be only two (twin) or three hybrid types, 
while m crosses between forms with many free 'pairs 
of chromosomes much segregation will occui*. Shull 
described a new gene mutation from (E. lamarchianay 
a simple Mendelian recessive showing linkage of the 
ordinary type. 

Among the studies of cereals, Dr. C. L. Huskiiis 
showed the existence of speltoid and dwarf wheats 
having respectively 41, 42, 43, and 44 chromosomes, 
parallel to the fatuoid series which he has recently 
discovered in oats. He also described a fatuoid 
chimasra m oats, and this appears to complete the 
, parallelism in the behaviour of fatuoid oats and 
speltoid wheat. 

Dr. M. Navashm mad© an important demonstration 
of the nuclear differences in species and hybrids of 
I Crepis. Some of the species differ m the presence 
of a satellite or a terminal ‘ head * to the chromosome, 
and in the hybrids it is shown that the former may be 
transformed into the latter. This is the first time 
that a definite change m the structure of a chromo¬ 
some as the result of hybridisation has been shown. 
The study of this type of chromosome differentiation 
is in its infancy and will lead to large results. 

Among general addresses to the Congress may be 
mentioned that of Prof. 0. Rosenberg, of Stockliolm, 
on species-formation with multiplication of chromo¬ 
somes, and Prof. H. Federley, of Helsingfors, on the 
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chromosome relationships m hybrids. Owing to 
illness, Prof. C, Correns was unable to give his 
address on non-Mendelian inheritance, but addresses 
were given by Dr. Vavilov on the geographical 
gene-centres of cultivated plants, and by Dr. Blakeslee 
on the genetics of Datura. Dr. Crew, of Edmburgh, 
discussed the organisation and function of an animah 
breedmg research station. 

Miss Pellew and Miss de Winton discussed recent 
work with the garden pea and with Primula sinensis 
Many other subjects of special interest came before 
the Congress. Practically every phase of genetical 
fact and theory was represented, from the study of 
variegation, clones, and inbreeding to species-crosses, 
the geographical distribution of genes, and such 
evolutionary topics as convergence, the unpackmg 
theory of Bateson, and a statistical study of fossil 
Ammonites. 

Ill the section on human genetics there were 
several pa]Ders on twins and on the blood groups. 
Prof, van Bemmelen described the inheritance of curly 
hair as an apparently simple dominant through several 
generations. Other papers considered the inheritance 
of shortsightedness, musical ability, general ability, 
sex, and psychological peculiarities as well as mter- 
racial inlieritance m man. In the smaller section of 
eugemcs a number of less strictly genetical questions 
were discussed. 

The excursions formed an important part of the 
meetmg, A ladies committee arranged numerous 
excursions to places of interest, and a visit to Wannsee 
and Potsdam was laigely attended. But most 


valuable was the visit to Prof. Baui’s Institut fur 
Vererbimgswissenschaft, where his extensive experi¬ 
ments with AntiiThmum W6i*e demonstrated, and to 
the laboratoiies of Profs Coirens, Goldschmidt, 
Hartmann, Kachtsheim, and others at the Kaiser 
Wilhelm Institute in Dahlem Thci'e were also 
excursions to Petkus and Ruhlsdoif to study pig- 
breeding 

A reception and dinner was given in the Rathaus 
the Municipal Government of Beilin, and the 
Congress closed with a dinner in the Zoologischer 
Garten on Sept. 17. This was followed, however, 
by short visits to horticultural institutions and a 
four-day excursion to Quedlmburg, Halle, Weimar, 
and other places, wdiere various plant and animal¬ 
breeding establishments were inspected. 

The Proceedings of the Congress aro to be published 
promptly and will constitute a valuable surv^ey of the 
present problems in genetics. The next Congress is 
to be held m America m 1932—under the residency 
of Prof T. H. Morgan. The present Congress, 
which was the first since the 1911 meeting iii Pans, 
has served to show the fundamental part w^hieh 
cytology has played in the development of genetics 
during the last fifteen years. It is safe to say that no 
complicated genetic problem can now be solved 
without the aid of cytological research, and nearly 
all the most important recent developments of the 
subject have had a cytological basis. This mutual 
support of cytology and genetics is on© of the most 
promising features for the future of genetics. 

R. Ruggles Gates. 


Conference on Adult Education. 


CEKTURY ago the IMechamcs’ Institutes were 
developing among artisans a new enthusiasm 
for study of the sciences instrumental in bringing 
about the industrial revolution. One of the marked 
defects in adult education now^aday*^ ih the neglect ot 
science, though here and there a class in biology or 
some relateirsubject may be found It is the more 
cheermg, therefore, to learn that the British Institute 
of Adult Education not only devoted its recent Con¬ 
ference, held at Balkol College, Oxford, on Sept. 23-26, 
to discussion of this situation, but also can report a 
singularly interesting and useful senes of meetings. The 
Institute had previously sent to each of those present 
a copy of the latest report pioduced by the Adult 
Education Committee of the Board of Education — 
"‘Katural Science m Adult Education” (H M. 
Stationery Office. 6d net) The main points which 
emerged from the speeches and discussions W'ere that 
the study of science should he an integral part of 
adult education ; that students will be forthcoming 
if the subject is taught m a himiamstic spirit; that 
fuller co-operation between nnivei'sities, technical 
colleges, local education authorities, and voluntary 
organisations is essential; and above all, that the supply 
of teachers capable of treating science m a bx'oad as 
w^eli as a tliorougli fashion must be greatly increased. 

Commenting on the Board of Education report, 
Sir Benjamin Gott mamtamed that a real interest 
in natural science exists among ordinary people and 
can easily be developed if the prospective student is 
made aware that he will he studjung somethmg about 
his home, his health, his work—and if teachers wall 
simplify their language. But boys and gnls must be 
caught" when they leave school, and not allowed to 
drift till they reach the twenties. Moreover, it must 
be reeogmsed that over-specialisation in teaching is 
an evil: teachers are needed who can show the 
interrelation of sciences. Mr. Korman Walker stressed 
the importance of the exxierunental method—of 
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which he gave a fascinating oxamplo—and its power 
to win the lasting devotion of very huni})le and 
unlearned peojile, though jiorhaps h(^ exaggerated Jus 
advocacy when he remarked tjiat thost^ who have 
no capacity lor teaching should leave the pj’ofesHion 
-—or lecture ’ ” 

In a brilliant address, ProL Dc^sch sliowed how even 
technological studies could be treated Iiumanistically, 
by piesenting them in a historical and liiograjihical 
setting and explaining their sociologi(*a,l significance. 
He suggested that the bridge betiweon science and 
other liberal studios might be found in sociology, and 
declared that our need is not met by the addition of 
scientific and humanistic studies one to the otlier, 
but only by a synthesis of the two groups Dr. 
Varley said that, for purposes of administration, 
education is cut up mto too many divisions, and 
pointed to the importance of the fact that technical 
colleges are now recognised as centres of higher 
education without limitation of the curriculum. 
Classes m literary subjects are provided there and 
attended by many students for purely cultural pur¬ 
poses. The trouble is that young folk who finish 
their technical courses at tlie age of iniu'teon or 
twenty have been absorbed for some years in voca¬ 
tional jireparation, have not developed an interest 
in humanistic studies, and see nothing further for 
them m our educational system. Ho therefore 
advocated the bringing of adult classes into the 
technical college and the provision there of a Common 
Room so that a social atmosphere might be created. 
Prof. Nunn, m the closing session of th© Confereijne^ 
urged that the science to be taught to adults must 
be the real thing, not merely the history of science 
(valuable as that aspect is), and that the natural 
result would be to make people scientifically mindod. 
He observed a rhythmic process in which from 
wonder students pass to a sense of the practical 
value of science and then to a desire for systematised 
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thought In hib view the study of science would 
lead to a deeper and more widespread niterest in 
philosophy. Sii John Sankey, in his x^i'e^idential 
address, spoke of the way in which science, having 
made increased productivity possible, should also 
show the way to a proper clisti ibution of our mateiial 
resources and to the enrichment of om’ social and 
spiritual life. Above all, it should teach us a lespeet 
for fact and a humility m judgment which would 
transform our personal and social relationships. 


University and Educational Intelligence. 

Bibminghaim —The new biology block of the Uni¬ 
versity, which IS to be formally opened by the Prime 
IMinister on Oct. 20, is a very important addition to 
the bmldmg on the Edgbaston site. The new block 
foims part of the ‘ curtain ’ fiontmg on University 
Road, and extends from the chemistry block to the 
Harding Library, a distance of nearly 100 yards. It 
provides accommodation for the Departments of 
Botany, Zoology, and Biochemistry and Brewing 

The ground floor is allotted to zoology, and com¬ 
prises large and well-lighted elementary, advanced, 
honours and research laboratories, museum, insect 
room, departmental library, rooms for the professor 
and staff, lecture room, daik room, stores and animal 
room large part of the first floor is occupied by 
the Biochemistry and Brewing Department, and con¬ 
tains a large general laboratory, anahdical and re- 
seaich laboratories, professor's and lecturers' rooms 
and laboratories, an admirable microscope room, 
balance room, incubator room, lecture room, and a 
departmental library The remainder of this floor is 
assigned to botany, and includes a large and well- 
lighted herbarimn, staff rooms, and special rooms for 
mycology The second floor constitutes the mam 
]iart of the Botanical Deiiaitment, with large ele¬ 
mentary and advanced laboratories, a laboratory for 
vegetable physiology, museum, lecture room, and 
departmental library, professor’s and lecturers’ rooms 
and laboratories, balance room, daik room, and store¬ 
rooms. 

Rising above the general roof level of the ‘ cuidam ’ 
is a large theatre which will be shared by all these 
departments The building is heated throughout 
with hot water circulated by electric pump from a 
steam heated calonfier Cleneral ventilation is 
furnished by fans m addition to the usual window 
openings the windows on the south side look on 
to the great court, and those on the north look across 
the University Road to the land (at present arable and 
pasture) which has been I’ecently accpiired as an ex¬ 
tension of the University site. 

Important additions have also been made to the 
Ohanceilor’s Hall (the hall of residence for men 
students). This will now accommodate about 100 
men, and the new wings are to be opened hy Mr. 
Baldwin, 

Lonbok. —The follovung courses of free public 
lectures are aimoimced : Six on “ Vision,” by R. J, 
Lytligoe, at University College, at 5 o’clock, on Oct. 
10, 12, 17, 19, 24, and 26 ; three on “Hydrogen Ion 
Concentration,” by Mrs. P M T. Kerridge, at Uni¬ 
versity College, at 5 o’clock, on Oct. 14, 21, and 28; 
and four on “ Heat Transfer in Reciprocatmg Engmes, 
including Internal Combustion Engines,” by Prof. 
A. Hagel of Dresden (in English), at the Institution 
of Civil Engineers, at 5.30 o’clock, on Oct. 11, 14, 
18, and 21. The “ >Stevenson” free public lecture on 
“ Eugenics in the Future ” will be given by Major 
Leonard Darwin at Bedford College for Women on 
Oct. 25 at 5 15. 
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Newcastle- ox- Tvne —Mi J O Cooper has been 
appointed lectiirei m zoology at Anii^trong College 
m succession to Dr A. D. Peacock, who is going to 
Umveisity College, Dundee, as piofessor of zoology. 


The Huxley lecture m connexion with the Charing 
Cross Hospital Medical School will be delivered at the 
school on Thursday, Nov. 24. by Sn Ai'chibakl Garrod, 
who will take as his subject “ Diathesis ” 

Sir Arthur Keith is giving museum demonstra¬ 
tions at the Royal College of Surgeons, Lincoln’s Inn 
Fields, on Oct i4. 21. and 28, at 5 p.m , on recent re¬ 
searches into the reproduction and growth of bone, 
rheumatic and other changes in joints (Strangeway & 
Collection), and congenital dislocation of the hip and 
other jomts The lectuies are open to advanced 
students and medical piactitioners. 

Professioxal Schools, Post-Graduation Courses, 
Specialist Studies in the Umversities and University 
Colleges of Great Britain and Ireland, Session 1927- 
28.” That IS the title of a pamplilet recently issued 
by the Umversities Bureau of the British 'Empire. 

“ Of then [the universities] special fields of study.” 
says the prefatory note, “ the greater part is common 
ground, yet each of them has its special plots which it 
cultivates, m some cases uuth a view to the needs of 
the province which it serves, m others because it has 
been agi’eed, or arranged, that it shall undertake work 
for which there is but httle demand.” The purpose of 
the pamphlet is therefore to indicate the lesxiects in 
which the institutions midertake work winch is not 
common to them all Particularly useful is the section 
describing the distribution of subjects of study. 
They are arranged in alphabetical order under the 
usual headings of arts, science, law, medicine, and 
technology, and ought to save considerable research 
m the inditudual university calendars. Thus, in the 
case of protozoology, London (Lister Institute), 
Edmbm'gli, and Glasgow are indicated ; in the case 
of railway economics, the reader is referred to London 
and Manchester In technological subjects such as 
photography, rubber, sugar, textiles, etc., the special 
provision made by certain technical institutions is 
described. 

The East London College Calendar for 1927-28 
annotmces the openmg of a new hall of residence for 
men students, the requisite funds for which were 
pro\nded by the Drapers’ Company (£6000) and 
H.M Government (£5000). The College Comicil has 
instituted a fund for the encouragement of origmal 
investigations by the staff and students and offers 
three research studentslnps of £50 amiually. It is on© 
of the few university institutions in Great Britain 
which ofler courses in aero-engmeermg. The North¬ 
ampton Polytechmc Institute also has an aeronautical 
laboratory, and its Engineering Day College announce¬ 
ments for 1927—28 give particulars of third and fourth 
year courses m aeronautics, aero-engines, and aero¬ 
nautical drawing and design. Another speciality of 
this Institute is its department of applied optics, in 
winch work is conducted as part of a complete scheme 
of optical education in London, including advanced 
classes for graduates at the Imperial College of Science 
and Technology. The Battersea Polyteclimc, winch 
oflers full ds^y and evening classes in preparation for 
Umvemty of London degrees in science, engineermg, 
and music, includes among the subjects of its specialist 
courses arclntecture, flour-miliing, domestic science 
teacliing, and health visiting. A special feature of its 
orgamsation for social life is its day students’ repre¬ 
sentative council, which tends to the maintenance of 
some continuity in the activities of the various 
students’ clubs and societies. 
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Calendar of Discovery and Invention. 

October 2 , 1901 —The fiist British submaiine, 

launched at Barrow on Oct. 2 . 1901. was 63 ft. loiiQ and 
11 ft, 9 in. wide. From the sixteenth century onwards, 
numerous attempts were made to pioduce a boat 
to travel imder water, but the early models failed 
because they relied on man-power for propulsion 
The greatest mipetus to submarine hiuldmg came 
with the ' Holland ’ vessel, constructed about 1897 
by J P Holland in America. It was propelled by a 
gasolene engine on the surtace, and used electricity 
lor under-water work It also had planes, which 
could be inclined to assist in diving and rising 

October 3 , 1846 .—Gim-cotton was the invention of 
Prof Schoiibem, of Basel, and was made knovm in 
1846 On Oct 3 of that year, the Diet of Frankfurt 
voted a recompense of 100,000 florins to Schonbein 
and Dr Boettger, as mventors of the explosive, 
provided the authorities of Mayence, after seeing it 
tried, pronounced it superior to gimpowder as an 
explosive. Improvements were made by Baron von 
Lenk, an Austrian officer, about 1852, and in 1862 
details of the manufacture were communicated to the 
British Govermnent. 

October 4 , 1877 .—The Ingram web rotary machine, 
invented by Hr. (later Sir) W. J. Iiigimn, MP., for 
print mg illustrateci newspapers, was first used to 
print the Illustrated London News, Oct. 4 , 1877. 

October 5 , 1896 .—At the Pans Academy of Sciences 
on this date, MI. Berthelot and Vieille read a paper 
describing researches which had been made with 
the view of seeing what precautions, if any, are 
necessary in the preparation, compression, and storage 
of acetylene for commercial purposes Acetylene was 
discovered by Edmund Davy 111 1836, and first, 
systematically examined by Berthelot. Wohler, m 
1862, prepared it by the action of water on calcium 
carbide, but its use as an illimimant only became 
practicable m 1892 when Hoissan and Willson showed 
that it was possible to make calcimn carbide on the 
commercial scale m the electric funiace. Storage of 
the gas by dissohdng it in liquids such as acetone was 
first suggested by Claude and Hess 111 1896. Later 
Janet and Fouche fomid that acetylene dissolved in 
acetone absorbed by a suitable porous material could 
not be made to explode. 

October 6 , 1807 .—Potassium was isolated by Da\^ 
by electrolysis of the fused hydroxide on Oct. 6 , 1807 
By a sinular method Da’^’y isolated metalhc sodium. 
The method of manufacture on the commercial scale 
was given its first unpulse by Be\dlle in 1854. and m 
consequence of the improved processes it became 
possible to sell sodium at 10 s. a pound 111 1868, The 
modem Castner electrolvtic process was introduced 
m 1890. 

^ October 7 , 1847 .—Sir Isaac Holden and Samuel 
Lister were responsible for great develop¬ 
ment^ in the machmery for wool-combing. On 
Oct. 7, 1847, a patent was taken out in their jomt 
names for a new method of eardmg and eombmg and 
preparing genappe yarns, and when the machinery 
had been brought as near perfection as possible, 
factories were built which in time became the largest 
wool-combing concerns m the world. The busmess 
was concentrated ehiefl^y at Bradford, to wiiich eitv it 
brought prosperity. 

October 8 , 1884 .—On this date, an ironclad 

battleship of the Benbow class, was launched at 
Chatham. The modem ship of the same name was 
laid down on Dee. 28. 1922, with her sister ship Nelson 
Her length is 702 ft, beam 106 ft., mean draught 
30 ft., and normal displacement 35,000 tons, 

W. C. 


Societies and Academies, 

Pabis. 

Academy of Sciences, Sept. 5 —Paul Marchal 
The natuial strains ot Tnehogamma —-Riquier • Tlie 
investigation of the niimeiical solutions of any 
system of integral algebraical equations with any 
nmnber of unknowns —Leon Pomey • The existence 
ot noii-lmear, partial differential equations wdiich are 
quasi-normal.—J A Lappo-Danilevski The algo- 
ritlnnic solution of the problem of Biemann.—Jean 
Chazy . The advances and retardations of the times 
of passage of Mercury on the sunA disc —Raoul 
Ferrier The theoiy of the molecular field —F. 
Gonselh and G. Juvet The equations of electro¬ 
magnetism and Sehrodmger’s equation m a five 
dimensional mnverse —Lueien Vallery The stability 
of the catalytic properties of ]ialladuimised asbestos. 
Details of experiments bearing on the determination 
ot hydrogen m the atmosphere by the action of 
asbestos coated with jialladimn Traces of hydrogen 
arsenide and antimonido do not ax^pear to poison the 
catalyst, neither does the catalytic power ot tiio 
metal ajD^Dear to be affected by repeated use —^Pierre 
Thomas and Mile Mane Sibi Contribution to the 
study of the structiiie of jellies Researches on the 
crystallisation of Z-arabmosazone By the addition 
of a suitable foreign substance it is possible to modify 
the crystallisation of arabmosazoiie in such a manner 
that a p)seudo-gel is produced. It is probable that the 
presence of impurities is a necessary condition for the 
production of gels of this nature, contauimg long 
hair-like crystals.—A Demolon and G. Barbier • 
The ajDplication of viscosimetry to the study of 
colloidal clay. Some information can bo olitained 
of the modifications of the state in a susjionsion of 
colloidal clay, espoeially the mfluenco of elecirolytes, 
by measurements of viscosity Jt. should be noted, 
however, that these sus}ion.sious do not oliey Poiseiiillo's 
law, and hence the results have only a rolativi' \^alue — 
Pereira de Sousa: The basalts' of Portugal. At 
Lisbon and in its neighbourhood tliere have been at- 
least two series of volcanic eruptions showing differ¬ 
ences in tliGir chemical composition —0 Munerati 
and A. Milan: The possibility of detecting tlio 
presence of forage beet-root and somi-sngar boid-root 
amongst sugar beet at the commencement of giowth.— 
L, G. Seurat: The xmesence of Mercierclla enigmatica 
in a river m Turns —G. Mouriquand, A. Leulier, and 
P. Sedallian : The pH and the alkaline reserve m 
C-avitamuiosis —^Edouard Chatton: The meiotic 
gametogenesis of Paradiniu??i Poiicheti, 

Gape Town. 

Royal Society of South Africa, July 20.— A Ogg : 
The symmetry and crystalline structure of the crystals 
potassium, ammommn, rubidimn, and ciesmm sul¬ 
phate, The crystals Were shown to belong to the 
space group Q/GO m Hilton’s notation ( 16 Sehon- 

fiies notation). The elements of symmetry arc 

Reflection planes (100)|, (lOO)f. 

Glide planes ( 010 )^, (01())|. Translation c/ 2 , 

(OOl)j, ( 00 h)|. Translation 

with the eorrespondmg dyad screw axes and centres 
of S 3 ,Tnmetry. The unit contains 4 molecules and the 
molecule has a molecular plane of symmetry. The 
proposed structure shows the SO 4 group m tetrahedral 
form, the distance between S and O centres being 
1 *5 A.U. The nearest approach of a K centre to an O 
centre is 2*7 A.U., and slightly increased distances for 
other members of the series. The structure gives an 
explanation of the twinning of those crystals and the 
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formation of almost true hexagonal prisms —P. R v 
d R Copeman . Studies m the giowth of giajoes 
(Part 3). The effect of environment upon the growth 
constants. The same type of equation is applicable to j 
grapes grown in various localities, but the values of 
the constants in the different equations are directly 
ahected by changes in environment. It seems that 
plants are affected by emuronment to a greater extent 
than animals. Changes due to environmental condi¬ 
tions are greater than those due to seasonal conditions 
—J. F V Phillips The behaviour of Acacia Melan- 
ojrylon R Br. (Tasmanian blackwood) m the Ivnysna 
foiests an ecological study "Blackwood' acts 
detrimentally, upon the regeneration of the more 
important forest species, and is a plant which might 
become commoner it forests containing its dormant 
seeds were to be distributed. Despite its value as a 
timber tree and its efficiency as a killer of weeds on 
open sites, it is not considered wise to plant the species 
in gaps m the mam forests, 

WASHINC4TON. 

National Academy of Sciences (Proc , Vol 13, Xo 7, 
July).—George A. Baitsell Additional evidence as 
to the intercellular formation of connective tissue 
Inoculation of living tubercle bacilli into the testis 
of the guinea-pig causes degeneration of the semmi- 
ferous tubules. In the mtertubular spaces an 
abundant exudate appears which is quickly trans¬ 
formed directly into fibrous tissue.—M Copen- 1 
haver Results of heteroplastic transplant at loias of | 
the heart rudiment in Amblystoma embiyos. The | 
whole and also part of the heart rudiment was 
transplanted from a laige species of salamander into 
a smaller species and vice versa The development 
of the whole heart rudiment and also the pulse rate 
seemed to depend mainly on its origin The nerve 
supply comes from the host species but the heart 
muscle retains its own specific rhythm —^A. E. 
Hopkins : Vision and retinal structure in mice. 
means of an electrical pumsliment plate, mice m a 
box were trained to choose one of two outlets with 
coloured papers or illuminated with colom’ed lights. 
The animals seem generally to be coloiu’-blmd; 
their retinae contain no structurally differentiated 
cones —J. B, Green and R. A. Loring : Zeeman effect 
and structure in the spark spectra of tm (prelimmary 
report) —Francis A. Jenkins : The struetm'e of certam 
bands m the visible spectrum of boron monoxide.— 
Carl Bar us : Pressure phenomena of the mucronate 
anode Measurements wuth the mterferometer U- 
gauge indicate that sharp surfaces of maximum and 
minimum potential surround an anode and cathode 
respectively at a distance of about halt a millimetre 
from the electrodes —J. W Beams and Ernest O. 
Lawrence : On the lag of the Kerr effect. Light from 
a spark gap passes through a Xicol prism, two Kerr 
cells and another Xicol. The plates of the Kerr cells 
connected with the spark gap by variable leads ; 
if he leads are equal and there is no lag or equal 
ia'i in both Keir cells, no light passes out of the 
system. With different liquids m the Kerr cells, or 
with the cells at different temperatures, the difference 
of the lengths of the leads divided by the velocity 
of light gives the relative time lag of the Kerr effect 
I'lie lag increases with viscosity and decreases ■with 
rising temperature, is constant for a given liquid for 
all wave-lengths, and is greater for polar molecules. 
The results accord with the theory that the Kerr 
effect IS due to orientarion of molecules with lag due 
to molecular, frictional, and inertial forces.—L. B. 
Loeb and L. Du Sault: Mobilities of ions m acetylene 
hydrogen mixtures. The mobilities of positive and 
negative ions in acetylene are probably the same; a 
higher mobility observed for the negative ion is due 
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to the presence of electrons. In mixtures with 
hydrogen, there is no certain indication of clustering 
effects —Francis B Silsbee Current distribution m 
supracoiiductors The critical current ’ is that at 
winch the magnetic field due to the cuirent itself is 
equal to the critical magnetic field. —F. Zwicky : On 
the reflexion of electrons from crystal lattices The 
whole effect is produced by a few lattice planes near 
the surface A theoretical explanation is developed 
—R. C Gibbs and H. E. White . Displacement of 
certain multiplets and multiple levels for elements 
m the first long period Lsmg the irregular doublet 
law and the regular displacement law of multq^lets, 
ceitam characteristic multiplets ot Cr iii and Mn iii 
I have been located —R. A. Millikan and I. S Bowen 
i Energy relationships and ionisation potentials ot atonic 
I of the first row of the periodic table in all stages of 
! ionisation The most useful grax)hicai exposition is 
! to plot atomic number against the scpiare root of 
the frecpiencies of the energv levels.—F E Wright: 
Polarisation of light reflected from rough surfaces with 
special reference to light reflected by the moon 
' ^Measurement^ have been made witli a polarisation 
X:)hotometer filletl to the i2-m refractor ot the IT S 
Naval Observatory of the amount of polarisation of light 
reflected by the moon At new moon and full moon, 
jmacticallv none of the reflected light is polarised , 
the maxiinmii amount occurs at the ends of the 
first and third c^uarters and does not exceed 15-25 
Xier cent. Comiiaiison ■with the effects given by 
terrestiial substances indicates that the surface of the 
moon turned towards us consists largely of pumiceous 
substances high ni silica, pow^ders of transparent 
substances, quartz porphyries and possibly tiachyffes 
and granites. There seem to be no dark rocks low 
in silica such as basalts, no masses of iron, no large 
ice masses or glassy obsichans, and no powders of 
basic rocks.—^^Villard J Fisher, Esthei L Wurl, and 
Marjorie S. Desmond : The trails of two periodically 
flickermg meteors. — Bernard Lewis : The um- 
molecular deeomi^osition of azo-methane ; the ade¬ 
quacy of activation by collision.—G. L Clark, R. H 
Aborn, E. W Brugmann, and R. L. Davidson : On 
X-ray diffraction patterns from liciuids and colloidal 
gels (see Nature, July 23, p. 119)—^Florence R 
Sabine and Charles A. Doan The effect of tubercle 
bacilli and the chemical fractions obtained from 
analysis on the cells of the comiective tissues in 
rabbits. The action m labbits of the proteid and 
phosphatid fractions from human tubercle bacilli was 
followed by neutral red. The proteid is toxic, is 
associated with damage to endolhelnnn and has a 
pressor effect on clasmatocytes; the x^hosphatid 
causes local production of tubercular tissue.—D H. 
Campbell. The embryology of Eqinsetum dehile Roxb. 
The buds producnig secondary shoots are endogenous, 
thus resembhng the primitive fern, Ophioglossum. 
—F E Denny . The effect of small amounts of 
chemicals in mcreasmg the life activities of plants. 
Citrus fruits winch are commercially ripe are often 
partly green. If they are stored m a chamber con¬ 
taining a small concentration of ethylene (1 m 5000),. 
they ripen off cpiickly. The metabolism of the fruit 
IS hastened. Similar enhanced activity has been 
found m dormant buds and other plant tissues 
stimulated by various apparently unrelated chemicals. 
The effect may be of the nature of an mcipient 
woimd response ^—^Neil M. Judd: The architectural 
evolution of Pueblo Bonito. Pueblo Bonito sheltered 
two distmct peoples; the founders, who used a 
smgle of masoimy, and a second grou|3, who 

evolved tiiree types of masonry and created for 
Pueblo Bomto its The site -was abandoned 

about a thousand years ago. Neither i3eopl© had 
beasts of burden or metal tools. 





500 


yATUBE 


[October 1, 1927 


Official Publications Received. 


British 


Board of Education Pro'll lectm of the Bojal Collect" nt Art, S 
Kensington, London Session 192T“iOLt' Pp it4-28 (London H.Si 
IStationeij Othee ) S'/ mt 

Tlie Rojal Aeronautical iisociety List of IVIembers, Septembei IdJV 
Pp 40 (Louden ) 

Palestine and tde Einp re Maiketmg Beard Bv Sir Jolin Russell, and 
Dr. J B On, on Agriculture in Palestine Pp 24 (London The 
ZiOBtet Organisation ) 

Memoirs of the Geological Survey of India Pala^ontologia Indica 
Kew Senes, Vol 14. A vSivapithecus Palate and othei Primate Fossils 
flora India By Dr Guj E Pilsnni Pp iV'{-Jb4*l plate (Calcutta 
Go\eminent ot India Central Publication Branch ) 1 8 rupees ; 2s bd 

The Royal Technical College, Glasgow Calendar tur the One Hundred 
and Thirty-second bession, in27-POs Pp 4194 -xxmi (Glasgow) 

Lawes Agricultural Trust Rotnamsted Experimental Station, Har- 
penden Report 1925-2t> with the toupplenient to the ‘Guide to the 
Experimental Plots” containing the Yields per Acre, etc. Pp 15b 
(Harpenden ) 2s O/ 

The Journal ot the Institution of Electrical Engineers Edited by 
P F Rowt^Il Vol 65, No 3b0, September Pp S29-9124-xxxii (London. 
E and P N Spon, Ltd ) 10‘' bd 

Northampton Polytechnic Institute, St John Street, London, E C 1 
Excerpts from Announcements for the Session 1927-1928 E\ening 
Classes in Telegraphy and Telejihonj. Pp 19 Evening Classes in Civil 
and Methamcal Engineering Pp 39 Evening Classes m Electrical 
Engineering Pp 40 Evening Classes in Applied Chemistry Pp 24 
Evening Classes m Domestic and Allied Subjects Pp 13 Evening 
Classes in Furriery Pp 7 Day and Evening Clashes m Horologj’- 
Pp 11. Classes in Applied Optics Pp 32 The Engineering Day 
College Pp. 38 The Membership and Social Activities Pp. 7. 
(London.) 

The Britisli Institute of Philosophical Studies. Syllabus, Session 
1927-28. Pp. 10 (London) 

Proceedings of the Royal Irish Academy. Vol 37, Section A, Nos 
8, 9 Mathematical Investigation of the Thrust expeneneed by a 
Cylinder m a Current, the Motion being Periodic, by Prof. J L. Synge, 
Time Measurement in an Isotropic Space Frame, by Pi of J L. Synge 
Pp 95-115. Is. Vol. 37, Section B, No 22 A Lmt of the Hymenoptera 
Aculeata (Sensu Lato) of Ireland By Arthur'Wilson Steltox. Pp 201- 
355 55. Vol 37, Section B, No 23 Marcelm Berthelot, 1827-1907; a 

Biographical Note By Dr W. R Fearon. Pp 350-360. 6d. VoL 37, 
Section B, Nos 24, 2,5 The Hjdroljsis. of n-Butyl Nitrate, by Dr. 
Hugh Rvan and Vincent J R Coyle • On 3-Nitrodiphenylene Oxide, by 
Dr Hugh Ryan. Dr John Keane and John C M‘Gabon. Pp. 301-372, 
bd (Dublin. Hodges, Figgis and Co , London Williams and Norgate, 
Ltd ) 

Transactions of the Royal Geological Society of Cornwall, Vol 35, 
Part 8 * The One Hundred and Thiiteenth Annual Report of the Council, 
with the Reports of the Treasurer and Cuiatoi, and Papers read to the 
Societj Pp vni4-5S9.698. (Penzance ) 4s 

Aeronautical Research Committee. Reports and Memoranda No 
1089 (Ae 268) * Full Scale Test ot Slot and Aileron Control on a 'Wood¬ 
cock By H L Stevens (A.2 b. Stability-Full Scale Exjienments, 
49—T. 2421 ) Pp 24-3 plates 4il net No. 1093 (Ae. 272): A Non- 
DimenMonal Form of the Stability Equations of an Aeroplane By H. 
Glauert (A.2 a Stability Calculations and Model Experiments, 125 — 
T. 2431 ) Pp. 10 hd net (London H.M. Stationery Office.) 

Eighth Annual Report of the Ministry of Health, 1920-1927. (Cnid 
2938 ) Pp. XXXU4-284 (London H.M Stationery Office ) 5s. net 

Transactions of the Leicester Literary and Philosophical Society, 
together with the Council's Report and the Reports of the Sections, 
1920-27 Vol. 28. Pp, 104 (Lmcestei.) 

University of London, University College Faculty of Medical 
Sciences. University Centre for Preliminary and Intermediate Medical 
Studies. Courses lor Dental Students, Session 1927-1928 Pp. vi4-227- 
2624-10. (London ) 


Fobeiok. 

Proceedings of the United States National Museum. Vol 7l, Art 20 
Pycnodesma, a new Mollnscan Genus Ironi the Silurian of Alaska B 
Edvun Knk. (No. 2692) Pp, 94-2 plates (Washington, D.C’ 
Government Pnnting Office ) 

Laigue of Nations: Health Organisation. Principles and Methods c 
Antimalarml Measures m Europe: Second General Rei>ort of the Malan 
Commission. (C, H. /Malaria/78.) (Publications of the League of Nation^ 
in Health. 1927 III, 5) Pp 95 (Geneva: League of Nations 
London : Constable and Co., Ltd.) 

The Eoekefeller Foundation - International Health Boaid. Thirteentl 
Annual Report, January 1,1926~December31, 1926 Pp, xiv+219 {Ne\ 
York City.) ^ 

Bulletin 'of the National Research Council. No 61 * Transactions c 
thd Amenean Geophysical Union, Eighth Annual Meeting, April 28 an< 
29, 1927, Washington, B C. Pp. 297 (Washington, D C : Nationa 
Academy of Science ) 3 dollars 

Memoirs of the University of California Vol, 8. The AntistenliV 
^ itamine^Fat Soluble E. By Herbert McLean E\ans and George (j 
Burr; with the assistance of Theodore L. Althausen. Pp v-f1764-1' 
plat^. (Berkeley, Calif. UniverMty of California Pre-s: London 
Cambridge University Press,) 5 dollars. 

Publikationer fra det Danske Meteorologiske Institut. Communica 
lions m^neteques, No 3: On the Heating of the Uppermost Atmosphen 
»ttsed by Cathodic Rays from the Sun, by Helge-Petensen No 4 
tateurs m^antanees des elements inagn^tiques obseervesa VObservatoin 
^ ocwion de Fechpse de soieil du 29 jum 1927: Rappori 
^a^euTs iBsmntanees et sjnchromques des eldments 
w^r^ques enpgisti^ d 1 Observatoire de Rude Skov pendant h 

Wa TT/^t "fOAT 


R 0-,'.ei\at(»iio Asliolisico di Catania Animaiio 1927 Pp iii-F39 
(Catania ) 

Anuab 11 v-an de Steiit'W'icht te Leiden Deel 15, Eeiste Sink, 
Catalogue of tlie PiMtions and Proper M(jtions of 1533 Red Stars B) 
Dr C H Hnis Pp im (Leiden ) 

Bergens Museums Aarbok, 1^126 2 Hefte, Natnividenskabelig R.ekke, 

Pp 534-IS4-714-22 (Bergen A/S John Oriegs BoKtrykkeii ) 


Diary of Societies. 

SATURDAY, October 1 

Institution of Municipal vnd Countv’- Enginelps (South-Western 
Di-itnct Meeting) (at Municipal Buildings, Plymouth;, at 11 a m 

Institution of AIunicipil and Counts Engineers (North-Eastern 
Distiict Meeting) (at Shildon, Dm ham), at 2 

MONDAY, October 3 

Society of Engineers (at Geological Society), at 6 —R C Hall The 
Lead Electric Accumulator m Practice 

Society of Chemkal Indusirv (London Section) (at Royal Society of 
Arts), at 8 —W J. A Butterfield. The Gas Industry, Past, Piesent, 
and Future (Ohairiiian’s Address) 

TUESDAY, October 4 

Institute of Mf.tals (North-East Coast Local Section) (at Armstrong 
College, New castle-on-Tyne), at 7 30 —H Dunford Smith. Chan 
man’s Address 

Sheffield MErALLURoiciL Associ \tion (at log West Street, Sheffield), 
at 7 30 —A J Dale Refiactoiies in the lion and Steel Industry 

Institution of Automobii r Engineers (at Royal Automobile Club), 
at 8—Ma]or E G Beaumont The Influence of tlie Automobile XJ&er 
upon the Automobile Engineer (Presidential Aildress) 

Liverpool Psychological Socifty (at Liverpool University)—Dr. S 
Barton Hall Dreams and Diearning (Inaugural Address) 

WEDNESDAY, OcTonni 5 

Entomological Society of London, at 8 

Society of Public Analysts and other Analytical Chemists (at 
Chemical Society), at 8 —A Chaston Chapman The Oil ot C'mGo- 
phorui> qtanulosus —Dr W R Schneller and E C Deering Investiga¬ 
tions into the Analytical Chemistry of Tantalum, Niobium, and then 
Mineral Associates IX The Sejiaiation of Titanium fiom T.uitaliim 
and Niobium.—C L Hinton and T Maeaia • The Determination ot 
Aldose Sugars by Means ot Chloramme-T, with Special Refeience to 
the Analysis of Milk Products 

Institution op Sanitary Engineers. 

FRIDAY, OrroBER 7 

Junior Institution of Engineers (at 39 Victoria Slieet), at 7 30 —• 
B Edsei ' Lubrication (Lecture) 

SociEiY OF Chemical Industry (Manchester Section) — C J, T 
Cionshaw* Chairman’s Adcliess 

Diesel Engine Users’ Association (at Caxton Hall, Westminster) — 
E L Bass Some Fuel Expennients m a Mechanical Injection Oil 
Engine. 

SATURDAY, Oitoblr 8. 

Biochemical Society (at Cambridge) 


PUBLIC LECTURES. 

WEDNESDAY, Ociober 5 

King’s College, at 5.30 —Prof D MacCallum Blair. The Brothers 
Hunter—a Landmark in Anatomy. 

London School of Economics, at 6 —W. Sansom Office Machinery 
The Moon-Hopkms Machine. 


TLtUitOXlAl', UCTOBER 0 


University Golieoe, at 2 30 —Sir Flinders Petue • Egyptian Archi¬ 
tecture At 5.15 —Di T. G Pinches Recent Discoveries in Babylonia 
King s College, at 5 30.—S Smith' Babylonian Architecture 


FRIDAY, October 7. 

Kino’s College, at 5 30 —Prof S. Ahmad Khan The Giowth of 
Primary Education in India from 1920 to the Present Day. 

University College, at 5 30.-Prof J M. Carre Michelet et TAngle- 
terre (m French) * 

SATURDAY, October 8 


Horniman Museum (Forest Hill), at 3 30.—Prof J. R 
Davis The Romance of the Spice Islands 


Ainsworth 


CONGRESSES. 

OcroBiR 3 TO 7. 

Imperial Soctal Hygiene Conoeess (at Caxton Hall, Westminster). 
October 4 to 7. 

Congress of Alimentary and Metabolic Diseases (at Vienna) 

October 8 to 11 

International Congress op Hydrology, Climatology, and Geology 
(at Lyons). 

October ll to 16 

French Congress of Medicine (at Paris), 



NATURE 



SATURDAY, OCTOBER 8, 1927. 


CONTENTS. 


The Interpretation of Science . . . 501 

Science m Literature. By Prof. H. Levy . . 503 

The Formation of Roads. By Percy L. Marks , 505 

Brain and Mind. By Prof. G Elliot Smith, F.R.S. . 506 

Oxford Histology. By Prof. J. Bronte Gatenby . 508 

Citrus Fruits. By W. D . . . . 508 

The Calculus of Variations .... 509 

Letters to the Editor: 

Spectra of High-frequency Discharges in Super¬ 
vacuum Tubes —Prof. R. W. Wood, For. Mem. 

R.S., and A, L. Loomis .... 510 

The Fields of Force m the Atmosphere of the 
Sun —Dr. H, Deslandres, For. Mem. R.S. 510 

Temperature and Salmity Observations in the 
Gulf of Aden—Donald J. Matthews . . 512 

Impenal Science Services —W. B. Alexander 512 
An Unusual Case of a Natural Graft—John 

Caldwell.513 

X-Ray Diffraction m Liquids —Prof. C. V. 

Raman, F.R.S., and C. M Sogani . 514 

The Influence of Insoluble Materials on the 
Physical Properties of Liquids —J. B. Peel, 

Dr’P. L. Robinson, and Dr. H. C. Smith . 514 

Water-spouts and Tornadoes —J. S. Dines . 515 

Early Experiments on Uitra-Filtration—Emil 
Hatschek . ..... 515 

The Sources of Supply of Vitamins A and D — 
P.W.Tainsh . . . . . .515 

Metallurgical Photomicrographic Apparatus . .516 

Standards of Book Selection in Science and Techno¬ 
logy. By Sir Richard Gregory . . . .518 

Science and Industry in Australia. By Prof. John 

Read.520 

The Centenary of Marcelin Berthelot . . . 523 

Obituary: 

Prof. Adrian Stokes. By T. B. J. . . . 523 

News and Views ...... 524 

Research Items ....... 528 

The International Congress of Physics . . . 530 

Annual Visitation of the Rothamsted Experimental 
Station ........ 531 

Forthcoming Books of Science .... 532 

University and Educational Intelligence . . .534 

Calendar of Discovery and Invention . . . 535 

Official Publications Received .... 535 

Diary of Societies and Public Lectures . . 536 

Supplement. 

Our Bookshelf ...... 29 


Editorial and Publishing Offices . 
MACMILLAN ^ CO.. LTD.. 

ST. MARTIN'S STREET, LONDON, W.C.2. 


Editorial communications should be addressed to the Editor. 
Advertisements and business letters to the Publishers. 


Telephone Number: GERRARD 8830. 
Telegraphic Address. PHUSIS, WESTRAND, LONDON. 

No. 3023, VoL. 120] 


The Interpretation of Science. 

HE British Association is not the only organisa¬ 
tion in Great Britain lia^nng for its aTOwed 
object the advancement of science. Every learned 
society, ail the various bodies dealing with the 
professional interests of scientific and technical 
workers, are whole-heartedly devoted to the same 
cause. But the British Association has very special 
functions in addition to those of givmg a stronger 
impulse and a more systematic direction to scien¬ 
tific mquiry’" and promoting "'the intercourse of 
those who cultivate science.’' It was also called 
into being to obtain more general attention for the 
objects of science, for which purpose it set itself 
the task of famihansing the general pubhc with the 
progress of scientific research and developing a 
consciousness of the effects of such research upon 
man’s material and intellectuai progress. Such 
activities are essentially complementary to those of 
the learned societies, the function of which it is 
to provide sjiecialists with the necessary facihties 
for meetmg others engaged in the same particular 
branch of science, and for the appraisement and 
pubhcatioii of their work. 

Specialisation in science is inevitable. It is m- 
deed doubtful 'whether the present division of the 
scientific members of the British Association into 
sections and sub-sections corresponding with the 
principal branches of science is adequate to their 
needs. Thus, the exponents of a grow’ing and most 
important branch of science like bio-chemistry may 
find the time quite insuffieient which is allotted to 
them in the chemistry section, or in joint meetings 
of that with other sections Agam, those engaged 
in aeronautical research may feel that neither the 
Section of Mathematical and Physical Sciences nor 
that of Engmeering gives their field of inquiry the 
consideration it deserves. It would occasion no 
surprise, therefore, ff further subdivisions were 
made in the near future. 

It is perfectly clear that the more specialisation 
there is in science the more need there is for the 
Council of the Association to exercise the greatest 
care and 'vigilance to prevent the obscuration of 
its main object. Even for scientific workers there 
are special advantages attached to membership of 
the Association. At each yearly meetmg they are 
provided with unrivalled opportunities for meetmg 
with others drawn from all parts of the world and 
discussing their work, for surve 5 dng the progress 
made in their respective branches of science and for 
becoming acquainted with the advances made in 
practically every other field of scientific endeavour. 
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In return for these very real privileges gained for 
them by the growing prestige of the Association, 
they could and should be expected to pay more 
regard to the desne of the lay members vrho attend 
its meetings, and the general public which reads the 
reports, for the presentation of the advancement of 
science in language intelligible to the non-specialist 
It must he remembered that the British Associa¬ 
tion is not purely a professional body like the 
British Medical Association, Iron and Steel In¬ 
stitute, Institution of Naval Architects, and similar 
organisations which hold meetmgs at different 
centres year by year It invites the general public 
to become members, and many of them do so at 
every place where a meetmg is held If the 
Association w^ere a closed corporation of workers 
in pure and apphed science which met to discuss 
the position and progress of particular branches of 
natural knowledge, the character of the proceedmgs 
would be its own affair As, however, a fairly 
large proportion of its amiual members belong to 
the lay public, it owes a debt to them as 'well as 
to the scientific members ; and we doubt w^hether 
this duty is fully met by the provision of the 
Citizens* Lectures, though the lecture on '' Energy 
delivered by Sir Oliver Lodge at Leeds was a 
brilliant example of what can be accomplished in 
this dii'ection. We suggest that each section 
might appropriately devote at least one afternoon 
meethag to a lecture or discussion of w’hat may be 
conveniently described as a Eo^’^al Institution type, 
that is, intended for mteiligent people who are in¬ 
terested in advances of science and yet are not 
actual workers in the particular department to 
which the subject refers. It would be found that 
there are many scientific workers who would be 
glad to attend such accounts of progress in fields 
outside their own, in addition to members of the 
general public who join the Association m the hope 
of obtaining such enlightenment. 

As to the presidential addresses, however special¬ 
ised may be the field of research of any president 
of a section, upon him or her rests the responsibility 
not only of relating special studies with one par¬ 
ticular branch of science, but also of making every 
effort to establish contacts with other fields of 
scientific inquiry and to demonstrate the essential 
unity of purpose of them all. This responsibility 
can be shouldered neither by the General Com¬ 
mittee nor by the Council. But the Council of the 
Association obviously has the right to expect that 
Uiganising committees will assist in preventing 
Ihte annusd meeting from developing into summer 
Taxation meetings of a number of learned societies. 

. 31^23, Tom 120] 


If any one doubts that there is a growing tendency 
m this direction, let him examine the subjects 
chosen by authors and the summaries supplied for 
inclusion in the journal of transactions of the Asso¬ 
ciation for the past few years Some of the subjects 
are so speciahsed in scope that it is improbable 
they could have been of interest to more than 
a few members of the particular section to wLich 
they w^ere delivered. Many of the summaries are 
couched m such highly technical language that 
even the special scientific correspondents of the 
great newspapers find them unmtelligible. 

There wnuld be little occasion for lengthy com¬ 
ment were it only the youthful aspirants for 
scientific honours against whom this charge of 
obscurity could be brought We could rely upon 
time to purge them of the conceit of demonstrating 
familiarity with their newly acquired forms of 
expression in order to win a reputation for erudi¬ 
tion Unfortunately, some of the addresses de¬ 
livered by sectional presidents at Leeds displayed 
the same W'^eakness. From the point of view of 
title, subject matter, and form of presentation, 
they were ahke calculated to produce in many 
members of the Association a feeling of bewilder¬ 
ment, We do not doubt that these addresses are 
noteworthy contributions to the problems of par¬ 
ticular fields of work, but as they are printed we 
suggest that they need not be read in the section 
rooms, or at any rate only those parts which 
can be followed intelligently by the section as a 
whole. There may still be some members of the 
general community whose respect for science is in 
inverse proportion to their capacity for under¬ 
standing what is presented to them , but they are 
a dying race. Thanks to the reforms brought about 
in our national system of education since the be¬ 
ginning of the century, there is a large and ever- 
increasing army of people equipped with enough , 
knowledge of science to be hungry for more. The 
publication and large sales of certain popular hand¬ 
books on scientific subjects is a clear indication of 
this interest in the activities of our research ’workers. 

The members of the general public who attended 
the Leeds meeting are in a position to judge of the 
quality of the communications presented as ad¬ 
dresses and papers. Those who perforce had to 
rely on newspaper accounts of the proceedings will 
be mystified by the paucity of the references to 
those subjects which they regard as the exclusive 
domam of the scientific worker. While this can 
partly be attributed to the contempt which some 
reporters and editors have for the level of in- 
telHgence of their readers, most of the fault lies 
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with the authors of papers They are prone to 
ignore the fact that with so wide a range of choice 
of subject matter for cop^^, the press representatives 
will invariably seize upon that which is presented 
with such clarity as to dispense with the need for 
interpretation. For this reason the sections dealing 
with education, agriculture, and economics receive 
more than their proportionate share of attention 
in the newspapers. 

It may be urged that certain subjects cannot be 
weseiited m a form calculated to appeal to a wide 
p blie. If that be the case, they should either not 
finabs^dace in the proceedmgs of the British Associa¬ 
tion, or alternatively, the papers given at the annual 
meeting should be divided into two categories, those 
which are intended to appeal to a wide public 
and those which are for the exclusive benefit of 
specialists. It is mconceivable that in any of the 
branches of science represented by the thirteen 
sections there should not be sufficient material 
each year upon which to base an address to non- 
specialists , and presidents of sections, as well as 
other authors of papers, would be well advised to 
prepare summaries of the mam features of their 
addresses for advance distribution to the press 
They can rest assured that unless they can first 
interest the newspaper reporters they will have 
little opportunity of interesting the public in their 
work. They need not fear, moreover, that a re¬ 
porter will rest content with a summary. A test 
of good journalism is the originality with which a 
subject is treated. Given a summary as a settmg, 
the reporter will find jewels with which to adorn it 

The advancement of science depends upon the 
encouragement of research. The public must be 
better informed if it is to appreciate to the full 
the need for more and more research. It wiU not 
willingly endow what it cannot understand Let 
scientific workers who attend the yearly meetings 
of the Association ask themselves why, m its 
visdom, the Council holds each meeting in a different 
centre of population in the country Presumably it 
is done for its propaganda effect Brmging scientific 
workers into personal relationship with various 
sections of the community helps to destroy the 
illusion that w^e are a race apart. Clear exposition 
of science should also dispel the idea that scientific 
experiment is mere legerdemam, its mysticism 
heightened by a rigmarole of complex terminology. 
Explicit statement is the necessary precursor of 
wude pubhcity, without which there cannot be 
general axjpreciation of the aims and methods of 
science, of what science has achieved and w’hat it 
might achieve for the human race. 
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Science in Literature. 

The Short Stones of H, G Wells Pp 1148 

(London Ernest Benn, Ltd , 1927 ) 7s 6d. net. 

OTHING is so significant of the power of the 
old classical tradition as the extent to which 
the literature of fiction remains comparatively 
unmoved under the shock of scientific discovery. 
For the intellectual revolutions which have been 
effected during this past century by a mere handful 
of blandly inquiring scientists can be matched 
only by the social and industrial transformations 
to which they have uneonsciousL contributed m 
no small measure 

To a scientist a new field of human experience 
and expression is opened up He sees hfe unfoldmg, 
not merely as the old interplay of human emotion 
and passion, but rather in response to the widening 
environment developed by man’s mereasmg know¬ 
ledge In the field of science, for him wffio has eyes 
to see, dramatic material is not far to seek, but 
current fiction remains singularly aloof Here and 
there a detective, a xiathoiogist, or a medical 
practitioner is created wLo plays his part agamst a 
suggestive background of mysterious knowledge, 
but there is no novelist, with the exception of 
Mr. H G Wells, in whom the dramatic element in 
scientific discovery evokes a sufficient response to 
urge him to action 

The strong human impulses associated with love 
and sex which have formed the keynote of so much 
of modern fiction are not absent in the work of 
W^ells—far from it—but the psychological beha^dour 
of the scientist, his interests, his urges, the 
material he handles, and the stage he treads, 
constitute a region hito which none other than 
WeUs has dared to enter 

Coming to literary w^ork from the field of technical 
knowiedge, Wells has made the amazing discovery 
that a scientific training, far from being a handicap, 
is a positive blessing. A good novelist, if he is 
anything, is pre-eminently a psychologist. It is 
his function, by means of the technique of story- 
tellmg, to observe, to describe, and to analyse the 
thoughts and actions of mankind, and not merely 
that aspect of mankind constant throughout time, 
but mankind in the making. He stands at the 
point of vantage who absorbs with understandmg 
the newer knowledge. Bemg artistic, such an 
analysis—in the creation of a novel it is really a 
synthesis—is not scientifically systematic It 
differs from a study of a scientific problem in this 
respect, that no two novelists in their treatment will 
produce the same result. The final product is 
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dependent on the mentality of the solver Thus 
the psychological study developed by the novelist 
is, as often as not, a reflected study of the author 
Wells stands at this point of vantage , and in 
describing his vision opens up his mind. 

Here, then, in the present group of short stories, 
we see Wells, a young imaginative artist, striding 
boldly mto the field and with a few strokes creating 
a ttorld which hums strangely m the ears of the old 
classical school. Tuned to the mentality of the 
scientist and alive to the trend of scientific thought, 
Wells enters the arena of fiction armed with 
weapons denied to his professional colleagues He 
may manceuvre in regions of the arena vuth 
assurance where others must hesitate to tread, 
and the earlier stories ui this extraordmary collec¬ 
tion show Wells disporting himseK gaily and master¬ 
fully among the fantastic notions born of much of 
the speculative science of the late Victorian era. 

Early hesitant knowledge of time and space are 
handled with assurance and imagination m The 
Time Machine,” '' The Plattner Story,” '' The 
Strange Case of Davidson’s Eyes.” Sometimes his 
boldness is preposterous, as when m “ My First 
Aeroplane ” he makes a machine in 1912 stand up 
to treatment that no self-respecting aeroplane in 
1927 would possibly tolerate without destruction. 
At other times it is almost prophetic, as in “ The 
Land Ironclads,” where in 1903 trench warfare 
and tanks are described in unerring detail Again 
and again he traces the emergence of a world of 
wheels, and shafts, and furnaces. 

It is easy to say that, in those early days of 
Wells’s literary work, the young man is merely 
tickling the palate of the reader with a series of 
extravagant ideas. While it is probably true that 
a number of these stories are scarcely more than 
this, there recurs continually the suggestion that if 
mankind would only realise it, the potentialities 
for good and evil in modern scientific discovery on 
the mechanical side are enormous. There is, for 
example, ” A Dream of Armageddon,” A Story 
of the Days to Come,” and so on. There appears 
the implication to the scientific man that he must 
give himself pause to consider whither his newer 
knowledge may drive mankind, and to the layman 
the startling question as to whether he is indeed 
ready to receive this strange knowledge. 

The theme changes slightly as Wells borrows from 
his biological experience. The power of natural 
selection as a factor in evolution is violently forced 
to our notice here and there. In ” The Country of 
the Blind,” the capacity of the human organism to 
«iapt itself to environment, and the extent to 
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w'hich refinement in the senses may proceed in 
response to needs, are brought out with the skill 
of a master The Empne of the Ants ” teaches 
how^ survival of the fittest is by no means identical 
with survival of the most desnable In The Time 
Machine ” we are projected forward into futurity 
and are horrified to discover that mankind has long 
passed the zenith of its highest development and 
a kind of retrogression or involution has set in, m 
place of the higher evolution. 

These ideas may be fantastic , they may be mere 
examples of mental agility and imaginative strokes 
of a young man in a field yet unopened to assured 
knowledge. But we begin to perceive that m the 
background of Wells’s mind there exists a domin¬ 
ating urge. Mankind itself raises a problem of 
colossal magnitude—how to utilise the accumu- 
latmg w^ealth of scientific knowledge in the design of 
a super-race—of a civilisation devoid of the stupid¬ 
ities and absurdities of social life as we know it. 

These stories where they touch this issue scarcely 
do more than raise it Some indication of Wells’s 
own line of approach to this difficult issue is pro¬ 
vided by glimmerings of Utopias of various kinds 
that sparkle out here and there. It is in his larger 
and more mature works that these ideas are worked 
out in greater detail, but, on the whole, Wells on the 
constructive side is much less satisfying than at his 
favourite game of thought provoking. Utopias are 
literally as old as Adam, but it is *|)ermissib]e to 
doubt whether the mental exercise in tlieir design 
ranks higher than that used in the solution of a 
crossword puzzle. 

It is possible that in a sense they may servo the 
useful function of preparing the minds of some for 
the possibilities t}iat might be achieved, for the 
ideals to which to strive. But imaginative gropings 
in a dim future, with roseate pictures of the dawn 
of a new era when man will grasp the forces of 
Nature m the hollow of his hand, will not |)rovide a 
solution of the immediately pressing problems of 
production, distribution, and exchange; for the 
question uppermost in every one’s mind, both 
scientist and la57man, is, What to do now ? ” 

The kind of promise the imaginative Wells has 
held out in these early stories is not fulfilled by him 
in his later work. Doubtless, had his numerous love 
novels been left unwritten, the world of literature 
would have been enormously the poorer, but the 
far-reaching and vital questions which Wells him¬ 
self raised have really not been faced by him. 
Instead, he has left it to the politicians, content 
to be a mere finger-post pointing towards an in¬ 
accessible region of the horizon. H. Levy. 
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The Formation of Roads. 

(1) The Science of Roadmahing * a Scientific and 

Practical Treatise dealing with Road Constmction 
in its Modern Forms, for the Use of Survcgors, 
Contractois, Asphalt Plant Manageis, etc. By 
John Wilfrid Green and Charles Norman Bidley 
Pp. XY +138 4- 5 plates. (London Crosby Lock- 
wood and Son, 1027 ) 10s. M net 

(2) Management and Methods in Concrete Highway 
Construction By G L Harrison Pp ix-r242 
(New York McGraw-Hill Book Co ,Inc , London 
McGraw-Hill Publishing Co , Ltd., 1927 ) 15s.net 

^ T will be generally recognised that the forma¬ 
tion and iayiiig-oiit of highv/ays and cross¬ 
roads have, initil recent years, been far more m the 
nature of a science than an art, though art has 
begun to enter into its kingdom since the passmg 
of John Burns’s Toyui Planning Act, the fii'st of 
the kind in the British Isles Not that with the 
advent of art into the matter of road-makmg 
science will function to any less degree For 
though it is not every one who holds the view that 
science must of necessity retrograde in the absence 
of advancing, yet it is certain that modern pro- 
gi'ess m regard to the modes of travel must carry 
in its tram scientific progress. 

When any one takes thought of road-makmg, 
the memory of what the Romans accomplished in 
this dnection is mevitably to the fore. Without 
staying to consider such local routes as they con¬ 
structed in the City of the Seven Hills and other 
places of importance, it will suffice to recall those 
great military highways which so aided them in 
the control of then* vast empire, England still 
possesses portions of these notable enterprises-—as I 
witness Watliiig and Stane Streets and others— 
which radiated from London (the Augusta of 
Roman days) throwhig out their tentacles in 
various dnections. 

These Roman roads were, however, undoubtedly 
purely military and scientific ; mihtary in their 
nature and purpose, and scientific in their con¬ 
struction : art could claim no part in them In 
the magnificence of Roman conception a military 
road was driven from centre to circumference wuth 
as close an approximation to a radial line as could 
be achieA^ed ; natural obstacles w^ere for the most 
part overcome by means of bridges and tunnels, 
according to the gradients encountered. Man- 
siones or camps were established en routCy though 
it is the customary Latin word for ' camp ’ which 
has survived to this day in the nomenclature of so 
many of our towns 
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The Roman roads were made to endure, like the 
Egyptian monuments of earlier date It is only 
as the nature of the passmg traffic alters and its 
volume mcreases almost beyond conception, that 
other routes, other methods and other construc¬ 
tion, have had to supersede a system of mcom- 
jiarable vntue 

Perhaps it is giving too great credit to the 
British character to attribute the passing of the 
Roman highwuy to the necessities of the tiveiitieth 
century for the truth is, that long before its 
advent, British insouciance had consigned the 
memory of these military trophies to the limbo of 
j neglect, if not, indeed, of oblivion. 

The Roman thoroughfares were constructed on 
good scientific principles , a firm bottoming wus 
obtained by raminmg small stones and bats of 
brick into the ground, and on this foundation wus 
laid a pavement of large stones accurately fitted 
Iffie a mo.saic pattern, the interstices being care¬ 
fully jointed m cement. Where large stones w^ere 
unobtainable, then a species of concrete was 
substituted, composed of small hard stones bound 
together with lime 

Of course, these main highways accounted only 
for a mere fractional part of the means of transit 
necessary throughout Great Britain. Here British 
sluggishness of temperament asserted itself uii- 
aUoN^ed. A mere path, sufficiently wide to enable 
a pack-horse to bear its burden, W'ould gradually 
form itself, rather than be formed, in the required 
direction : even then it would not go straight¬ 
forward, but would meander between and around 
the trees, thus hi time providing us with those 
serpentine courses, which have a charm to the eye, 
even though regarded as practically undesirable. 
These tracks invariably foliow^ed the line of least 
resistance ; the fordable part of a stream would 
be approached, wiiatever deviations might thereby 
be rendered necessary. 

Thus these initially unobtrusive paths gradually 
became beaten tracks, wudeiiing sufficiently in 
time to admit of the passage of carriages meeting 
en routey though frequently even this was not 
accomplished. But as for any scientific construc¬ 
tion, it can but be said that science w'as con¬ 
spicuous by its absence. If Irish main roads were 
passably good (for the period), English w^ere pass¬ 
ably bad, whilst Scotch (according to a country¬ 
man’s evidence, namely, Macadam) w’ere atrociously 
had 

In England the main idea, so late as the early 
years of the nineteenth century, seemed to be to 
barrel the roadway by arching it almost ineon- 

Pl 
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ceirably Mgli at the crou^i, with a very steep 
gradient to either flank, T\flien the mevitabie 
occnrreds and the road became rutted as in a night¬ 
mare, the curative process consisted in filling up 
the ruts and making the crown usable by means 
of vegetable debris, loose stones, and general 
rubbish, all brought to a sufficient^ smooth 
condition, so as to receive the^^ cachet of the local 
authority (such as it was), and then—all would be i 
da capo 

This period of darkness endured until about a 
century ago, at which time the enlightened labours j 
of Telford, Macadam and others served to bruig | 
about such improvements as paved the way for 
modern scientific production. There are many 
who still regard the method developed by Macadam 
as of value, even under the changed conditions of 
the traffic problem—mechanical transport, heavy 
in its nature and dense in its massing, convulsive 
in its movements and rapid in its passage. But 
science, ever on the alert, introduces new solutions 
to meet altered conditions, and so we find mac¬ 
adamised roads giving place to the use of granite 
setts, concrete, wood blocks, rubber surfacmg, 
asphalt paving, and, most interesting perhaps of 
ail, the reinforced concrete treatment of the sub¬ 
structure. 

The progress of science makes welcome the pro¬ 
duction of literature dealing with the subject of 
road-makmg, and the two books under notice would 
seem to be one the corollary of the other, or per¬ 
haps they should be regarded as mutually inter¬ 
dependent. Messrs. Green and Ridley consider 
the subject from its scientific basis, deahng succes¬ 
sively with hydrocarbons, bitumens, asphalt, sand, 
tar and pitch, cement and concrete The first 
chapter dealing with molecular structure and 
valency is peculiarly interesting, perhaps more so 
than many that follow. The authors have a high 
opinion of asphalt for the surfacing, and certainly 
it seems to take rank after macadam from the 
viewpoint of anti-slipperiness. The authors do 
weH to state that the rehance too often placed 
on maintenance guarantees by road surveyors is 
causing the substitution of a cheaper material, to 
the possible detriment of asphalt paving in general. 
Regarding the suitable-mixture diagram shown on 
page 49, there seems to be a lack of agreement 
with the text on the previous page; for the 
diagram apparently indicates the medium group 
as giving 12-50 per cent,, and the fine group, 
30-60 per cent., whereas the text reverses these 
figures. 

It is properly remarked, that '^in taking a 
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sample of sand for the mechanical analyses or grade 
composition, care should be taken to secure same 
from the inside of the heap ” ; and the recommend¬ 
ation of tar macadam surface for motor traffic is 
well advised. But why should such solicitude be 
expressed on page 71 for fish, respecting the use of 
tar ^ 

The practical consideration of construction is 
developed in Mr. Harrison’s book in a very interest¬ 
ing and masterly manner, and the business aspect 
is thoroughly regarded. Indeed, the main adverse 
criticism to be offered arises from the inadequacy 
of many of the haK-tone illustrations, winch often 
need the base reference to produce intelligibility. 
It is a fact also, that some people might think that 
there is too great a fetish made of timekeeping to a 
second, hut this meticulousness is recommended in 
the interests of the contractor. It is not possible 
to agree wuth the author (see page 184) that the 
table in fig. 7 shows a large percentage of time lost 
due to ’water trouble, though such loss is made 
manifest in the next figure The series of sixteen 
chapters is well wnrked out, and the graphs and 
diagrams in general are clear. It is not to be 
disputed that (wfithin certain limits) the greater 
the method which can be introduced into a 
contract the more it makes for final satisfaction. 
This was eloquently manifested recently in the 
erection in Piccadilly of the new Devonshire House, 
which was worked out upon a schedule prepared 
by its American architect on lines of exactitude, such 
as ]\Ir. Harrison recommends m lus book on con¬ 
crete highway construction. Pjgrcy L. Marks. 

Brain and Mind. 

(1) Thought and the Brain By Prof. Hemi Pieron. 
Translated by C. K. Ogden. (International 
Library of Psychology, Philosophy, and Scientific 
Method.) Pp. xvi + 262. (London : Kegan 
Paul and Co., Ltd.; New York: Harcourt, 
Brace and Co., Inc., 1927.) 12^. M. net. 

(2) The Mind and its Mechanism : with Special 
Reference to Ideo-Motor Action, Hypnosis, Habit 
and Instinct, and the Lamarckian Theory of 
Evolution, By Paul Bousfield and W. R. 
Bousfield. Pp. vii + 224. (London : Kegan 
Paul and Co., Ltd.; New York : E. P. Dutton 
and Co., 1927.) 9^. net. 

(I) rpHE last thirty years have witnessed the 
--L inauguration of a new era in the, study 
of mental phenomena, the introduction of the 
discipline of scientific induction into a field of 
inquiry in which the deductive procedures of the 



/ OCTOBEB 8 , 1927 ] 


NATURE 


507 


scholastic method had run riot for many centuries. 
The study of the evolution of the nervous system 
and the experimental investigation of its mode of 
working prepared the way for the understanding 
of the biological processes that express themselves 
as mental phenomena. Such researches as are 
associated vith the names of Sherrington and 
Pavlov are clearly of fundamental importance for 
the interpretation of the working of the mind and 
for correctmg the assumptions of introspective 
psychology. Armed with the results and the 
methods of experimental physiology, the psycho¬ 
logist has devised tests of his own to apply the 
method of experiment to the phenomena of mmd 
and, under the leadership of Spearman, has 
attempted to express in mathematical form the 
fundamental analysis of mental abiHty so that it 
can be measured and subjected to the test of 
experiment. 

Perhaps the most fruitful field of psychological 
inquiry has been provided, however, by the clinical 
study of the mental effects produced by mjuries 
to the nervous system—in particular the vast 
experiments provided by bullet wounds m the 
War. Moreover, the anxiety states created by the 
abnormal stress and strain of trench warfare, and 
the moral and intellectual damage resulting from 
encephalitis lethargica since the War, have shed 
important light upon the emotional side of the 
mind’s workmg. It is no exaggeration to claim 
that these three departments of clinical study have 
provided a new revelation of the dependence of 
mental and emotional expressions upon neural 
mechanisms. In the technical medical j'ournals a 
vast amount has been written upon these subjects : 
in his great monographs on sensation and aphasia, 
Head has given his interpretation of the mental 
significance of nervous phenomena: many other 
books have been published deahng with the expres¬ 
sion of the emotions and the psychological signifi¬ 
cance of the activities of the bram : but it remained 
for some psychologist to expound m generally 
comprehensible terms the new light shed upon the 
workings of the mind by recent research in cUnical 
medicuie 

This difficult task has been attempted by Prof 
Henri Pieron, of the College de France. He has 
subjected to a critical but sympathetic examina¬ 
tion the medical reports on the results of hijury 
to brain and nerves, and has succeeded in giving 
a fair and reasoned analysis of the results achieved 
It is particularly interesting to find a French author 
expounding so lucidty Head’s researches on sensa¬ 
tion and aphasia. Though his acceptance of Head’s 
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' view’s is quahfied, he has given his readers an 
unbiassed account of the methods and results and 
a generous appreciation of their significance to 
psychologists. His discussion of aphasia is particu- 
J larh” instructive. Summing up the history of 
research into the significance of speech-defects 
resultmg from injuries to the bram, he gives a clear 
and just estimate of the contributions of Gall, 

I Broca, Bastian, Charcot, Wernicke, and Pierre 
I Marie ; he concludes : '' At present, in an atmo- 
j sphere of thought impregnated with Bergson’s 
I powerful critique, so quickly assimilated that it has 
I become impersonal, it is the mtellectual analysis 
of the function of language, such as that attempted 
by Head, which has come to the front, and we are 
returning to the profound views of Hiighhngs 
Jackson, which were obscured by the brilliance and 
prestige of Charcot.” This frank admission is dis¬ 
tinctive of the fairness and impartiahty of the 
author. 

In translatmg this book into idiomatic English, 
Mr. Ogden has successfully accomphshed a task of 
no mean difficult}’. But it is unfortunate that he 
did not submit the proofs to an anatomist. for 
sev'eral of the technical terms, though literally 
translated, have emerged in curious forms. Thus 
the intracorticai fibres knowm as the stria of 
Gennari, often referred to by French anatomists 
as the band of Vicq-d’Azyr, are called in this book 
(p. 254) the bundle of Vicq-d’Azyr,” which is the 
name of a very different kind of structure in another 
part of the braiu. The figures also contain many 
inaccuracies—in particular Fig. 2 on p. 6. Special 
mention is made of these defects, because this book 
is one that will be particularly useful to the medical 
student; and some teachers might hesitate to 
recommend a work containmg such lapses. In a 
new^ edition it would be wise to provide an entirely 
new set of illustrations. For the book deserves 
better treatment in this respect. 

(2) The book by P. and W. R. Bousfield is a 
speculation that attempts to give concreteness to 
McBoiigall’s conception of a psychical structure as 
part of the mechanism of mind. Thus the authors 
claim that they '' have endeavoured to expand this 
more or less metaphorical conception by the hypo¬ 
thesis of a real psychic structure which is an 
essential part of the organism.” 

This search for an elusive mind-stuff seems to 
have been prompted chiefly by McDougall’s claims 
that “ the progress of our knowledge of the brain 
has shown conclusively that there exists no one 
part ill which all sensory paths converge and wffiich 
might be regarded as du aemonum commune ” (p. 17), 
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and fiirtliei-j that there exists iiitiie bram no snch 
physical medium of composition, and that the 
processes of the severai sensory nerves simiiltane- 
oiisly excited do not aifect any common mateiial 
medium to produce in it a complex physical 
resultant (p* 18 ). 

More than a quarter of a century ago I invented 


ledge of the dt^emg industry of Leeds Scott 
died during the War, and his book was never 
written Both The Microtomist s \dicIe-Meeum 
and “Histological Technicpie," however, contain 
many of Scott's formulae and ‘ tips ' 

In recent years, owing not only to the kindly 
interest which Sir Charles Sherrington has shown 


the term ‘ iieopalliiim ’ for the definite cortical area 
where all sensort’' paths do converge and pour their 
currents mto a coiitmuoiis sheet of grey matter, 
which IS a most definite and indubitable ‘ physical 
medium of composition.’ Hence I am unable to 
accept the basal assumption of this book. 

G. Elliot Smith. 


Oxford Histology. 

Histological Technique . for Normal Tissues^ Iloibld 
Changes and the Identification of Pamsites By 
H. M. Carleton. Chapters vii. and viii, in 
collaboration with Frederic Haynes. (Oxford 
Medical Publications.) Pp. xv + 398. (London * 
Oxford University Press, 1926.) 16s. net. 

rilHIS book has been written by a young Oxford 
JL Instologist who was trained in the Depart¬ 
ment of Zoology and Comparative Anatomy of 
Oxford. The author has had special experience 
in medical parasitology and a training in the 
various recently developed techniques for the 
study of the cytoplasmic inclusions of the cell 
The present volume is not intended to be an ex¬ 
haustive work on microtomy for the research 
worker in the same way as “ The Merotomist's 
Vade-Mecum/’ but is planned to act as an intro- 1 
duction to the subject, and to lead up to more i 
advanced investigations. 

The first book on modern histological methods 
which emanated from Oxford was that of Gustav 
Maim, entitled “ Physiological Histology/' 1902 
When the reviewer was histologist at Oxford, there 
was a faded piece of paper pimied behind the 
histology sanctum sanctorum which set forth the 
sales of Mann’s book. So far as the paper showed, 
the book was a failure—that is, commercially—■ 
—^but “ Physiological Histology ” even now con¬ 
tains material not found in any other text-book of 
microtomy, and was a decade or so before its time. 

Another noted Oxford histologist, Dr. S G. 
Scott, w-as a splendid type of the medically 
trained scientist. Scott specialised m the precise 
application and standarchsation of the better- 
fcnovm laboratory techniques, such as those of 
haematology and colour reactions. Much of this 
worker’s success was due to his special know- 
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1 in this subject, but also to Dr Caiieton’s eiithiisi- 
■ asm, the Oxford Histology Department has been 
enlarged, and its facilities have been brought up- 
to-date , ‘‘ Histological Technique aviII shoAv 

that nowhere else is histology better taught and 
histological methods better understood 

Much of Dr Carleton’s book vill be familiar 
to users of the Vade-Mecum,” and ]\lallory and 
Wright.” but it IS not to be imagined that the 
author has not cut new ground The exposition 
of the carefully Aveeded out material is clear and 
concise, and undoubtedly the most admirable part 
of the Amlume, from the student's point of vieAv, is 
the arrangement of Tables of Faults ” Why do 
sections curl ? Why does the tissue fall out of the 
block ? Why does the ribbon refuse to form 
and so on In three columns, Ave have ” Fault/' 
“ Diagnosis,” Eemedy,” as for example, ” Sections 
crumble,” Paraffin too soft/' and Cool the 
block,” as the remedy. Thus, a ])e]\son working 
alone Avill find every facility for tracing out Ins 
difficulties and eliminating them. Some of the 
statements regarding the difficult chemical side of 
the subject found in Chaps, vh and Ann , which 
were WTitten in collaboration with FiAsleiic flavnes. 
are a little doubtful, and one feels that this js tlie 
least happy part of the book 

We are coiwinced that " Histological T(*clnnqne” 
fills a long-felt Avant, and that th(‘ ])ook ^ certain 
to go into many future editions The author is 
to be congratulated. J. Brontk Gatknhy. 


Citrus Fruits. 

The Cultivation of Citrus Fruds, By H, Harold 
Hume (The Rural Science Series ) F^p. xxi -h oGi. 
(New" York: The Macmillan Co , 1926.) 2l.v net. 

r| 1HE position of the genus Citi'us amongst fruit 
-A. crops cannot be OA^cir-estiiiuited, for it includes 
fruits of such general use as the orange, lemon,, 
lime, and grape-fruit, A\uth others of less economic 
importance This being the case, comprehensiA^e 
books upon the subject are necessary from time to 
time, in order that groA^^ers in the many countries 
wdiere these fruits are cultivated may be kept 
informed of improved varieties and better methods 
of cultivation and marketing as they are evolved^ 
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All these points and others are dealt with in the 
work under notice ; in fact the scope of the book 
is scarcely described hy the title, for although a 
good many pages deal mth the cultivation of 
Citrus fruits in a concise and altogether excellent 
manner, historical, botamcal, and marketmg prob¬ 
lems are dealt with quite as succmctly. 

Although the author only sets out to describe I 
the position that Citrus fruits hold in the Umted i 
States of America, he gives a fund of information 
that ivill be found to be of value to growers in ' 
other parts of the world. Commencing uuth a 
ohapter on the Commercial Importance of Citrus 
Pruits,” the author indicates by tables the growth 
of the industry in Florida and California from the 
j^ears 1886-87 to 1923-24 inclusive His records 
are taken from the number of boxes of fruit handled 
by the railway companies during that period, and 
it is illuminating to learn that whereas in 1886-87 
1,260,000 boxes were despatched from Florida and I 
840,560 from California, in 1923-24 Florida sent 
away 20,399,614 boxes and California 24,292,800 
boxes. In the chapter dealmg with the botany of 
the Citrus fruits, the author gives descriptions not 
only of the species bearmg marketable fruit but 
also of allied species and the few interesting 
hybrids that have been raised. He takes a limited 
view of both genera and species. The trifoliate- 
leaved section, for example, that is so well repre¬ 
sented by Citrus trifoUata Liim., he places under 
the generic name of Poncirus, whereas the Kum- 
quat group appears xmder Fortunella. He also 
limits the range of the species retained in Citrus. 
Thus the lemon appears as G, medim Linn, the 
lime as C. aurantifolia Swingle, the shaddock as 
€. maxima Merrill, the pomelo or grapefruit as 
G. paradisi Macf., the sour or Seville orange 
as C. Auranthim Liim., and the sweet orange as 
G. smensis Osbeck. The cultivated groups of Citrus 
fruits are then divided up and the varieties culti¬ 
vated in America are dealt with. Some 49 varieties 
of sweet orange are described under the sub-heads 
Spanish oranges, Mediterranean oranges, blood 
oranges, naval oranges. Sixteen varieties of 
pomelo or grape-fruit are described, with numerous 
limes and lemons. 

The cultural part of the book deals vith all 
operations from propagation and planting to the 
oare of the mature trees. Manuring, treatment of 
•diseases, pruning, collecting the crop, and many 
other aspects are discussed. Handling the crop 
^iid marketing is also a very useful section. The 
author is to be congratulated upon the production 
of a very complete and useful book. W. D. 
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The Calculus of Variations. 

; Calculus of Tariatio7is By Dr A. R Forsyth. 

I Pp xxii-f6o6 (Cambridge. At the Umversity 

Press, 1927 ) 50^9. net. 

ROF. FORSYTH’S latest work appears oppor¬ 
tunely at a time when there is quite a notable 
revival of interest in the calculus of variations. 
To those who desire an account of the subject 
which, while modern, sound, and practical, is free 
from the extreme rigour so popular in certain 
quarters, this volume will be most welcome. 

The first chapter contains a discussion of the 
early investigations associated vith the names of 
Euler, Legendre, and Jacobi. Here the discarding 
of the irritating 6-notation originally introduced 
by Lagrange has greatly clarified the exposition. 
In the second chapter an account is given of 
Weierstrass’s modifications of the analysis when 
both the independent and the dependent variable 
are subjected to variations. The four following 
chapters deal with extensions to the cases m which 
the integrals involve derivatives of higher order than 
the first and more than one dependent variable. 

L^p to this pomt the variations considered are 
of such a nature that one smooth ' characteristic ’ 
curve is deformed mto a neighbourmg smooth 
curve. Such variations are described as ‘ weak * 
variations. In order to obtain complete solutions 
of the problems of the calculus of variations, it is 
necessary to consider the possibility of small 
' jagged ’ or ‘ strong ’ variations. The discussion of 
such variations has shown that, while the tests 
employed in the older analysis are necessary, they 
are by no means sufficient; and, indeed, it has been 
found that some of the most important results 
believed to have been established by the older 
methods are no longer vahd. Weierstrass investi¬ 
gated one simple type of these ' strong ’ variations, 
and an account of his work, and of his E-function, 
is given in chapter vii. 

The eighth chapter deals with relative maxima 
and minima of single integrals, and the remaimng 
four chapters contain extensions to double and 
triple integrals, the analysis in these naturally 
becoming more complicated. Throughout the book 
there are numerous examples fully worked out. 

Though the calculus of variations has been 
studied spasmodically for some two hundred years, 
its development has scarcely yet reached a stage 
at which it would be possible to wite a compact 
account of the subject suitable for use as a college 
text-book; but, to origmal workers, this treatise 
should prove both useful and stimulating. 
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Letters to the Editor. 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can Jib undertake to return, nor to correspond with 
the writers of, rejected manuscripts tntended for this 
or any other part of Xatitre, No notice is taken 
of anonymous conununicatioas.] 

Spectra of High-frequency Discharges in 
Super-vacuum Tubes. 

The experunents of Kirchiier {Ann d. Eliy., 77 ; 
1925) and of Gill and Donaldson {Phil. 2Iag , 2, 129) 
have shown that a tube, pmnped down to what is 
usually termed a non-coiiductmg vaciimn, will give 
a brilliant diseliaige if excited at comparatively low 
voltage at a frequency corresponding to a six- or 
seven-metre wave, the current bemg fed to the tube 
tlirough external electrodes of tin-foil. During the 
past summer we have made a further study of the 
phenomena exhibited by these high-vacuimi tubes, 
with especial reference to the spectra of tho discharge 
The tubes were first given a drastic cleaning with 
caustic potash, alcohol, chromic acid, and distilled 
water. They were then dried and exhausted with 
a Holweck molecular pump, the walls bemg heated 
repeatedly during the process. A tube provided 
with internal electrodes, m the pump circuit, showed | 
no discharge when connected to an induction cod 
giving a two-inch spark. We then excited the tube 
provided with electrodes of tm-foil with an oscillatmg 
circuit gnung a three-metre wave. A brilliant blue 
discharge at once appeared (hydrogen spectrum), the 
general appearance of which would have led one to 
believe that the pressure must be of the order of a 
millimetre. 

Discharges under the above conditions are attri¬ 
buted, by then discoveiers, to a to-and-fro oscillation 
of the electrons, the tune of transit down the tube 
being less than the time of the half oscillation of the 
electrical cu'cuit. 

We found that, if the pump was kept in action 
while the tube was excited, the blue hydrogen 
spectrum gi'adually disappeared, being replaced by 
the olive - green discharge characteristic of pure 
oxygen, while the tube walls phosphoresced with a 
very brilliant ruby-red hght, A photograph of the 
spectrum showed the line and band spectra of oxygen, 
together with many carbon lines, the pair of double 
lines in the region X 280 O being especially prominent. 
On continuing the pimiping and excitation for an 
hour the oxygen spectrum faded away, followed by 
the carbon lines, until only the double pair remained, 
at least with moderate exposures. The red phos¬ 
phorescence was present with tubes of soft glass, 
pyrex glass, and fused quartz. 

A similar red phosphorescence has been noticed 
by one of us during an investigation of the hydrogen 
spectrum, with a very long tube, brought to the 
‘white-stage’ (that is, with the walls thoroughly 
dehydrated by long operation with a heavy current 
and continuous pumping). On exhausting to a high 
vacuum and admitting a little oxygen, the walls 
phosphoresced with a pink colour under the influence 
of the discharge. 

Later in the summer, one of us made some further 
experiments with one of these tubes m collaboration 
with Prof. T. R. Merton at his private laboratory. 
The tube had been sealed from the pump m Tuxedo, 
and as a result of continued operation showed the 
red^ phosphorescence but feebly when excited by an 
oscillation of a seven-metre wave-length. On sub¬ 
stituting an oscillator giving a thirty-metre wave we 
obtain^ a fairly strong red glow on the walls. Using 
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one electrode only, we fomid that a magnet, brought 
close to the walls, caused a concentration of the red 
glow on the near side of the lube, tlie deflexion ot 
Whatever caused tho phosphorescence of the glass 
indicating negative electrons moving av^ay tiom the 
electrode At the other end ot the tube, tho magnet 
repelled whatever caused the glow to the further 
wail ot the tube, indicating electrons moving towards 
the electrode. 

We believe that phosphorescence is associated in 
some way with the presence of positive 10 ns of oxygen, 
but the exact mechamsm ot its production has not 
been ascertained. An investigation of the inner wall 
ot the tube by polarised light, to detect possible changes 
in the smdace layer of the glass, will be made in tlie 
near futm-e, for it seems probable that the oxygen 
IS derived from the silicon oxide. The carbon im- 
doubtedly is due to vapoui from stop-cock grease 

R W Wood 
A L. Loomis 

The Alfred Loomis Laboratory, 

Tuxedo Park, X Y. 


The Fields of Force in the Atmosphere of the Sun. 

On me signale une not© de G Hale, insere© avec 
le mem© titre dans votre journal 1© 14 Mai dernier. 
La note est eonsacree aux petites hgnes noires, plus 
ou moms courbes, qui apparaissent tout aiitour des 
taches dans les images monochromatiques de la 
couche superieure de Thydrogene, et auxquelles Plale 
a donne le nom caracteristiqu© d© “ Solar Vortices.” 
On distingue le cas de la tach© simple isolee ©t 1© cas 
de deux taches voisines ayant des polarites opposees, 
et formant un group© bipolaire. Dans ce dernier cas,. 
les lignes noires autour des deux taches rappellent 
parfois les lignes de force d’un barreau aimante. 

Or mon nom est cite comine attach^ a une explica^- 
tion special© du solar vortex ; mais Texplication qui 
m’est attribuee est mexacte ou msuflisante. J© suis 
conduit k pr^ciser certains details et k donner mon 
opimon actuelle sur tons les points soulevc\s par Hale 
et Buss dans votre journal les 14 et 28 Mai 1927. 

I. Mes premieres idees sur la question out ^*t 6 
resumees dans les Comptes rendus de VAcademic des 
Sciences, Pans, le 10 Janvier 1910, les 20 Mai et 6 Jum 
1911. Le solar vortex n’est pas la cause du champ 
magnetiqiie de la tache; il pent etre simplement un ©ffet 
du champ magnetique general du Soleil sur les files 
de gaz ionise qui, dans les couches supeneures, se 
rapprochent de la tache (Evershed). On pout m- 
voguer aussi la rotation de Fastre et le prmcipo 
d’inertie. Le champ magneticiu© general, peut-etre 
un pen modifi© par le voismago d© la tache, est. 
analogue au champ terrestre; sa direction ©st plus 
ou moms vers le nord et assez eloignee de la verticale. 
Dans ces conditions, il courbe dans le memo sens les 
files gazeuses de deux quadrants opposes ; ^ mais, 
dans les deux autres quadrants, li a surtout pour 
eflet d’elever les gaz ou de les abaisser. Or ces 
diflerences se retrouvent dans la plupart des images 
de riiydrogene photographi^es a Meudon. D’aillours 
il faut^ consid 6 rer non seulement les actions a 6 ro- 
dynamiques et 61ectromagn6tiques, mais les actions 
electrostatiques,^ qui peuvent donner iin champ 
identiqu© a celui d’un barreau aimante. 

Finalement, dans mon esprit, le solar vortex etait 
un phenomene secondaire ; T attraction de la couch© 
superieure par la tache et la repulsion de la couch© 
renversante avaient pour moi une importance plus, 
grande, la cause d© cette attraction et do cette 


h raie Ua, de Vbydroghio eat dmise par 
temperatures eiovees de Tastre, Tatome* 
passe souvent de 1 etat neutre il i'6tat iomse, ei luverHcment, 
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repulsion etant d’ailieurs mal connuej comme aussi 
la cause du fort champ magnetique de la tache, qui 
reste le fait le plus curieiix et le plus enigmatique. 

II. Dans ces dernieres annees, mes idees ont evolue 
Le rayomiement corpusculaire des couches solaires, 
longtemps ignore ou mecomiu, a une importance j 
capitale ; et plusieurs faits nouveaux m'obhgent a | 
admettre que la partie la plus intense de ce rayonne- j 
ment est emise par des corps radioactifs. Dans les i 
couches solaires suecessives, les deux rayonnements, j 
ondulatoire et corpusculaire, se substituent Tun a : 
rautre incessaminent; mais le rayomiement corpus- | 
culaire, beaucoup plus absorbable, est vite airete, et 
la terre en regoit seulement ime petite partie, qm 
produit nos aurores polaires (Carl Stormer) et les 
orages magnetiques smiultanes. 

La petite aiguille aimantee apparait amsi extreme- 
ment preeieiise, puisqu’elle nous revMe un rayonne- 
ment nouveau de Fastre. A Meudon, nous en- 
registrons ses variations sur un papier sensible qiii 
noircit sans developpement, et Fastronome a sous les j 
yeux les pointes de la courbe de declinaison, au ‘ 
moment meme oil elles se produisent. De plus 
on prend comme horloge le Soleil qm tourne ; et la 
pointe est representee dans le temps par la longitude 
du centre du Soleil au meme moment Or on constate 
que les pomtes des orages magnetiques sont separees, 
en longitude, par des intei’valies qm sont des multiples 
de 60°, 30°, et 15°. Un certain ordre apparait la 
oh la confusion etait d’abord la note dommante, 
J’ai presente ce resultat comme un fait d’experience 
dans votre journal le 30 Octobre 1926. Le Dr Chree, 
il est vrai, a fait quelques objections ; mais j’estime 
qu’elles sont ecartees dans les deux notes que j’ai 
pubhees ulterieurement aux Goynptes rendus le 26 
Decembre 1926 et le 4 Juillet 1927,^ 

Fmalement, tout se passe comme si le rayonne- 
ment corpusculaire de nos orages emane d’une couche 
solaire profonde qm tourne comme un corps solide ; 
et cette couche offre au moms 24 volcans permanents, 
repartis uniformement autour de Faxe de rotation, et 
d’actmte variable, qm rejettent au dehors la matiere 
ionise© ou radioactive des masses int6rieures. Cette 
division regulier© est cell© des corps a symdtrie 
circulaire qm s© refroidissent. Cependant, les par- 
tieules rejetees par les divers volcans ont a peu pres 
les memes vitesses, exactement comme n elles 
etaient emises par les memes corps radioactifs. De 
plus les recherches poursuivies a Meudon depms 
1925 par Mile Maracineanu ont montre que le 
rayomiement solaire pent modifier ou provoquer 
la radioactivite dans les corps (uranium, plomb, 
cmvre); il doit avoir a im plus haut degre la mem© 
propriety dans le Soleil lui-meme. Il est done 
legitim© d’admettre que les volcans solaires rejettent 
des corps radioactifs. 

L© rayomiement corpusculaire de la couch© pro- 
fonde a et© present© par moi des 1© debut comm© la 
cause premiere de tons les phenomenes (taches, 
facules, filaments, protuberances) observes sur le 
Soleil ©t ses dependances. Si les corps radioactifs 
interviennent, plusieurs faits singuliers s’exphquent 
aisement.® Chaque corps radioactif se decompose en 
donnant naissance a im autre corps, le plus sou- 
vent aussi radioactif; il est caracteris^ par sa period© 
et la nature d© son rayoimement (a ou jS ou /37). Si 
la period© est court©, le ph6nomene est vraiment 
explosif, et on a d’une part un orag© a commence¬ 
ment soudain, et d’autre part les pomts brillants des 
protuberances eruptives, qui 4mettent des jets 

* Dans sa critique, le Dr Chree cor^idfere seulement la p4riode qui 
correspond h 60® de longitude; mais, dfes le mois de Mai 1926, I’ai 
annonc4 les p4nodes de 30° et de 15°, aussi int4ressantes que celle de 60°. 

® L’lntervention de corps radioactifs a 4t4 adimse aussi par Denard 
et Brester. 
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lummeux dans plusieurs directions. Lorsqiie le volcaii 
rejette un corps a particuies d et un corps a partieules 
a, un groupe bipolaire de deux taches se forme, les 
partieules s’eievent pendant que les corps radio¬ 
actifs s’abaissent. Le champ magnetique general 
du Soleil deplace les deux corps dans des directions 
opposees et les separe; cle plus les deux corps 
forment avec leurs particuies deux courants elec- 
tnques, paralleles et de sens oppose, qui done se 
repoussent Plus tard, lorsque le rayonnement a 
dimmue, les deux corps, cpii ont des charges elec- 
triques opposees et croissantes, s'attirent.^ Chaque 
corps donne une tache lorscfue Fenergie des par¬ 
ticuies eimses par elle atteint un certain mveau, les 
deux taches pouvant naitre et disparaitre a des 
moments differents,® Les partieules qui s'eleveiit en 
s’ecartant repoussent les gaz de la couche renver- 
sante, et donnent naissance anx petits filaments de 
la penombre, diriges vers le centre d© la tache.® On 
retrouve tons les details de Fobservation. 

Le champ magnetique eleve des deux taches et 
aussi Fopposition de leurs polarites sont pins difficiles 
a expliquer, comme aussi la temperature plus basse 
dela tache, au moms lorsqu'on n’a pas recours a de gros 
tourbiilons, dont la cause premiere nous echappe ; 
mais la place manque ici pour exposer tous les pomts 
de la question. Je remarquerai seulement que cette 
etude des orages magnetiques conduit a des idees 
noiivelles sur la constitution du Soleil. 

III. Dans sa note, Hale expose quelques resultats 
obtenus avec son nonvel appareil, le spectrohelio- 
scope, qui est difficile a realiser, et lui fait certame- 
ment honneur L’appareil decele. quoique d’un© 
mamere indirect©, les moiivements radiaiix qui 
echappent au spectrohehograph© ; il a ete employe 
a la reconnaissance d© petits filaments (“long dark 
flocculi”) animes de moiivements rapides, qui abou- 
tissent h une tache. Hal© ajoute que le spectro- 
helioscop© est seul capable de deceler ces phenomenes 
solaires qui sont fugitifs. 

Cette dernier© assertion me parait exageree. Nous 
avons k Meudon, k c5t4 des spectroh^hographes, des 
spectroenregistreurs des vitesses, qui, en service 
depuis 22 ans, ont d^ceie souvent des phenomenes 
analogues k ceux decrits par Hale. Je partage aussi 
ropinion de A. Buss, qui annonce avoir observe 
souvent les memes faits avec le spectroscope ordinaire 
A ce sujet j© remarque que, en 1892-1894, le simple 
spectrograph© a reconnu les propriet^s g4nerales des 
vapenrs enregistrees par le speetroheliographe, et 
qu’il a reveie seul leur position exact© dans le Soleil; 
Fepreuve du spectrohihographe est F image de la 
chromosphere entiere. 

En fait, pour les phenomenes etudies recemment 
par Hale, ce qui import©, ce n’est pas tant Fappareil 
que la continuite ‘d© Fobservation. L’astronom© 
solaire, avec les appareils simples qui sont un spectro¬ 
scope a reseau et une boussole dispose© comme ci- 
dessus, fera des observations tres utiles, en particulier 
sur les phenomenes fugitifs, s’il a la patience de 
suivre le Soleil pendant de longues heures. 

H. Deslandbes. 

(Directeur des Observatoires 

le 25 Aout. d© Paris et Meudon.) 

* En general, le rayonnement corpusculaire est le plus fort au 
moment ot le corps radioactif est rejetd par le volcan solaire Les 
teches et facules, d’autre part, ont un rayonnement corpusculaire plus 
faible, et les points ordmaires de la surface un rayonnement encore 
plus faible D’ot les djf!4rents effets observes avec Faiguihe aimantde, 
lorsQu’un volcan et une tache traversent le m4ridien central de Fastre. 

® D’aprts cette explication, les deux taches du groupe bipolaire 
peuvent avoir des diftdrences dans leurs spectres, et la dur6e de la 
tache est li4e h la p4riode de ses corps radioactifs. 

« La repulsion de la couche renversante implique un tourbillon 
celltdaire, d^]^ admis par mox en 1910, adopts aussi par Bjerknes en 
1926; un autre tourbillon ceUulaire, superposd et de rotation contraire, 
correspond k Fattraction des gaz de la couche sup4neuie. 
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Temperature and Salinity Observations in the 
Golf of Aden. 

Obsestatioxs of tlie warm bottom c mTent flowing 
out of the Red Sea have been made in the past by 
the siuve\niig bliipb Po/a, T itiaz. and Sioyl^ in the 
Straits of Bab-el-Slaiidebj and the abnormally high 
temperatures below the siniace in the Arabian Sea 
have been attributed to tins souiee. Advantage has 
now been taken of some tests of deeji-sea thermo¬ 
meters made in April and ]May of tins year m 
HALS. Ormonde (Commander C. tV. Rice) under the 
direction of Rear-Adiinral H. P. Douglas, Hydro- 
grapher of the Xavy, to follow this outflow eastwards. 

At all the positions A to E (Fig. 1) there was either 

ABC D 


phosphorus in and off the Gulf of Aden was equivalent 
to 0 03 mgm ot phosphorus peiitoxide per litre m the 
upper 50 m. , from 200 m. downwards it increased, 
reaching 0 143 mgm at 1750 m Atkins and Harvey 
(Nature, Nov 28, 1925) analysed samples collected 
by R-R S Discovery m the region between Portugal 
and the Canary Islands, and directed attention to 
the increase of phosphorus with increasing depth ; 
they found none in the upper layers and about 
0 075 mgm. at 2000-3000 m. The remainder of the 
special samples from the Gulf of Aden were mixed 
m two lots and examined for total arsenic by the 
Government Chemist. He foimd the equivalent of 
0 005 mgm. per litre of arsemous oxide in the depths 
500-1750 m., but the upper 50 m. contained less 

Vz E 
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an increase in the temperature and salinity at a 
depth greater than 200 m., or at least a considerable 
decrease in their rate of fall; this probably marks the 
upper limit of the water contaimng an admixture 
from the Red Sea. The axis of the current was at 
a depth of from 750 m. to 1000 m. at A to D and at a i 
slightly smaller depth at E. The temperature and 
sahmty on the bottom at jS* in 1750 m. are such as 
might reasonably be ejected at this depth in the 
open sea. The Valdivia in 1899, at practicallv the 
^me position, found 3-7“ C. on the bottom, which is 
in close agreement if allowance is made for a depth 
greater by 90 m. The salinity determmed at the 
same time, 38*47, has always seemed doubtful m 
combination with such a low temperature, and there 
can now be. little doubt but that it is erroneous. The 
P itmz at Vz found a slight rise of temperature, Tvhich 
wm prohahly due to the outflow, but her observations 
did not go deeper than 800 m. 

^The anali sls of a few” samples speeiallv preser%^ed 
wTth toluene show that the average content of 
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than 0*001 mgm, per litre. It appears, therefore, 
probable that arsemc is removed by jilankton organ¬ 
isms much as phosphorus is 

I have to thank the Admiralty for permission to 
publish these results. Donald J, Matthews. 
The Admiralty, S.W.l, 

Aug. 31. 


Imperial Science Services. 

In the leading article in Nature of Sept. 17 m 
relation to the Imperial Agricultural Conference, it is 
pomted out that in some branches of science there 
IS “a lamentable deficiency of young men coming 
forward to take up research. Special reference is 
made to research m genetics, but the statement applies 
to most branches of applied biology. Whilst such 
positions as are available in the Biitish Isles are 
eagerly sought, those m tropical colonies, and to a 
less extent in the Dominions, are not generally 
attractive to university graduates in biology. 
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It appears to me that the mam leasons for this i 
state of affairs are first, that biologists in such posts 
are largely isolated and lose touch with piogiess m 
their science; and, secondly, that once thev have 
embarked on such a caieei they have little prospect 
of returning to a good position at home Thrs second 
reason is obviously partly due to the first, but it is 
largely also due to the fact that men in the Dominions 
and Colonies rarely get the chance of appl.^ung for 
the vacancies that occur m the British Isles. Such I 
vacancies are usually advertised in the leadmg English j 
papers and in Natube, but by the tmie these paqjeis j 
reach readers in the more distant Colonies and 1 
Dominions, the date for sending in applications has | 
usually passed. ; 

Foi example, forty-four posts of various kinds m j 
the British Isles were advertised m Nature m July 1 
and August this year I find that the average length ; 
of time from the first appearance of the advertise¬ 
ment to the latest date for receiving applications was 
twenty-one days The period varied from three to 
fift3’’-nine days, but in only ten of the forty-four was 
it greater than four weeks. It seems obvious that 
most of those lesponsible for fixing the terms of 
application for scientific posts in Ctreat Britain have 
not yet learnt to think imjperially. 

Positions in Government departments and official 
institutions in the Doniimons are generally onh' 
advertised locally. For example, m two of the 
Australian States the position of Government Entomo¬ 
logist recently became vacant, and m each case was 
filled after adveitisement only in Australian pax^eis 
Probably there were nimierous entomologists m India 
and the tropical Colonies who would have axiplied 
for these positions if they had had the ojiportiuiity 

The recent Colonial Conference recommended the 
formation of a Colonial Agiicultui’al Research Service 
directed by a Council, one ot the functions of wiiioh would 
be '' the organisation of a ' pool ' of scientitic workers ” 
The pool w'ould probably be more attractive to such 
workers if a channel is constructed from it leading 
to positions in the home country and the Domimons. 
Experience in the trollies has obvious attractions for 
young biologists, but after a time they naturally look 
lor positions m temperate ehmates w’here they can 
make homes and brmg u^j their families The 
proposed Coimcil might perhaj^s act for members of 
the research service in the same way as the employ¬ 
ment bureaux of our imiversities act for their 
graduates, by heljimg them to find such positions. 
The disadvantage to the Colomal Service which 
would result from the loss of more of its best workers 
would probably be more than comx^ensatecl by the 
increased attractiveness of the Service which would 
result from such a policy, and the Empne as a whole 
-would certainly benefit by it. 

At the present time, when official appointments are 
made, preference is given to candidates with records 
of service m the War. In futme, perhaps we may 
see advertisements announcing that preference -wiil 
be given to candidates who have served in other parts 
of the Empire, 

The Colonial Conference also recommended that 
the proposed Coimcil should act as ‘'a clearing house 
for information ” The jiroblems of the Empire are 
similar to those of other jDarts of the world, so that 
the necessity of a special imperial bm*eau of informa¬ 
tion seems scarcely apparent in view of the existence 
of the International Institute of Agriculture, which 
IS “ a clearing house for information ” for the world. 
At the present time the number of research workers 
in the British Empire who regularly see the abstracts 
prepai'ed by the International Institute is probably 
only a very small i:>roj>ortion of the whole, Tliey 
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should suiely be supphe i to eveiy agncnlturai le- 
search station At present they are generally to be 
tound onlv m tlie central libraries in the caxntal cities. 

Abstiacts aie of course ehieflv valuable to a 
research workei as a guide to publication^ bearing on 
the X'*^oblems which he is investigating Some 
organisation for supplvmg him with copies of the 
Xiapers he desires to eonsuit would be of great benefit 
to the isolated worker, who camiot afiord to subscribe 
to a large number of journals on the chance of seemg 
pa^iers of interest to him An Impeiial organisation 
for this puijjose should surely receive the support of 
all the Governments ot the Empire 

W B. Alexander. 

Croydon, Sept 2G 

An Unusual Case of a Natural Graft. 

Some months ago a large elm tree (Ulmus campestris) 
growing on the gromicls of this station was blown 
down When it was being sawn into blocks recently 
an interesting structure was observed. Tins was so 
unusual as to be considered woithy of notice. 

The diameter of the tree was about three feet, 
and. judgmg by the number of annual rings, the age 
of the tree was in the region of one lumdrecl and 
twenty years. At a point in the middle of the trunk 
and about four feet from the ground a distinct 
ca-vity -^vas noticed. On careful examination it was 
found to be a defimte air-space On either side was 
a protoxvlem area—what is technicallv called a 
crown The accompanying photograph (Fig 1) 
illustrates the appearance of the timik, where there 
were two di.stmct jirotoxylem areas 



Fig 1 —Two similar ‘ crowns * and a bark-lmed enclosed 
cavity within the tuiiik of an elm tree 

The distance between the crovms was roughly 
five inches, and the width of the slit was less than a 
quarter of an inch; its length at the longest jiortion 
was ten inches, and it extended some two feet verti¬ 
cally in the trunk. There were fifteen annual rings 
between each of the crowns and the cavity. Above 
and below that region the stem was quite normal. 

The cavity was lined with bark which had retained 
its normal appeal anee. 

What appeared to haA^e happened was that the 
tree, while still young, had, for some reason, forked 
equally, perhaps the terminal bud had been injured 
and the two forks had grown apart for some years 
until each was fifteen years old. Previous to this 
something had caused the two forks to anastomose, 
and the subsequent growth of the tree had enabled 
the cambial actirnty to form a solid xylem cylinder 
round the portions of the two forks which had not 
fused together. So far as one could judge, great 
pressure had been brought to bear on the inner 
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halves of the two forks, since the enclosed portions 
of the bark were, as can be seen in the illustration, 
quite straightened out. There remained only a thin 
iens-shapeci cawty in tl\e middle of the trunk This 
ca\nty was Imed, as has been noted, with bark, winch 
had preserved its structure dining the hundred odd 
years it had been enclosed. The sap-wood immedi¬ 
ately below this bark had long since lost its function, 
and had assumed the appearance and, presumably, 
also the properties of the heart-wood 

Nothing can be foimd regarding the history of the 
tree, and it would be mterestmg if any readers of 
Naxube could suggest how the rejoining of the forks 
came about, if that be what happened. There was 
nothing to suggest that it had been brought about 
artificially. John CAunwELii. 

The Scottish Plant Breeding Station, 

Craig’s House, Corstorphme, Midlothian, 

Sept. 1. 


X-Ray Diffraction in Liquids. 

The experimental studies described in a pievious 
note in Natube (April 23, p. 601) have been continued 
by one of us (C. M. Sogam) and the structure of some 
thirty-five licj[uids has been studied by X-radiation. 
The present note indicates briefiy some of the out¬ 
standing results of the investigation. 

Hie twenty aromatic liquids exammed indicate a 
remarkable variation of the stmcture of the difiraction 
halo with the form, position, and mass of the sub¬ 
stituent groups which replace the hydrogen atoms 
in benzene. Ortho-, para- and meta-compounds are 
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ElU 1.—Diffiactioiilialoes a. Aniline, & Nitrobenzene 


readily distmguished by their X-ray liquid haloes. 
When the benzene ling is loaded m an imsyxQraetrical 
manner, there is a broadening of the halo, which is 
the more striking the heavier the mass of the sub¬ 
stituent group. The research furnishes numerous 
examples of this effect, a striking illustration being 
the difference in the haloes due to anihne and nitro¬ 
benzene respectively (Fig. 1 {a) and (6)). In several 
of the liquids, the halo becomes doubled, a good 
example being that of mesitylene, where the two 
lings are of nearly equal intensity. 

The aliphatic liquids examined include several of 
the paraffins, some alcohols, and an extended series 
of the fatty acids ranging from formic acid up to 
brassidic acid, which has a chain of 22 carbon atoms. 
The results confirm the prediction of Baman and 
Ramanathan (Froc. Ind. Cult. Sr.^xol 8, p. 154; 
1923) that with such as^unmetrical molecules, we 
may have more than one halo, the sizes of which 
correspond to different special configurations of 
neighbouring molecules relatively to each other m 
the liquids. The most striking fikistrations of this 
are furnished by acetic acid and glyeerme, each of 
which gives two haloes, corresponding respectively 
to the mean distance between neighbouring molecules 
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which he side by side and those which lie end to end. 
With very long molecules, however, only the former 
type of halo appears on the plates, and its size, as 
expected, is fomid to be independent of the length 
of the carbon chain. With the eailier members of 
the aliphatic series, noticeable variations appear 
both in the size and the character of the halo with 
mcreasmg length of the chain. 

The case of liquid mercury, which has also been 
examined, is of great interest in view of the monatomic 
character of its molecules, and also in view of the 
theoretical proof by Baman and Ramanathan 
(loc. cit; 1923) that the X-ray scattering by liquids 
at small angles would be determined by the com¬ 
pressibility of the liquid. Mercury has the smallest 
compressibility of all known liquids (3 9 x 10“^^), 
and m agreement with the theory of Raman and 
Ramanathan, it is found to give a halo with a sharply 
defined inner margm and a very clear space within. 

Further details wnil be found in papers appearing m 
the Indian Journal of Physics. C. V. Raman. 

C. M. SOGANI. 

210 Bowbazar Street, 

Calcutta, Aug 25 


The Influence of Insoluble Materials on the 
Physical Properties of Liquids. 

Baheb in his recent presidential address before the 
Chemical Society (Jour. Gliem. Soc., 131, 949; 1927) 
directed attention to some interestmg observations 
on the changes in the vapour pressure and the surface 
tension of a number of hqmds brought about by the 
presence of insoluble foreign materials. Charcoal, 
thona, platmum black, and finely divided nickel, 
materials already well known for their power of 
catalysing chemical reactions, were used, and he 
found that they brought about a change in vapour 
pressure, increasmg with time to a constant value and, 
furthermore, that whilst heating increased and cooling 
diminished this difference it gradually returned to the 
origmal maximimi. Baker attributed these changes 
to alterations in the comjDlexity of the molecular 
association of the liquid witli the establishment, 
eventually, of a new equilibrium. It appeared to the 
present wiiters that any change in the degree of 
association must necessarily be accompanied by a 
more or less corresponding alteration m the density 
of the liquid, and it seemed to be desirable to apply 
the delicate method of density determmation now 
available (Robmson and Smith, 129, 1262 ; 

1926) to the elucidation of this question. 

As a result of the preliminary experiments of this 
investigation, in which water and ethyl ether were 
used, it appears to be established that considerable 
alteration in density occurs when these liquids, at 
15°-20°, are brought mto contact severally with 
catalysts. The density of water at about 14®T in 
contact with carbon was found steadily to increase, 
+ 0 000080^ in 48 ^ours, +0 00019 in 96 hours, 
+ 0 00020 in 150 hours, at which value it appeared 
to be constant. With ethyl ether and carbon, changes 
of greater magnitude were recorded, the increase in 
density at about 14®-8 being in this case +0-0009 m 
18 hours, +0 0011 m 42 hours, and +0 0013 in 90 
hours, this value being the same after 130 hours. 
Water at about 18° 5 m contact with thoria showed 
first a depression of - 0 00017 after 24 hours, - 0 00002 
after 48 hours, followed by an mcrease above normal 
density of + O-OOOOl, after 96 hours, +0*00011 after 
192 hours, and + 0 00015 after 209 hours. It is 
interestmg to note that with this catalyst the change 
m density at about 23°*3 showed a much greater 
imtial drop, namely - 0 00040 after 24 hours, while 
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the filial increase above normal density after 209 
hours was only ^ 0 00004 The actual change in 
density between the first and last reading was, how¬ 
ever, approximately the same, namely, + 0 00032 
and + 0 00044 respectively. 

Further work on this subject with other liquids m 
contact wnth a variety of surfaces is bemg actively 
undertaken and will form the subject matter of a 
detailed communication to be published elsewhere , 
meanwhile it seemed to be desnable that these results, 
substantiating as they do those of Baker, should be 
briefly indicated J B Peel. 

P. L. Robestsox. 

H. C. Smith 

X'^mversity of Duiham, 
x-Vrmstrong College, 

Newcastle-upon-Tyne, Sept. 10. 


Water-spouts and Tornadoes. 

When at Frmton recently I was interested to 
notice a series of wliuls hke water spouts on a small 
scale forming on the beach. The smooth, sandy 
beach at Frmton is protected by a series of low 
wooden groynes consisting of planks supported at 
mtervals by posts some nine mches square driven 
into the sand. The planks rise to about a foot 
above the sand and the posts project somewhat 
more, as shown in the sketch (Fig. 1) The wind 



Fig 1 


was blowing up the beach slantwise to the gi’oynes 
in the direction of the arrow, and m the corner between 
each post and groyne a perfect little tornado or 
water-spout was formed. The breaking weaves were 
throwing up foam w’'hich was traiiped in the shallow 
pools beliind the posts, and this foam was whirled 
round and lifted into the air by the eddy, the foam 
thrown by each successive wnve being qmekly 
carried away over the groyne. Thus far the pheno¬ 
mena described scarcely call for comment, as the 
wind blowmg round the post would, naturally, cause 
an eddy in the comer, but the remarkable fact was 
that the eddies were of such violence that not only 
foam but drops of water w^ere hfted and, at times, 
a raised cone of water was visible in the centre 
w^hich appeared to be at least J-inch high. ^Vhere 
did the suction come from ? 

An. outstanding problem connected with water¬ 
spouts and tornadoes is the means by w^hich the 
suction IS mamtamed at the top. The centrifugal 
force will prevent inflow- at the sides, but the whirl 
cannot be endless, and it has ahvays been a matter 
for conjecture w’hy air does not flow in from the end 
and destroy the eddy. Mr. F. J. W. Whipple some 
years ago suggested that cloud pendants, a similar 
type of phenomenon, might always occur in pairs, 
each pair being joined above the clouds and forming a 
single vortex both ends of which rested on the ground. 
There seems some difficulty m acceptmg this view, 
and the miniature w-ater - spouts at Frmton were 
certainly each self-contained. It is very difficult to 
see what force at the top balanced the suction, which 
was clearly shown at the bottom by the raised cone 
of water. The wand w^as of Beaufort force 4 or 
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perhaps 5 , it can scarcely have exceeded 15 miles 
per hour just above the siuface of the sand If this 
w-md passed over an orifice of the most favourable 
shape it could not produce a suction equal to |-inch 
of water. The matter might repay further study at 
Frmton or elsewhere. 

Mr. W. Hayes, of the Meteorological Office, has 
kmdly made from my description of the occurrence 
the sketch which illustrates this letter. 

J. S. Dines. 

78 Denbigh Street, S.W.l, 

Sept. 15. 


Early Experiments on X^ltra-Filtration. 

A PAPEH by Wilibald Schmidt, entitled ' Experi¬ 
ments on the Velocity ot Filtration of Different 
Liquids tlnough Animal Membranes” {Ann. der 
Phys. u, Chem , 99, p. 337 ; 1856), records an observa¬ 
tion which appears to have escaped the histoiians 
of colloid chemistry. 

The author states that the concentration of the 
filtrate was compared wuth that of the original liquid 
and was found to agree wath it when the solutions 
filtered contained sugar or salts. He then continues : 
“ A difiterent behaviour wms shown by solutions of 
gum arable and of wffiite of egg. which gave per¬ 
ceptibly less concentrated filtrates, although the 
solutions had previously been filtered; the former 
repeatedly througli linen, the latter through paper.” 

This demonstration that an animal membrane is 
much lesh permeable to colloids than to sugar or salts 
antedates Thomas Graham’s papers on dialysis by 
five or six years. Schmidt's procedure, however, is 
really what "is now called ultra-filtration, namely, the 
separation of colloid particles from the dispersion 
medium by means of a suitable septum, generally a 
gel (C. J. Martin, 1896). 

Schmidt did not follow up his observation, but 
confined himself to studying the rate of filtration of 
true solutions with the "view of testmg whether it 
agreed with Poiseudle’s law^ Emil Hatschek. 

10 Nottingham Mansions, 

Nottingham Street, W.l, Sept. 24. 


The Sources of Supply of Vitamins A and D. 

Messes Rosenheim and Webster, in their very 
interestmg letter to Natijke of Sept 24, have sug¬ 
gested that it should be possible to make margarine 
into a perfect biological substitute for butter ’ by 
incorporation of a suitable content of the vitamins 
x4 and D. It would appear from this communication 
and from other I'ecently published statements that it 
is not sjenerally known that this problem has actually 
been solved, and that to-day it is possible to pmehase 
margarme contaming regular and miiform quantities 
of both vitamins of the same order as the quantities 
found m butter 

Researches carried out in our laboratories have led 
to the development of a large-scale method of obtain¬ 
ing^ from cod-liver oil a palatable extract contaimng 
xn^highly concentrated form the vitamins A and D, 
and it has been foimd possible to incorporate this 
concentrate m margarine without loss of vitamin 
efficiency. The potency of the concentrate has been 
established by colornnetric and biological tests, and 
extensive feeding trials have shown the vitamin 
margarine to be equal to butter in its power to pro¬ 
mote calcification and restore growth in rats fed on a 
deficient diet. We shall be glad to send samples of 
these products to any scientific worker who may be 
interested in the subject. P. W. Tainsh, 

Research Laboratories, 

Port Simlight. 
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Metallurg-icai Photomicrographic Apparatus. 


4 S a result of the important advances that have 
been made in Great Britam in the design 
and production of optical elements for the micro¬ 
scope, it may be clauned that microscope lenses 
are now being made in England equal, if not superior 
to, any made abroad The excellence of an optical 
instrument such as the microscope depends, how¬ 
ever, not on the perfection of its optical elements 
alone. Mechanical arrangements must be provided 
by means of which these elements may be held in 
definite relation to one another without shake and 
be capable of adjustment in a manner tvhich is 
convenient to the user It is well knowTi, for 
example, that any lack of true centration m the 
optical parts or of perfect alignment m the optic 
axis of these parts produces more serious deteriora¬ 
tion in the resulting micro-image than does almost 
any other single factor. The possibility of such 
deterioration can largely be prevented by proper 
attention to the details of mechanical construction 
and design. 

An exammation of four modern types of metal¬ 
lurgical photomicrographic outfits at present m 
use, three of British and one of Continental manu¬ 
facture, gives examples of the variations in con¬ 
struction and design adopted by different manu¬ 
facturers in their attempts to fulfil the mechanical 
requirements. In each case the various parts are 
supported in such a way as to he capable of moving 
along an optical bench In the instrument by 
R. and J. Beck, Ltd , and also in that by James 
Swift and Son. Ltd , this bench consists of an elon¬ 
gated triangular prism machmed on its two upper 
surfaces V-shaped saddles, carrying the various 
optical fittings, slide on this prism If the inner 
surfaces of the V were machined so as to make 
accurate contact with the corresponding slide sur¬ 
faces of the triangular bar at every part of its 
length, freedom of movement of the saddle along 
the prism and accuracy of adjustment might be 
obtained. It is, however, impossible to machme 
these surfaces to the required degree of accuracy 
to avoid shake. A certain manufacturing tolerance 
is necessary both on the angle of the V and on the 
angle of the prism. A deviation from the geo¬ 
metrical form is thus produced, and consequently, 
'when the saddles are clamped, rocking or rotation 
takes place and the alignment is disturbed. It 
is thus impossible on such a bench to make the 
accurate adjustment necessary in an optical system 
designed for critical work. 

These defects w’-ouid not occur if kinematical 
contacts were adopted instead of plane sliding 
surfaces This system, the advantages of which 
have for long been recognised in theory, has been 
adopted by some of the most progressive manu¬ 
facturers of scientific instruments ; but its adop¬ 
tion in microscope manufacture has not been 
effected on any large scale. In accordance with 
the system the correct method of designing the 
saddle is, as has been suggested by I?of. Alan 
Rotted, tfO alow it to make contact at three points 
' mm surface, and at two points on the other sur- 
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face, of the slide This restricts the freedom of 
movement of the saddle to that of sliding along the 
length of the bench If the last two points make 
contact along a line parallel to the axis of the slide, 
the saddle will automatically fit the bench not¬ 
withstanding slight inaccuracies m its machining 
With such a saddle no alteration of its position is 
produced as a result of its being clamped to the 
bench 

Ill the Contmental apparatus referred to above, 
ivhich IS made by Reichert of Vienna, the essential 
part of the optical bench consists of an open¬ 
work metal girder, in bridge form, suitably webbed 
to secure rigidity The girder is supported at 
each end and fitted with four levelling screws. 
iVlong the whole length of the upper surface at one 
edge is a plane machmed surface The upper edge 
parallel to this is triangular m section with machined 
surfaces The base of the stands carrying the 
optical parts have, at one side, a V-shaped groove 
w^hich fits into the triangular prism of the bench 
and, at the other, a plane machmed surface wLich 
shdes on the fiat machmed surface of the girder. 
A bench of this design, though not perfect, repre¬ 
sents an improvement on the triangular bench of 
the other instruments There is a span of about 
4 mches between the centre of the V and that of 
the plane sliding surface of the base of the carriers,, 
and thus any displacement of the optical elements 
due to maccuracies in the machining of the surfaces 
IS considerably less than in the case of the single 
triangular bar. 

In the fourth apparatus, made by W. Watson 
and Rons, Ltd., the optical bench consists of tvo> 
metal tubes, cylindrical in section and supported 
on three brackets. The carrying-pieces rest on 
these bars, wdiich make contact "with the sides 
of tw’o V-shaped machined grooves in the lower 
surface of the base of the carriers. In order to 
ensure accurate adjustment in this case, not only 
must the grooves be accurately machined, but 
also the tubes must remam definitely parallel 
and in one plane This condition is not easily 
maintained when the apparatus is in use. 

The microscope in each of the outfits examined 
was of the Le Chatelier type, wLich is now so 
frequently used for metallurgical purposes. The 
object-glass points upwards and is immediately 
below the stage on which the specimen is placed. 
In the Beck and the Swift instruments the rack 
w’hich supports the stage is dnectly fixed on one 
side of the stage. The weight of the overhanging 
stage and of the object placed upon it thus tends 
to produce a sagging of the rack. The longer the 
instrument is in use, the greater does this saggmg 
effect become, more particularly if heavy specimens 
are placed on the stage. The tilting of the stage 
renders it impossible to focus the whole of the 
field. This tendency for the stage to tilt is avoided 
in the Watson mstrument by having the stage 
supported by four upright tubes fixed to a plate 
centrally mounted above the rack which, however, 
is placed at one side of the upright pillar. The 
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Continental instrument has the rack cut on one j under low magiiificatioii are frequently required of, 
side of a triangular pillar fitted centrally m the j for example, fractures, groups of flaws, yery coarse 
saddle-piece resting on the girder. The stage is j structures, segregated areas, or of large crystals ni 
supported from this pillar by three uprights, one | ingot sections. The Reichert apparatus is the 
of which is diyided in order to permit of the inser- j only one of the four referred to aboye which 
tion of the yisiial obseryation tube This design has a complete arrangement for macrophoto- 
tends to reduce the sagging of the rack and ohyiates ' graphy as an integral part of the apparatus 
any tilting of the stage | The iiiuniinatmg system is mounted on a small 

In the last-mentioned instrument, and also in | horizontal prismatic bar piyoted at the back of 
the Beck and the Watson, the fine-foeussmg adjust- | the optical bench. The object is placed on a small 
inent actuates the object-glass and is independent j piyoted swmg-out stage which can be tilted and 
of the coarse adjustment and therefore unaffected by | adjusted for height. The surface to be photo- 
the weight of the stage or of any object placed on i graphed can be either in a yertical or ui a horizontal 
the stage. In bringmg an object on the stage into ' position In the former case either direct or oblique 
yiew, microscope users generally can tell how far i illumination may be used, focussing behig efiected 
they are from the actual image by the appearance | by rack and pmion adjustment of the front of the 
of the light m the field of yiew In order, howeyer, I camera In the latter case the image is focussed 
to facilitate this preliminary adjustment, the j by yertical adjustment of the object stage. The 
Contmental mstrument is proyided with a scale light is directed obliquely on to the object by means 
fixed to the pillar with graduations mdieatmg the j of a mirror, the rays which produce the image being 
position to which the stage must be lowered m ; deflected into the objective by a prism attached 
order to brmg the object into focus for an object- j to it. These macrophotograpMc appliances are 
glass of a particular focal length This is an m- ! always m position ready for use and can easily 
stance of the addition of a device which in use may * be brought into operation at any moment instead 
efiect a considerable saving of time on the part of j of the camera. 

the user. ; The four mstruments differ in other details, to 

The illummatmg tube of this instrument contains > some of which the user may attach importance 
the iris diaphragm, the condensing lens system. ! because they suit the particular method of worlmig 
and a rotary disc having apertures of different | that he adopts There are also certain accessories 
sizes by means of vhich the intensity of the light which may be fitted as additions to the various 
may be varied The condensing lens system is instruments for different purposes The essential 
capable of being easily moved along the tube, the differences between the four instruments have, 
positions being marked for the two tjvqies of illu- however, been mentioned The V-and-plane tjqie 
minators. Slots are provided in the tube for the of optical bench of the Reichert apparatus offers 
insertion of coloured glass or a filter-cell The greater possibility of accurate adjustment of the 
illuminating apparatus, with the exception of the optical parts than does the triangular bar or the 
lamp, is thus self-contanied and the tube is rigidly parallel bar type of bench used in the other instru- 
fixed m relation to the stage In each of the other ments. The mounting of the elements of the 
instruments the iiliiminatmg system is fitted on a illuminating system separately as ui the three 
separate small optical bench, rectangular in section, British instruments provides a wide range of 
sii|)ported on a saddle-piece on the main bench, adjustment, but objection may be offered to the 
Each item is mounted separately and, while this method of mountmg them on a bar that is 
may permit of greater flexibility, there is at the rectangular in section The design of the coarse- 
same time greater possibility of lack of alignment adjustment rack ui the Reichert mstrument, as 
and more trouble in attaining accurate adjust- compared with that of the other mstruments, is 
nient such as to minimise the danger of tilting of the 

The camera supplied vith the Reichert outfit is stage when in use. The Reichert apparatus has 
provided with a reflex fociissmg arrangement by the additional advantage that the mirror arrange- 
means of which the rays can be deflected on to a ment and the magnifying lens for the examination 
fpciissmg screen at the side of the camera. This of the image to be photographed, and also the 
enables the operator to control the image on the auxiliary appliances for macrophotographic work, 
focussing screen from his seat at the microscope, form an integral part of the mam apparatus It 
An observation lens carried on a bracket on the would thus seem from the above considerations 
camera-stand permits of the image bemg con- that, of the four instruments examined, the 
veniently exammed as a whole. In the Beck Reichert apparatus is the most complete and 
instrument the image to be photographed can most nearly meets the requirements as regards 
be projected on to a special white disc. This mechanical design. 

method has the disadvantage that the room must The prospective purchaser of a metallurgical 
be dark if the image is to be properly exammed i photomicrographic outfit wjH obviously seek for 
Better'definition of detail can be seen, however, on that type of apparatus which will enable him not 
the white disc than on the ground-glass screen. only to obtain the best possible results from the 

Since the study of the macrostructure of metals optical elements at his disposal, but also to obtain 
is now demanding considerable attention, it is very these results with the minimum expenditure of 
eoiivenient if the camera of the photomicrographic time and effort. The efficient production of such 
outfit can be used for this purpose. Photographs an apparatus involves a thorough familiarity with 
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the art of photography as apphecl to metals ; a 
capacity for devismg mecliamcal methods which 
simplify the process of takmg a photograph of a 
metal section ; a knowledge of the prmcipies of 
scientific design and the ability to apply these 
principles in the mechanical devices employed , 
and the use of modern methods of precision manu¬ 
facture and inspection. This obviously mvolves 
team work—^the co-operation of user and producer 
On the latter rests the responsibihty for ensurmg 
that the resuitmg instrument is sound in construc¬ 


tion and design Sound construction requires the 
application of the best methods of gauging and 
mspection of the manufactured components. In¬ 
telligent design from the manufacturmg point of 
view tends to reduce to a minimum these costly 
processes . from the user’s pomt of view it aims at 
ease in manipulation and efficiency in operation. 
These are all essential factors in the building of an 
instrument that is to give entire satisfaction to the 
user or to find a foremost place m either the home 
or the foreign market. 


Standards of Book Selection in Science and Technology.^ 
By Sir Richabd Gbegory 


I X these days of minute specialisation m science 
and teebiiology. and of a multitude of books, 
both general and specific, the problem of selecting 
the most worthy and suitable works for a library is 
so difficult that some librarians give it up m despair, 
while others are content with a solution of it which 
satisfies their needs and yet does not conform to 
any particular postulates or propositions beariug 
upon the principles of selection. As a matter of 
fact, there are no definite or accepted standards 
by irvMch the worth of such books can be accurately 
measured , but the same comment might reason¬ 
ably be made of works in any other branch of 
literature — fiction, art, history — with which 
libraries are concerned. Of the thousands of 
works of fiction pubhshed, what determines their 
admission to or exclusion from the shelves of 
public or other libraries I Chiefly the reputation 
or authority of the authors. So it must be with 
books on science and technology. When an 
author is knowui to have devoted particular 
attention to the subject of his book, then the work 
is obviously one to he given serious consideration 
A careful compilation may he just as useful an 
addition to a hbrary, hut it cannot have the same 
authority and therefore belongs to a difierent 
category. 

There still remaias, however, the practical 
problem of deciding what books are by original 
authorities and what by writers without the 
particular knowdedge which gives distinction to 
a scientific or technical hook. What hbrarians 
would probably like is a monthly list in which 
such hooks were grouped in classes of say A, B, 
and 0, according to their importance, but the 
diffi-culties in producing such a list are almost 
insuperable. Failing this, such a list as the 
Technical Book Review Index,” issued quarterly 
by the Technology Department of the Carnegie 
Library of Pittsburgh, provides a most helpful 
guide to the selection of books on pure and applied 
science. The Index is arranged in alphabetical 
order according to authors’ names; and it gives 
extracts from reviews in scientific, technical, and 
trade journals expressing the scope and value of 
the works mentioned. It is not supposed that 
review^s furnish an infallible index to works of 

^ Paper read at the fourth conference of the Association of Special 
Libraries and Information Bureaux at Cambridge on Sept. 25. 
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outstanding importance, but they do provide a 
practicable source of information, and a useful 
purpose IS served by bringing them together, as is 
done in the “ Lidex ” of tiie Carnegie Library 

The recent ''Report on Public Libraries in 
England and Wales” recogmses that good and 
necessary books declare themselves slowly, and 
that there is an msufficiency of competent critics 
to help the librarian iu his task. The Public 
Libraries Committee says in this Report 

Attempts to provide a guide foi book selection for 
librarians, some fairly good, have from time to time 
been made, but for various reasons have failed. 
Possibly the task is too difficult, and consequently the 
present method of book selection m most libraries is 
and can be little better than the primitive method of 
trial It cannot be expected that librarians or book 
selection committees, however competent as literary 
critics, should be quahfied judges of all scientific and 
technical publications, and reliable reviews of those 
are usually the most difficult to find and the most 
belated m appearance. Librarians would, we behove, 
welcome assistance in the choice of books by the issue 
of authoritative surveys of new pubiications by a 
panel of competent judges. It is, however, essential 
that such surveys should not be too long delayed, and 
it is not easy to find qualified critics who are able 
and willmg to devote themselves to the prompt 
evaluation of new books. Such surveys are, how¬ 
ever, issued by the American Library Association, and 
are found helpful by librarians m America. 

There is no central organisation m Great Britain 
which affords the same kind of competent guidance 
in the selection of books as that given by the 
American Library Association, Chicago. Each 
month a tentative list of all books received during 
the previous month is sent to representative 
hbrarians, who vote on books they have personally 
examined , and these votes, together with refer¬ 
ences to notices of the books m leading journals 
and opinions from a panel of voluntary workers, 
are considered by a staff which reads the selected 
books and prepares notes upon them for sub¬ 
scribers to the hst. In the case of new editions 
(especially of scientific and technical books) 
libraries are advised whether the alterations are 
sufficient to make it desirable that the older 
editions should be replaced by the new. 

Here, then, is a system which at any rate pro¬ 
vides a sieve by which the more substantial works 
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are separated from those which pass through the 
mesh. The Public Libraries Committee suggests 
that the Carnegie United Klmgdom Trust, which 
has done so much for librar}" work and organisation, 
might very appropriately promote the establish¬ 
ment of a similar scheme m Great Britain , and 
we are sure that librarians would welcome such 
an experiment Another plan would be to make 
the Science Library at South Kensington responsible 
for the selection of scientific and techmeal books of 
outstanding importance. The Pubhc Libraries 
Committee contemplates that this library will 
be the principal source on which the Central 
Library will depend for the supply of books needed 
by research students m science, and the facilities 
_it possesses or could acquire for selecting the best 
works on science and technology might readily 
be made available to libraries general!}’. 

The task of decidmg what are the best books 
in any subject is, however, one which no individual 
or institution can hghtly undertake Lists alone 
are not sujfficient, and if they are annotated then 
great respoiisibdity is placed upon the judges 
unless the comments are purely explanatory. 
There must be difierent standards for different 
types of book, and no smgle touchstone will be 
sufficient to separate the gold from the baser 
metal in all the classes For our present purpose 
we may distmguish three groups, namely (1) popu¬ 
lar works, (2) text-books, (3) works of reference, 
to each of which a different standard of selection 
must be applied 

(1) Popular Science —Popular books on scienti¬ 
fic and technological subjects vary from childishly 
simple essays to closely reasoned accounts of the 
most recent additions to knowledge. They may, 
how’ever, be divided into two main classes dis¬ 
tinguished both by authorship and style. One 
class consists of books by writers who have the 
literary art of attractive presentation of scientific 
fact or conception. They are able to state the 
case for atoms and electrons just as clearly as for 
cells and chromosomes. They are not expert 
witnesses but counsel having the faculty of seeing 
essential pomts and expoimding them to the court. 
Every librarian knows the names of some authors 
of this type who are popular with their readers. 
The works are often superficial, and scientific 
critics may regard the treatment as unsatisfac¬ 
tory, yet they serve a purpose in leading readers 
into realms of knowledge previously unJniown to 
them. 

Between this tjrpe of popular book with its 
everyday vocabulary and sentimental appeal and 
the book by an exponent who knows his subject 
by first-hand experience there is usually a great 
gap. Few^ original investigators in scientific fields 
are capable also of presenting them in attractive 
and intelligible language. They use technical 
words and terms which convey no clear meaning 
to general readers, and their books are for study 
rather than for reading as recreation. It is im¬ 
possible to set a definite standard of suitability 
for books of this kind or for those of the more 
elementary type. All that can be done is to be 
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guided by experience as to authors whose wnrks 
are most popular wuth particular groups of readers. 

A hst of one hundred ' Popular Books in 
Science ’’ is issued by the American Library 
Association. This hst wns prepared by a special 
committee of the Washington Academy of Sciences; 
and it gives, m addition to full bibhographic 
particulars, a descriptive paragraph about each 
book and notes upon the various groups of scien¬ 
tific subjects under which the books are classified. 
The list, though a very useful guide to sound 
popular w’orks in science, is not altogether satis¬ 
factory from our point of view It certainly 
includes about forty English books which are 
available from publishers in the United States ; 
but there are, of course, many popular scientific 
books which have never been taken over in this 
w’ay, and these seem to have been left out of 
consideration. 

The prmciples foliow’ed by the Committee in 
compilmg the list are, however, of general appli¬ 
cation, and are stated as follow’s : 

Would the average reader who uses a pubhc hbrary, 
after reading the book ui question, read it through to 
the end and come back to the hbranan for another 
on the same subject ? Such a book should be m- 
cluded. Or would he lay it down after a little while 
and tuin to some othei Itmd of book as being more 
inteiesting and not return to the subject again Y 
Such a book should not be included, however accui*ate, 
thorough, and complete it might be from the stand- 
pomt of a speciahst. 

It IS also desuable that the book should not be 
professedly a text-book, nor should it be written in 
text-book style; that is, it must not be a book 
intended primarily for the seeker after information 
regardless of whether the mformation be interesting 
reading or not. It is perhaps needless to add that it 
should liave been written by an author who know^s 
his subject thoroughly and should not be so old as to 
be obsolete in its facts and speculations. 

(2) Books for Students —Text-books for use in 
school or college belong to a different category 
from that of popular works for general readers. 
Their function is not so much to inspire as to 
instruct, and they sacrifice the flow of language 
to concise and precise statements of ascertained 
fact and established principle. The usual standard 
by which a text-book is measured is that of a 
proximate or ultimate examination. In Great 
Britain a school text-hook which has no relation 
to examination requirements has little chance of 
success however origmal it may be ; indeed, it 
may suffer by the very originality of its qualities. 
A list of the best text-books in any subject, there¬ 
fore, would differ according to the point of view 
adopted—^whether that of origmal and stimulating 
treatment or that of preparation for particular 
examinations. There are few books of the former 
type and many of the latter. In the text-hook 
field the name of an author does not carry so much 
weight as it does in more popular literature, and 
new authors are continually competing with old for 
first place. Each teacher or professor has his own 
idea as to what are the best books for his students, 
so that any list of text-books published by a body 
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reprcbeiiting the teaching piofessioii tends to 
become a list of iieariv all books available, with 
no comments on them valne 

Two such lists are published, by the Science 
Masters' Association and the Association of Women 
Science Teachers respectively The lists are useful 
catalogues of titles of class-books and w^orks of 
reference upon various branches of science, but 
a librarian or student wishes to know which 
are the best tw*o or three books in each of the 
groups and neither list atiords that kmd of guid¬ 
ance In almost any usual school subject of 
scientific study, there are twenty or more ‘ best' 
books, and only uidividual preference selects one 
rather than another It may be doubted w^hether 
librarians should include such books on their 
shelves, or limit themselves to text-books of an 
advanced type which students may not be able 
to afford to purchase or which may be of service 
for reference 

The only sound standard of school-book selection 
is that of successful experience, and if such books 
are included in a pubhc library, probably the best 
plan is to communicate "with teachers of science and 
technology m the secondary and technical schools 
of the district as to the books in actual use This 
may be an unsatisfactory course to follow, but it 
is preferable to placing upon a librarian the respon¬ 
sibility of selecting the best text-books from scores 
which are equally serviceable. The tendency in 
school text-books is tow’ards consideration of 
everyday things and away from the purely 
academic attitude, so that some books of this class 
are as acceptable to many readers as are books 
WTitten in what is conceived to be a popular style 

(3) Standard IfiorBs—^An attempt is made to 


provide a guide to what books are of value to 
students of science and technology in Soiinen- 
seheiii's monumental work The Best Books,” 
the third edition of which appeared a few months 
ago Three-quarters of the volume comes imrler 
the head of science understood in a broad sense, 
and there are signs by winch wnrks of outstanding 
importance may be distmguished from others. 
Such a w'ork, however, soon gets out-of-date, and 
what librarians rvant is a periodical list m which 
scientific wnrks are evaluated on a standard plan 
Almost every w^eek sees the publication of a 
number of books on various topics of science and 
technology, and to decide which are of permanent 
value and winch negligible puts too great a strain 
upon the capacity of a librarian or a library com¬ 
mittee What, for example, determines the works of 
reference which ought to be in a library and those 
w'hich may be omitted Every department of 
science and technology is now minutely specialised, 
and for most of the many aspects of them there are 
special books Probably the chief means by winch 
the worth of these is measured are reviews in 
leadmg journals devoted to science and technology, 
but such notices are often long delayed , and even 
the best review^ers have different standards of 
value Wlien, how^ever, a work is actually pur¬ 
chased for the library of a leading scientific or 
technical society, or accepted from one of its fellow s, 
this fact provides positive evidence of its sub¬ 
stantial quality If, therefore, arrangements could 
he made to compile a monthly list ol such purchases, 
librarians w^ould be ]}rovi(led with titles of works 
of outstanding importance from winch to select 
wliat w'ould be most suitable for their reference 
shelves 


Science and Industry in Australia. 


^I^HE Council for Scientific and Industrial 
JL Research of the Commonwealth of Australia 
has decided to issue a quarterly journal which will 
provide a means of dissejninatmg general informa¬ 
tion respecting Australian scientific problems and 
the scientific research work in progress throughout 
the Commonwealth, In a foreward to the first 
number of the new Journal of the Council for 
Scientific and Industrial Research'^ (August 1927), 
the Prime ]\Iinister (the Right Hon. S, M. Bruce) 
stresses the importance of making the best possible 
use of the relatively small personnel which is avail¬ 
able for the scientific investigation of Australian 
problems. To this end, a Trust Fund of £250,000 
has been created for the use of the Council during 
the first few years of its existence, while the 
interest on a further sum of £100,000 will be 
applied to the training of research students, 
particularly in the biological sciences On the 
manufacturing side, the co-operation of the 
Council with the British Department of Scientific 
and Industrial Research will be facilitated by the 
recent visit of Sir Prank Heath to Australia 

^ Edited by U LigMfoot, and published bj the Uo^ernmeut Printer, 
Helbtmrae, at per aniium, post tree 
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(Nature, 117, 460, 697; 1926), and it is ho])ed 
that co-operation in agricultural activities w ill be 
considered at the Imperial Agricultural Research 
Conference being held in London this month 

Sir George Pearce contributes an informative 
article dealing with the organisation and wxirk of 
the Council, in Tvhich he summarises the progress 
of investigations on plant problems, iiTigation 
settlement problems, entomological problems, 
animal pests and diseases, stock nutrition, forest 
products, the j)reservation and transport of food¬ 
stuffs, fuel problems, etc. In addition to this 
general treatment, special articles are included on 
'' The Commonw'ealth and Agricultural Research ” 
(Prof A. E. V. Richardson), ‘‘ Animal Nutrition 
Problems’’ (Prof. T. B. Robertson), and ''The 
Biological Control of Prickly Pear ” (A. P. Dodd) 
There are also reports on co-operative research in 
the wool industry, and on the Australian meat 
mdustry (freezing of beef), together with notes on 
the investigation and eradication of poisonous 
plants, astronomical work in Australia, the Aus¬ 
tralian Radio Research Board, and other matters. 

The enormous losses occasioned by importe<l 
plant and animal pests have shown the need of 
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submitting such pests to scientific control, and ing uiformation regarding this formidable pest 
their investigation figures largely m the work from entomologists in the Dutch East Indies, 
prosecuted under the regis of the Council Public the Philippines, and Hawaii. Another animal 
opinion ill Australia is now fully alive to the pest, of a very curious and embarrassing 
economic significance of work of this kmd so nature, is the ‘ flymg fox,’ a large fruit-eatmg 
that even the construction of the transcontinental bat, the depredations of which were recently 
railway was not undertaken without the mtro- described in Hatitre (Aug. 6, p 189) by Prof, 
duction of precautions against the spreading of A C D Pivett 

sparrows and starlings from the eastern States Investigations of forest products, which are of 
into Western Aiistraha peculiar interest m Australia, have been directed 

The most important plant problem is un- largely towards the possibility of utilismg indigen- 
doubtedly presented by the prickly pear (Opuntia), ous woods in the manufacture of news-print, the 
vhich covers some sixty million acres m Queens- annual import of which exceeds 100,000 tons, 
land and Hew South Wales, with an annual rate Those pioneer workers on Australian forest pro¬ 
of increase of about a milhon acres The two mam ducts, R T. Baker and H G Smith, pomted out 
pest pears are 0 inenms and 0. stricta, and the some years ago that certain species of Eucalyptus 
remarkably rapid spread of the former species in were suitable for this purpose ; recent work 
Australia ' is regarded as one of the botanical carried out under the auspices of the former 
wonders of the world.” Eradication by mechanical Institute of Science and Industr}^ and extended 
or chemical methods is usually impracticable on by the present Council, has done much to establish 
account of the density of the growth and the low the economic possibihty of preparing from such 
value of the infested land. Efforts have therefore sources a mechanical pulp, suitable for blending 
been concentrated upon the apphcation of bio- with chemical pulp of the same origin, in the 
logical control, and the striking results of intro- production of news-print There are also prospects 
ducmg such American prickly pear nisects as of utilising Australian woods as the raw material 
cochineal (Dactylopius tomentosus, D indicus, and of high-grade celluloses, suitable for the manu- 
D newsteadi), bormg caterpillars {Cactoblastis facture of artificial silk Eurther, the pulp from 
cactoruyn), the prickly pear red spider {Tetianychus Pinus msignis, an imported pme which grows 
opuntics), plant-suckmg bugs, etc , have “ altered very rapidly in Austraha, has been found to lend 
the hopeless attitude from which the control of itself particularly to the manufacture of kraft 
prickly pear was formerly viewed. There is every paper. 

reason to believe that, as the insects multiply and Eor many years it has appeared paradoxical 
spread, the area covered by the pest will gradually that Australia» which is exceptionally rich m plant 
diminish, and the land be reclaimed for pastoral astringents, should import tan-bark and tannin 
and agricultural purposes ” Researches are also extracts from South Afoiea , from the Australian 
ill progress at the Waite Agricultural Research point of view the paradox becomes painful when 
Institute, South Australia, on ' tomato wilt,’ a it is realised that a good deal of this imported 
disease, originating near Melbourne in 1915, which material is derived from varieties of wattle origiii- 
has caused great destruction in ail the tomato- ally cultivated in South Africa from Austrahaii 
growing States ; wEile in Queensland attention is seed ^ It appears from the Journal that a corn- 
being concentrated upon two diseases (' bunchy- prehensive survey of Austrahan sources of tannin 
top ’ and ^ squirter ’) which have occasioned has been accomplished, and that a small extraction 
enormous losses to growers of bananas The plant has been erected for the mvestigation of 
major part of the investigations on '^bunchy-top,’ barks from suitable species of Acacia and Eucalyp- 
a disease which has practically wiped out the tus, and also from mangroves. To these should 
banana plantations in certain areas, has been certainly be added a number of species of Callitris, 
completed, its cause and the means hj which it notably C calcarata^ which is so widely distributed 
is spread have been discovered, and recommeiida- on waste MUy land and ' pme ridges ’ throughout 
tions for control have been made to the State the eastern States of Australia. In spite of such 
authorities.” investigations, one fears that the economic pro- 

The development of the Murrumbidgee irriga- duction of tannins in Australia will continue to be 
tion scheme has raised problems m connexion handicapped by the disparity between the w^age 
with citriciilture, viticulture, rice-growing, etc., accepted by South African bark-strippers and that 
and these are bemg investigated in the re- required by the Australian ‘ bush-whacker ’ for the 
search stations at Griffith and Merbein; m addi- same work. 

tion, a soil survey is being conducted under the The almost complete ^ dependence of Australia 
direction of Prof. J. A. Prescott, of the Waite on other countries for the supply of liquid fuels 
Institute. has led to a consideration of the low-temperature 

The entomological work is concerned at present distillation of coal and shale, hut on account of 
mainly with the grass-grub, the buffalo-fly pest, the general attention wffiich is being devoted to 
and dried-fruit pests. It is feared that the buffalo- this matter in other countries, it is not considered 
fly, if allowed to spread, may affect the Australian justifiable by the Council to undertake researches 
cattle mdiistry even more seriously than the of the kind in Australia. Ho doubt current work 
cattle-tick has done : the problem of control is on the utilisation of brown coal as a basis of 
difficult, but a begiiming has been made by collect- liquid fuels will be followed in Australia with 
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equal interest. An inquiry is also being made 
into the reasons underlying the economic failure 
of the Australian shale-oil industry Researches 
on the production of power alcohol are at present 
limited to experiments which are bemg conducted 
under the supervision of Prof. ZST. T M. Wilsmore, 
dealing with the hydrolysis and fermentation of 
the commoner Australian hardwoods. 

It is evident from a consideration of this interest¬ 
ing new publication that the Commonwealth 


Council for Scientific and Industrial Research is 
making encouraging progress with the multfiarioiis 
problems presented by this isolated and fallow 
land-mass of the southern hemisphere, w’-hich 
until recently has remained free from the dis¬ 
turbances and developments followmg in the 
train of permanent civilised settlement The 
future record of the Council’s activities should 
be full of interest to workers in all branches of 
science. Johk Read. 


The Centenary of Marcelin Berthelot. 


F rench chemists vull be supported by their 
colleagues of many nations in the forth¬ 
coming celebration of the centenary of the birth 
of Pierre Eugene Marcelin Berthelot, the famous 
Parisian chemist whose researches, particularly 
those dealing with thermochemistry and with the 
synthesis of organic compounds, were as revolu¬ 
tionary—rather, as evolutionary—in their effect on 
the aims and outlook of chemistry as those of 
Lavoisier. 

Berthelot was born in the Place de Greve, now 
Place de FHbtel de Ville, on Oct, 25, 1827, and 
died, also in Paris, on Mar 18,1907 The centenary 
celebrations commence on Sunday evening, Oct. 23, 
vith a reception of the members of the official 
delegations in the Salons of the Sorbonne. On the 
followmg day the guests will be present at the 
openmg of the exhibition of Berthelot souvenirs in 
the Paculty of Pharmacy, and vill visit the savant’s 
monument and laboratory at the College de France. 
There will follow’ a reception at the Hotel de Ville, 
and a commemorative assembly at the Sorbonne. 

On Tuesday, Oct 25, the proceedings will com¬ 
mence with a ceremony at the Pantheon; the 
delegations will also attend a banquet at the Palais 
de Versailles and a soiree at the Theatre National 
de rOp^ra. On Wednesday, Oct. 26, the founda¬ 
tion-stone of the “ Maison de la Chimie ” will be 
laid, lunch will be taken at Chantilly, there will 
be a reception by the Institut de France, and the 
celebrations will termmate with a reception in the 
Palais de Ffilysee by the President of the French 
Republic. The arrangements are being made under 
the presidency of M. Paul Painleve. The ‘‘ Maison 
de la Cliimie,’’ wiiich is to he erected in Berthelot’s 
honour, will provide a centre at which various inter¬ 
national committees may establish their bureaux ; 
it is intended also to provide a hbrary, and suitable 
accommodation for gatherings of an international 
character. 

Berthelot’s contribution to scientific progress 
was amazing in its^ extent, marvellous in its 
accuracy, logical in its prosecution, clear in its 
expression, and far-reaching in its effects. Only 
in 1843, Berzelius had expressed little hope of the 
synthesis of more than a few exceptional organic 
compounds ; the barrier between mineral chemistry 
and the chemistry of living thmgs was still not 
oidy real, but also apparently permanent, Berthe¬ 
lot ^ synthesis of ethyl alcohol, formic acid 
methane, ethylene, acetylene, and benzene de- 
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stroyed that barrier with a completeness w’^hich 
has been emphasised by the subsequent systematic 
architecture and construction of the wonderful 
edifice of synthetic organic chemistry as it exists 
to-day. Evidently Berthelot realised something of 
the proportions of that edifice when he said Le 
domaine oil la S 5 mthese chimique exerce sa puis¬ 
sance creatrice est plus grand que ceiui de la 
nature actuellement realist.” Out of an observa¬ 
tion of the sluggishness of the formic acid synthesis 
there developed an extensive series of investiga¬ 
tions on thermochemistry, a subject in which con¬ 
siderable progress bad already been made by 
Thomsen and others ; recognition of the principle 
of mass action can be traced to Berthelot’s work 
on the interaction of glycerol and acids ; the 
fixation of nitrogen interested him, and it is note¬ 
worthy that, in the face of considerable criticism, 
Berthelot asserted that free nitrogen could be 
assimilated by plants. He was also the first to 
ascribe this powder to the activities of bacteria in 
the soil. In the latter half of his life, Berthelot 
took an active interest in public affairs. Thus, 
during the siege of Pans m 1870 , lie became 
president of the Scientific Committee of National 
Defence, an appointment wduoh led directly to his 
systematic study of exploKSives and the theory of 
explosions, and to a new conception—that of the 
detonation wave. Later he became Minister of 
Public Instruction and then Minister of Foreign 
Affairs 

The dominant aim of Berthelot’s hfe was the 
discovery of truth and the service of mankind. It 
was fitting that the medal struck in his honour on 
his seventy-fi4th birthday should have borne the 
inscription, Pour la Patrie et la VMte.” It is 
quite impossible in these columns to express in 
any but the most general and colourless terms the 
debt which human progress owes to Marcelin 
Berthelot. Those who, without studying the great 
number of bis original papers, desire to know more 
both of the man and of bis work would do well to 
refer to Prof H. B. Dixon’s Berthelot Memorial 
Lecture {Journal of the Chemical Society, 99, 2353 ; 
19X1), to a longer notice by M, Emile Jungfieisch 
{Bulletin de la SociiU Chimique de France, 1913, 
separately paginated), to a brief article by 
ftof. Camille Matignon {Chimie et Industrie, 16, 
3 ,* 1926), and to an appreciation by Dr. C Graebe 
{Berichte der Deutschen Chemischen Gesellschaft, 41 , 
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Peof Abeia:n" Stokes 

HE death of Dr Adrian Stokes, Sir William 
Dunn professor of pathology, of Guy’s Hospital 
Medical School, University of London, has robbed 
pathology, and therefore medicine, of one who, 
though he had already accomplished much, had 
not yet reached the height of his powers, and his 
loss, at the early age of forty, is the more poignant 
because of the tragic circumstances which sur¬ 
round it 

Adrian Stokes was the youngest son of Mr 
Henry John Stokes, and was born at Lausanne in 
1887. There was a strong medical tradition m the 
family, for many of his forbears had left names to 
conjure with ui Irish medicine. At Trinity College, 
Dubhn, where he graduated in 1910, he early gave 
promise of brilliance, for he not only gamed 
numerous academic distinctions, but he was also a 
keen athlete and was a worthy member of one of 
the strongest cricket elevens that has represented 
his Alma Mater. 

After doing the usual house appointments, 
Stokes spent eight months at the Rockefeller 
Institute in Hew York, and then returned to 
Dubhn where he jomed the staff of Prof. O’Sulhvan. 
Henceforth he devoted himself whole-heartedly to 
the study of patholog}" and bacteriology, and he 
had become an expert in laboratory technique 
when the War broke out in 1914 He at once 
obtained a commission m the R A M.C. and served 
in Prance throughout the War. Although actually 
attached to a casualty clearing station as a speciahst 
in pathology and bacteriology, Stokes took the 
broadest view of his duties and responsibilities 
He equipped his motor cycle and sidecar vith an 
incubator, setting up what w^as in effect the first 
mobile laboratory in Prance, and his work did 
much to restrict the incidence of typhoid fever in 
the early days of the War. 

Of tlie original work wLich Stokes carried out 
during this time, his mvestigations into the cause 
and mode of transmission of spirochsetal jaundice 
wns probably the most important. He identified 
the spuochsete and demonstrated its presence in 
the bodies and urine of trench rats, a discovery 
which led to the suppression of what might have 
become a very serious epidemic. But it was not 
only in his own particular branch that Stokes did 
brilliant work. He was the inspiration of the mess 
in which he hved. Pull of energy and ingenuity, 
he not only lent a hand wherever one w’-as required, 
but also he tackled the problems of others and 
applied his knowledge of laboratory techmque to 
solving their difficulties He kept hunseff up to 
date m the various new^ methods of treatment and, 
as soon as he was convinced of their superiority, 
he never rested until they had been adopted in his 
immediate vicinity. ' Brass hats ’ were to him the 
means of obtainmg what he felt was necessary for 
the good of the sick, gassed and wounded, and his 
vehement, but clear and cogent, demands for 
apparatus, drugs, etc., w^ere very rarely unsuccess¬ 
ful. All this he effected wLiie maintaining his own 
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special department at the height of efficiency. 
Those who served wuth him aver that he did more 
than any other single individual to improve the 
I medical treatment of the troops and to diminish 
I wastage. 

I On demobilisation m 1919, Stokes wns appointed 
I to the chair of bacteriology and preventnre medicine 
i at Trinity College, Dubiin, but in 1920 he was 
• invited by the Rockefeller Foundation, wffio had 
I been greatly impressed by his work on spirochgetal 
jaundice already mentioned, to join the West 
African Yellow Fever Commission It happened 
that during his visit to Africa very few cases of 
yellow fever occurred, and his work was necessarily 
indeterminate 

In 1922, Stokes w'as appointed to the Sir William 
Dunn chair of pathology at Guy's Hospital Medical 
School in the University of London, which he 
occupied at the time of his death. He did much to 
I improve the status of pathology in the School, and 
I he wns tireless m his efforts to arouse interest and 
to stimulate research Intensely practical in his 
1 teaching, he succeeded in attractmg brilhant 
1 students, and, given the time, he would have 
! created a school of pathologists keen to tackle 
j problems whose solutions might lead to advances 
in medicine 

In April of this year Dr. Beeuwkes, the head of 
I the Rockefeller West ikfrican Yellow Fever Com¬ 
mission, asked for Stokes’s help, for the problem of 
yellow fever m West Africa was little nearer solu¬ 
tion than it had been m 1920. Indeed, it was still 
uncertain whether it was identical with the yellow 
fever of South America. The latter disease is 
carried by Stegonif/iafasciatay the common domestic 
mosquito, and Hoguchi has described a leptospira 
as the causative organism. Stokes obtained leave 
of absence from Guy’s for six months and sailed 
for Lagos in May. He was not particularly hope¬ 
ful of succeeding where others had failed, and his 
first letters spoke of negative results. Li July the 
outlook w^as brighter, and in the middle of August 
he wrote that he had succeeded in transmitting the 
disease from the human patient to monkeys, both 
by blood infection and through the medium of 
mosquitoes. Ho ieptospira3 had been found, and he 
was satisfied that the cause had not yet been 
isolated. He was then engaged in the micro¬ 
scopical exammation of infected mosquitoes in 
serial section. 'Mt is infuriating to know that one 
has the virus under one’s eyes and cannot see it,” 
he WTote at that time. 

Then on Sept. 16 came a cable to say that Stokes 
was seriously ill He w^as removed that day to the 
European Hospital, where he died of yellow fever 
on Sept. 19. How’ he contracted the disease is not 
yet certain, but it would appear highly probable 
that he infected himself accidentally in his labora¬ 
tory'. Time alone can show" the value of his work 
on the disease to which he fell a victim; but if, as 
appears certain, he has helped materially towards 
the discovery of the cause of yeUow" fever in West 
Africa, he w-ould not have counted the cost. 
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In Stokes's public and private life, transparent 
honest}" and smcerity irradiated Ins eveiy word and 
every action , outspoken and candid, he never left 
any doubt as to bis meaning and ' to beat about the 
bush ' was foreign to his nature His energy and 
his capacity for work were amazing, and all the 
more so when one remembers that his greatest 
enemy was insomnia, and that for him five hours 
was an unusually good night’s sleep As a teacher, 
he preached the gospel of scientific truth with an 
earnestness born of conviction His students 
absorbed from him the right critical attitude 
towards their work, and the best of them became 
infected with his own zeal for research He was 
generous to a fault, and many a lame dog wms 
helped over a stile udthout ever knowing w^hence 
his help had come. An Irishman by everything 
but the accident of his birthplace, he loved his 
country as deeply as he hated those w'hom he 
regarded as bemg responsible for her unhappy state, 
which W’as a source of real grief to him 

Stokes died in harness, as he would have wished 
to die, but his premature death will be widely 


mourned by all who are interested m the advance¬ 
ment of medical knowledge, and especially by those 
who W'ere privileged to come into intniiate contact 
W'lth a personality so vigorous, so stimulating, and 
so kindly T B J. 

We regret to announce the following deaths 

Prof Svante August Airhenius, For Mem R S., of 
the Xobel Institute, Stockholm, from which be 
received the Hobel prize for physics for 1903, on 
Oct. 2, aged sixtv-eight years 

Prof. Willem Emthoven, For Mem. R S , }irofessor 
ol ph\siology in the Uni\"ersitv of Lewlen, and Hobel 
lam'eate for phvsiology for 1924, on Sept 28, aged 
sixty-seven years. 

Dr George Andrews Hill, senior astronomer at the 
U.S Naval Observatory, Washington, on Aug 29, 
aged sixty-nine }'ears 

Prof. A. Liversidge, F R S , emeritus professor of 
chemistry in the University oi Sydney, on Sept 2(), 
aged seventy-nine vears 

Dr H D Thompson, for more than thirty ^ ears 
professor of mathematics at Princeton University, 
who was known for his work on h\'perelliptic functions 
and on geometry, aged sixty-three years. 


News and Views. 


The annual general meetmg of the Australian 
National Research Council was held m Melbourne on 
Aug. 25-26. Particular attention %vas given to the 
fiiiaiieial position of the Council in relation to present 
and futme work. The offer of the Carnegie Coipora- 
tion to provide a sum of £5000 as the nucleus of a 
research fund was accepted wntli most cordial thanks, 
and wutli this sum and more than £1000 'available 
from other sources, such a fimd w"as foiinally insti¬ 
tuted A strong committee was appointed to take 
action for secuimg additional contributions from 
Australian sources, and it is hoped that before long the 
Coimeil wnll be in a position to give considerable aid 
to Australian workers in pine science Amongst 
several satisfactoiy reports on the year’s work was 
one from the Anthropology Committee outlmmg the 
progress made since the initiation of the Department 
of Anthropology m the University of Sydney. This 
step followed upon a resolution by the second Pan 
Pacific Science Congress of 1923 and was made possible 
by contributions from the Commonwealth and State 
Governments and the Rockefeller Foimdation. The 
new Dexmrtment is now in full swing and is takmg 
active steps to organise investigations both on the 
mainland and on the neighbouring Pacific islands. 
The following new members were elected to the 
Australian National Research Coimcil, the total 
membership of which may not at any time exceed 100: 
Mr. C. R. P. Andrews (Director of Education, Western 
Australia); Prof, A. R. Radchffe Blown (Anthro¬ 
pology, University of Sydney); Prof. A. N. S. H. 
Burkitt (Anatomy, Sydney); Prof. A. J. Ewart 
(Botany, Melbourne); Dr, W. A. Hargreaves (Govern¬ 
ment Chemist, South Australia); Prof. J. W. Paterson, 
, (Agriculture, Perth); and Dr. H. R. Seddon (Veterinaiy 
, Research Station, New South Wales). 

The .TriKt^s of the Commonwealth Science and 
' ‘ Industry Endowment^ Fund in Australia are this year 
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making £1250 available in small grants for the assist¬ 
ance of scientific workers in Australia. The lines 
which will b© followed in making the grants will be 
similar to those which have been proved to be satis¬ 
factory by the Department of Scientific and Industrial 
Research in Great Britain. The Commonwealth Fund 
has an invested capital of £100,000, and it is pi’ovidod 
by Act of Parliament that the interest from Jt shall be 
employed for the dual purposes ot i.raiiung students in 
the methods of scientific research and in providing 
assistance to persons engaged in research, irrospociive 
of whether their work has an olivious [)raoi<ical appli¬ 
cation or not. At- present, the income is iDoing dovote( 1 
mamly to the first object, but as time goes on it is 
expected that an increasing sum will bo available 
aimually for distribution in grants. 

Prof, J. A Prescott, professoi^ of agricultural 
chemistry at the Waite Institute, University of 
Adelaide, has been appointed adviser on soils pro¬ 
blems to the Commonwealth Council for Scientific 
and Industrial Research. Prof. B. T. Dickson, of 
Macdonald College, Quebec, has been appointed chief 
mycologist to the Council and will take up his duiaes 
in Australia towards the end of the year. 

The interest in the relationship between science 
and religion, which was revived by 8ir Arthur- Keith’s 
address to the British Association on the descent of 
man, has been further stimulated by the sermon 
preached by the Bishop of Birmingham in West¬ 
minster Abbey on Sept, 25, and the opinions of 
eminent divines thereon which have been collected 
by the Morning Post As a further reaction, the 
Sociological Society, aiming at resolving the conflict 
in a higher synthesis, has arranged a series of addresses 
expoundmg the ‘sociological approach’ to religion 
in which a ' higher ’ science, accepting the data of a 
* lower,’ will deal with the religious process as a 
striving after a purpose which renews itself from 
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generation to generation in puiifymg and ennoblmg 
man’s life m its quest for mastery of self and the 
environment. The series of addresses vnll be opened 
on Oct. 18 by Sir Francis Yoimghiisband, president 
of the Society, who on this and the succeeding Tuesday 
will deal with what is termed the " attack ’ on religion 
and the reply, though no actual attack has been made 
by science He will be followed on suceeedmg 
Tuesdays by Hr Farquharson, Dr. Saleeby, and Mr. 
V. Branford The addresses will be delivered at 
1.15 PM. m All Hallows Cliurch. Lombard Street. 

The tornado which caused so much damage and 
loss of life at St. Louis on Sept. 29 appears to have 
been a typical example of the most violent of all 
types of atmospheric vortex Along the narrow strip 
of country—generally less than a cpiarter of a mile 
wide—visited by a tornado, destruction is generally 
complete, for no builduig can withstand the enoimous 
pressure exerted by the winds, which are believed to 
exceed a speed of 200 miles an hoim ; moreover, the 
reduction of statical pressure in the central core is 
so great that buildings, which tend to retain air at 
pre-existing pressme, frecj[uently burst Tornadoes 
reach their fullest development in the Lmited States, 
particularly in the great lowlands east and west of 
the central and upper l\Iississippi and lower Missouri 
valleys. They generally occur to the south or south¬ 
east of cyclome depressions that have, extending 
southwards from the centre, a pronounced ‘ trough,' 
often of V shape, separating warm moist southerly 
winds from the Gulf of Mexico from relatively cold 
westeily to north-westerly winds lying farther to the 
west, and normally arise a little to the east of the 
Ime of discontinuity which marks the boundary on 
the ground between the two wind currents. The 
tornado is clearly due to instability of moist air. and 
therefore occurs most often at that time of the year 
when conditions are most favourable for a steep 
vertical gradient of,/temperature, or ‘lapse-rate,’ 
that is, in the sj^rmg and early summer, when solar 
heating is becoming powerful and yet the upper 
atmosphere retains much of its winter coldness; 
however, imhke the far larger ‘ tropical cyclone,’ it 
may occur in any month St Louis was the scene 
of one of the most famous tornadoes of the close of 
last century—^that of May 27, 1896—^but the recent 
storm appears to have been the more destructive of 
the two 

Septembeb was in most parts of the British Isles 
an even wetter month than was August, the total 
rainfall in some places being three times the normal. 
At Kew Obseiwatory the total was 4 50 inches, 
compared with 4 06 inches in August, It is interest¬ 
ing to note that the records of rainfall m London 
smce 1812 show that in two previous years—1852 
and 1903—a run of wet months began in June. In 
1852 the last seven months of the year yielded 28 08 
inches, and m 1903, 26 81 inches, whereas the normal 
for the whole year is between 24 and 25 mches. In 
neither of these years, nor in any year previous to 
1927, did the combined totals for August and Sep- 
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tember exceed eisdit inches , consequently the total 
of 8 56 inches foi the la^t two months is easily a 

"record’ since 1812 

The immediate cause of the wet weather in Sep¬ 
tember was the peisistence of high atmospheric 
pressuie in the neighbourhood of Greenland. This 
caused frequent cold noitii or north-east wmds over 
the Arctic Ocean, and these encountered warm 
south-westerly winds brought up from low latitudes 
round the anticyclone between the Azoies and 
Bermuda. Such wmds cany with them much 
moisture especially in early autumn, and the inter¬ 
play of the two cm rents resulted in the foimation of 
nimieroas depressions, which were carried eastwards 
across the British Isles by the upper winds from 
the west that prevail in temperate latitudes when 
there is a steep gi*adient of temperature from south 
to north Moreover, the persistence of high pressure 
in the far north tended to prevent Atlantic depressions 
from wandering up into higher latitudes, and so 
allowing the Azores anticyclone to make those 
periodical excursions north-eastwards which are re¬ 
sponsible for so many of our spells of dry sunny 
weathei 

On Oct. 3, the telephone service between Great 
Britam and Canada was opened and messages were 
exchanged by Mr. Baldwm and Mr Mackenzie King 
and by representatives of the Tunes in London and 
in Toronto. It was stated that the conversations were 
heard very clearly. The route taken by the signals 
depends at present partly on American land imes 
From London the signals go to Rugby by land line, 
whence they are transmitted by radio to Houlton, m 
Maine, some 600 miles from Kew York From 
Houlton they go by land line to any Canadian city 
which is required. Canadian messages are trans¬ 
mitted by land line to Kew York, thence to Rocky 
Point, whence they are sent by radio to Cupar m 
Fifeshire. From Cupar, the signals travel by land 
line to London. There is no suitable radio station 
for the Great Bntam-Canada service in Canada, and 
it IS stated that no such station is contemplated. 

Captain Ian Fbaser complains, in a communica¬ 
tion in the Times for Sept. 29, that many of the dwellers 
on eastern and southern seaboards of England have 
their broadcast reception spoiled by the Morse signals 
coming from ships. He does not ask that ships be 
forced to scrap obsolete apparatus, but he tliinks that 
all new radio equipment for ships should be made so 
as to operate closely on their own wave-lengths and 
consequently not trespass on the band of frequencies 
allotted to broadcastmg. It should not be difficult to 
obtain this by intexiiational agreement. Until recently 
practically all Post Office coastal stations for com- 
mumeatmg with ships made use of synchronous spark 
telegi’aphy. The average range of stations like those 
at Seaforth, Fishguard, Kiton, Cullercoats, and Korth 
Foreland is about 500 miles. With the spark system 
adopted, only ‘ broad ’ tuning is available, and con¬ 
sequently the waves emitted interfere seriously with 
users of ciystal sets. The Post Office authorities are 
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now siibtotitutmg the more modem anri moie etficieiit ^ 
mteimptecl continuous wave system of coiimiunica- j 
tion for the spaik systems Tins will be a boon to i 
listeners-111 at places like Seatorth and Culleicoats. 

lit the July ninnber of Electucal Communication, a 
journal published by the International Standard 
Electric Corporation of Xew York, there is an 
instructive article on Eui’opean Telephony as 
affected by the International Telephone Committee/’ 
It IS pointed out that the AYar was followed by the 
format ion of many so-called international organisa¬ 
tions which were, however, almost purely European. 
They cover a wide field of activity in commerce and 
industry. The organisations are concerned with 
railways, trainwats, electric traction, sleeping cars, 
production and distribution of electricity, telephony, 
telegraphy, broadcasting, etc. The formation of 
these iimons is attributed mainly to the idea nnder- 
Ipng the creation of the League of Xations. In 1922, 
Mr. F. Gill fii’st suggested international telephony. 
The outcome of tlus was the formation of a Comite 
Consultatif International—now known as the C C.I. 
—^for organising international telephony m Europe. 
It was hoped that the C.CJ. would become affihated 
with the League of Kations, but when the proposal 
was made, Geimany was'not a member of the League 
and so the C.C.I. was incorporated into the Interna¬ 
tional Telegraph Union. As the Union embraces the 
whole world, any country’- can now become a member 
of the C C.I. on application. Mozambique and the 
Union of So^uetie and Socialistic Republics (U.S.S.R.) 
are now members. One of the main objects of the 
international committee is to seciue unifoimity of 
practice, but representatives of private industry are 
invariably consulted. The committee has also decided 
to establish in Pans a Master Standard Reference 
System, to enable the countries of Europe to 
standardise their telephone apparatus. Another 
question which has been discussed is the construction 
of a special of underground cable for the purpose 
of interconnecting broadcasting centres in Europe. 
It IS concluded that the C.C.I. has fulfilled and is 
fulfilling a useful function. 

Exoeptiox has been taken by Mr. J M. Cros- 
thwaite, secretary to the Scottish Society for the 
Pi oteetion of AA'ild Birds, to a “fewinisax>prehensions” 
which he alleges appeared in a paragiuph dealing 
with the ' death ’ of the Wild Bii*ds Protection BiU, in 
our issue of July 23. In a letter to the editor on 
the subject, he repeats, amongst several criticisms 
of the BiH which have no bearing on the paragraph 
in question, the misleading statement against which 
the paragraph protested, that this Bill adopted the 
extraordinar 3 -- principle of securing protection only 
for rare birds,” while at the same time he admits that 
for five months, covering the most important part 
of the year, the breeding season, it prohibited the 
taking and destroymg of all wild birds, ]\Ir- Cros- 
thwaite considers that buds were better off without 
this Bill, and supports his view by statistics showing 
that a larger number of species is included imder the 
present County Council orders. But the effective- 
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ness of the protection is more important than lists 
on paper, and iii a matter of opinion most iieople 
will prefei to be guided by skilled naturalists and 
legislatois, such as Viscount Groy of Eallodon, Sir 
Montagu Sharpe, the Coimcil of the Royal Society 
for the Protection of Birds, and the experienced ornitho¬ 
logists who advised the Government, ail ol whom 
considered that the Bill would have protected British 
birds more efficiently than the present Acts Mr. 
Crostliwaite states that “ complaints are being 
received of the shooting of our song birds by Italians 
and other aliens resident lu tins country.” Tins is 
a matter of uiterest which ought to be investigated, 
though it IS difficult to see how Italians, granted they 
have obtained gun licences, could deplete the song 
birds of the country without trespassing on private 
property or breakmg the ordinary laws of tiio land 

It is cimotis that in Great Britain, where compara¬ 
tively little timber is growm, wooden poles ai*e nearly 
always used for telegraph and electric power lines 
In France, Germany, and other countrios where 
forests abound, armoured concrete poles are now 
becoming the rule The advantages of reinforced 
concrete over wood poles are that they are neater an 
appearance, last longer, and want little attention. 
Perhaps one of the reasons why there are so many 
wooden poles in Great Britain is that timber has been 
, expensive for many years and it is advantageous to 
I creosote it thoroughly so as to increase its life. AVell- 
shaped poles also are only used. In a paper by T. 
Rich, published in the Electrical Review for Sept. 23, 
examples ai-e given of the concrete poles used on tbo 
Continent. One reason which may have had weight 
in changing from wooden poles is that abroad th(^ 
timber for poles seems to have been selected noither 
for appearance nor durability, and little use seems to 
have been made of preserving pi ocesses. In connexion 
with power transmission lines, the periodical painting 
of steel lattice masts seems to be a costly item. In 
France, since the War, there seems to have been 
continuous progress m the use of concrete siipjiorts, 
for distribution lines and poles of this type are seen 
in almost every part of the countiy. The poles are 
made on the ground m the open air and are carried 
to their destmation by lorries. Many of the electric 
iightmg companies have the right to put up lines 
along the roads at a small annual fee for each pole. 
Concrete posts have now been in use for several years. 
Owing to our climate we think that they might now 
m many mstances be used advantageously in Britain. 

The September issue of The Scientific Monthly 
mentions a remedy devised by Dr. James Couch, 
U.S, Department of Agriculture, for the irritation 
and emption caused by poison ivy, which might be 
useful against other plant irritants such as Primula 
obconica It consists in the free application by 
swabbing of a 5 per cent, solution of potassium 
permanganate. The resulting brown staining of the 
skin may be removed slowly by soap and water 
or quickly by the application of a 1 per cent, solution 
of sodium bisulphite. As a preventive of plant 
rashes. Dr. James M^Kair recommends the application 
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of a lotion coiibisting of a 5 per cent solution of 
ferric chloride m a mixtme of equal jDaits of water 
and glycerin. It is washed on all exposed parts and 
allowed to dr^x 

Peesonal exercitoe of the arts and crafts at home 
111 preference to the mechanical oiitpm of the factory 
IS to be welcomed mth eveiy sign of ardour. There¬ 
fore a hearty greeting is due to books which may 
aid teachers in making the youns: idea shoot The 
Umveisity of London Press is is-^uiiiti: a Haiidiciaft 
Series (Is 6c/ per volume) prepaied by Mr. Fredeiick 
J. Glass, whom we also Imow as the author of the 
mom ambitious woik upon ^‘Drawmg, Design, and 
Craftwork,*’ now m its second edition. Mr Glass 
exhibits more than a trace of the talent of Walter 
Crane m his adaptation of ornament and m the style 
of Its portrayal. It may be noted, that the diameter 
must, necessarily, pass tluougli the centre {vide 

Pex^der Craft,’" p, 3b), and that a circle measures 
more than three times its diameter in circumference 
(vide “ Paper Ciaft," pp 49 and 51). In commending 
the general style of the text, we may yet express our 
agreement with the author's reiterated statement, 
that practice and observation are more educative 
than a textbook Without wishing to be unduly 
critical, we mav, however, remark, that it is iriitating 
to be told frecpiently that it is needless, to say ” 
so-and-so, when obviously so-and-so follows But 
we must offer cordial approval of the illuminating 
notes upon the use of colour 

The pei’sonal friends and colleagues of tlie late 
Prof Adrian Stokes have decided to establish some 
form of permanent memorial in recognition of the 
man and his work They feel that the endo'^^Tnent of 
medical research, tluough the establishment of a 
Stokes Research Fellowship or Studentship, which is 
at present under consideration by the 2fedical School 
of Guy's Hospital, is the only form of memorial that 
would have met with his approval, and they are 
anxious that the memorial should be worthy of one 
who lived and died for the mamfestation of scientific 
truth. The Dean of the Medical School, Guy’s 
Hospital, London, S.E. 1, will gratefully acknowledge 
any contributions to the fund. 

With the opemng of the 1927-28 session, the 
Institute of Metals takes possession of its new head- 
Cjuarters, which melude an additional library and 
readmg room, at 36 Victoria Street, London, S.W 1 . 

The thirty-ninth Congi’ess and Health Exhibition 
of the Royal Samtaiy Institute will be held at Ply¬ 
mouth on July 16-21, 1928, under the presidency of 
the Right Hon. The Viscount Astox\ 

In recognition of his valuable seivices to pubhc 
health, Sir Ronald Ross, director-in-chief of the Ross 
Institute and Hospital for Tropical Diseases, has 
been awaided the Harben Gold Medal for the year 
1928 of the Royal Institute of Public Health. 

The Kaiser-Wilhelm Institute for Anthropology 
was inaugurated m Berlin-Dahlem on Sept. 15 by 
Herr von Harnack, the presklent of the Kaiser- 
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Wilhelm Gesellscliaft Prof Eiigeii Fislier, the 
director of the new Institute, outlined the piograimne. 
In addition to the anthropoloorieal department, there 
are otheib devoted to heredity and eugenics 

Sir William Beagg will deliver a lecture on 
Ciystallisation at the opening meeting of tlie 
1927-28 session of the Institution of Chemical 
Engineers The meeting will be held in the Institution 
of Civil Engineers, Westminster, on Friday, Oct 28 , 
at 6 30 P M There will be no charge for admission, 
but tickets (to adnut two) can be obtamed on applica¬ 
tion to the honorarv secietarw Institution of Chemiral 
Engineers, Ahbev House. Westmiiibter 

The ChemiJccr-Zcitung for Sept 14 contains a 
special 30-[)age supplement dealing with recent 
advances in three important branches of chemistry. 
These reports, which are very highly condensed, and 
contain copious references to original memoirs, will 
be found to contain valuable summaries of progress 
ill the following subjects • the investigation of elements 
and their structure during the period 1923-26, bv Prof. 
W. Herz : the petroleiun industry in 1926, by Dr. R. 
Kissling, and industiial inorganic chemistry from 
1924-26, by Di*. Brmio Waeser. 

In oidei to provide for the more speedy publication 
of eontiibutions to the Faraday Society, the Council 
has decided that future volumes of the Trarisactions 
shall be published in twelve monthly paits of about 
48 pages each. The first part will appear on Jan 1, 
1928, and will be followed by the others normally on 
the fii’st of each month. In the case of those General 
Discussions the report of which extends over more 
than one part, two (or more) parts may for conveni¬ 
ence be published simultaneously within one cover. 
The subscription to membership of the Society (in¬ 
cluding the receijit of the Transactions) will remain as 
before. The Transactions will still be available to 
non-members in the vohune form or in parts as issued. 

Applications are invited for the following appoint¬ 
ments, on or before the dates mentioned :—^A prin¬ 
cipal of the Aston Tecluiical College—^The Chief 
Education officer. Education Office, Margaret Street, 
Birmmgham (Oct. 17). A head of the chemistry 
department of the Rutherford Technical College, 
JSTewcastle-upoii-Tyne—^The Director of Education, 
Hortiiomberland Road, Kewcastle-upon-Tyiie (Oct, 
29). An assistant lecturer in water sujiply and 
sewerage in the University of Western Australia 
—^The x4gent - General for Western Australia, 115 
Strand, W.C.2 (Kov. 1). *4 professor of organic 

chemistrj', pure and apphed, in the University of 
Sydney, New South Wales—The x4gent-General for 
New South Wales, Austraha House, Strand, W.C 2 
(Nov. 9). A research officer at the Veterinary 
Laboratory of the Ministry of Agriculture and 
Fisheries at New Haw, Weybridge—The Secretary, 
Ministry of Agriculture and Fisheries, 10 Wliitehall 
Place, S.W.l (Nov. 30). A superintendent of weights 
and measures under the Sudan Government—The 
Controller, Sudan Government, London Office, Well¬ 
ington House, Buckingham Gate, S.W.l. 
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Research Items. 


Palaeolithic Site at Pochettes, Dordoone — 
Ill 1925, ]\Im Courtier and Emetaz gave an account 
at the A4rc}i£eological Congi’eas at Grenoble of the 
excavation of a rock-shelter at Pochettes, immediately 
to the south of that explored by Hauser, vliich 
revealed a series of stratifications extending from the 
Lower Moiisterian to the Upper Aiirignacian, entirely 
imchsturbed. In the Bulletin de la Societe Anthropo¬ 
logic de Pans, 7^^ sene, t. 7. fasc. 4-5-6, the authors 
describe further investigations on the site which have 
produced e\Tdeiice of importance on three pomts. 
First, on the transition from ]Moustenan to Aung- 
iiacian. The lowest stratum (No b), of dark yellow 
sandy soil, contained implements including jacloirs 
of La Qiuna t\pe belonging to Early Mousterian. 
Above this was a stratum, also of a sandy soil, lighter 
in colour, with coups de poing, oblong racloirs, and 
bones of developed Mousterian type. Above, in the 
fourth stratrmi, characterised by hearths \\Ttli 
carbonised bone, was an mdustry much less highly 
developed than that of the stratum below, with 
numerous flakes, winch in character are comparable 
to the industry of the Early Airngnacian rock-shelter 
at Audi. That is, the fully developed Mousterian is 
here followed imniechately by an undeveloped industry 
of an entirely difleient technique, which is to be 
regarded as Aurignacian The site, therefore, gives 
indubitable evidence of the sequence of one mdustry 
to the other. The second point upon which the 
excavation furnished evidence is the occurrence of 
red ochre on a ^Mousterian site ; a piece of this 
material shomng two grooves made hy a flint 
implement was found m the lowest stratum, wliich 
IS taken to indicate that this material, used by the 
Aiirignacians as pigment, was also employed by the 
Moustenans, though for what pmpose is not known 
In the fifth or upper Mousterian stratum was foimd 
a bear’s tooth, grooved for suspension as an amulet. 
This also IS unique in Mousterian cultiue, and must 
be added to the small niunber of objects of amuletic 
purpose belonging to this culture already known. 

Ants and Aphids. —Observations on the relations 
(' trophobiosis ’) between ants and aphids have been 
made by H, Eiclmann near Munich {BioL ZentralbL, 
Band 47, p. 537-556, 1927). Certain aphids over¬ 
winter in the nests of Lasius niger, and these ants 
appear to exercise a sort of control upon the time of 
the gomg out of the aphids from the nest on to the 
trees. The aphids are watched and guarded by special 
watcher ants—workers—^whieh remain, as ma rkin g 
experiments have shown, the whole day near their 
proteges and return each day agam to the same place 
So long as the nights reinam cold the aphids are 
brought back agam into the nests of the ants. In 
summer when the aphid colony is very large and the 
nights are warm, the search by the ants for the aphids 
takes place after nightfall. The ants avoid dayhght 
as much as possible, but nevertheless a watcher re¬ 
mains behind the whole day, even in bright sunlight, 
near each herd of apliids. The amount of food 
brought into a large colony of Lmins mger by its 
workers in their crops may amount to a litre of aphid 
honey during the summer. 

Growth op Salmon,— In a paper entitled Some 
Aspects of the Growth of Salmon m River and Sea as 
observed from Scale Examination of Dee (Aberdeen) 
and Spey Salmon 1921 to 1923 iiiclusive ” (Fisheries, 

' Smtlmmi, Smhmn Fish, 1927, I. (March 1927)), Mr 
W, J, M, Memies summarises such conclusions as are 
, warrantable on condition, calculated lengths and 
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times of rapid and slow growth Examination of 
condition, as represented by the relationship ol weight 
to cube of length, shows that >sutamer fish are latter 
than spring fish, and that condition improves with age 
and length. A study ot the calculated lengths leveals 
the fact that it is a general rule that the subsequent 
growth and behaviour of the pair and smolt are deter- 
mmed by the fii*st year’s growth A poor first year 
parr makes poor growth throughout the iiver life ; a 
good first year j^arr mcreases its advantage in the 
second year, and pi obably then migrates to the sea as 
a smolt Spey parr and smolts are slightly longer than 
Dee parr and smolts This dependence iqion the first 
yeai’s grovdh appears to be maintained also thr'ough- 
out the marine life The slow growdh period extends 
to April, during which month rajnd growth begins and 
reaches a maximum m August. A clieck during rapid 
growth occurs m many fish in June and July. With 
the accumulation of further material, the Scottish 
Fishery Board will be in a position to review the final 
distribution of the complete hatch ot a single season m 
either Dee or Spey. 

The Size of Whales —The literature of whales 
and whaling has been much added to of late, and 
five of these recent works are made the subject of 
an interesting article bj^ Mr. J. J. Bell in the July 
issue of The Quarterly Review While the greater 
part of the article is devoted to a review of Pursuing 
the Wliale ” (Murray, 1926), a circumstantial account 
by Capt. Jolm A. Cook of his whaling adventures, 
the chief scientific interest attaches to an incident 
m Mr. Bell’s own experience. It has been very 
generally assumed that the Blue Whale (Bahenoptera 
musculiis (L.) = i?. sibbaldii (Gray)) attains to much 
greater dimensions m the Antarctic than m the 
Arctic Ocean, and some naturalists tend to distinguish 
the southern form as a distinct race. Trustworthy 
data regarding the upper limit of this s])eeieB m 
northern waters are therefore of value. Mr. Boll 
states that in northern Iceland he measured a 
specimen between perpendiculars and found it to 
have a total length of 86 feet. This measurement 
would place his example among the largest recoi’ded 
from the Arctic On the other hand, he also mentions 
receiving “ the trustworthy account of a Blue Whale 
killed in the Antarctic, which measured 110 feet,” 
a record which, if really trustworthy, would tend to 
support the view that a greatei’ size is there attained 
by this species. Perhaps, however, the true solution 
IS that suggested by Sir Sidney Harmer (Proc. ZooL 
Soc„ p. 1089 , 1923), namely, that Blue Whales of 
the largest size have become practically extinct in 
the north on account of the long-continued intense 
whaling m those waters. 

Beach Vegetation in the Philtpi>ines -—-The 
classical work of Schimper on the beach vegetation 
of the Indo-Malayan region will always form the basis 
for any work of that kind done in this region Sehimjier, 
however, does not discuss the ecological anatomy of 
the sandy beach species Recent work by Raymond 
Kienholz {Proceedings of the American Philosophical 
Society, vol 55, No. 5 (Supplement), 1926) is thus of 
mterest because, apart from the distribution of the 
various species, the author has made a detailed study 
of the anatomy of a number of species in relation to 
the particular conditions of this beach enviromnent. 
The beach is divided into three jibysiograjihic areas, 
each with its characteristic flora : (1) Sandy beach ; 
(2) rocky headland , and (3) muddy flats, of which 
only the first two are considered m the present paper. 
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The sandy beach is characterised by creepint^ herb¬ 
aceous forms, such as Spin ifec httoreus. and Ipoma^a 
pea-cap)ce, with a shrub-tree zone on the upper beacli 
composed chiefly ot Scccvoln frutescens, Tournejortta j 
argentfa, Pandniius spp , and various trees The fioia 
of the locky headland is derived partly from the sandy 
beach, partly fiom the interior foiests In both 
habitats evapoi'ation is high, mnd movement stiona: 
and stead\'. Intense sunlight, salt spray, and lapid 
drying out of the sand, togetlier with the factors tirj^t 
mentioned, pioduce a severe environment, paiticulaily 
as legards the water relations of the p)iants. The 
author consideis that these severe enviromnental 
conditions have affected the habit and especially the 
leaf struct in es ot the species Leaves of the twenty- 
two species examined exhibit many xeiojjhytie 
stnictuies—leaves more than 350 micions in thickness 
large cpiantities of water storage tissue, smiken 
stomata, and thick cuticle Very detailed measuie- 
meiits aie given of the various structures, which are 
illustrated by seven jilates. 

Storage and Teaxsportatiois Diseases op 
Vecietables— In Xo 81 of the Technical Bulletin 
of the Agriculture Experiment Station^ Michigan vState 
College, Ray Xelson records some work he has carried 
on along lures similar to those followed by Frankhn 
Kidd, C;v'i‘il West, and M X Kidd for the I)e 2 Jaitment 
of Scientific and Industrial Research {'-ee Xatube, 
vol. 119, June 4, p 830). These latter mvertigatois 
found that by controlling the storage atmosphere of 
livmg fruit through a reduction in the [lercentage oi 
oxygen and an increase m the (arbon dioxide, the 
storage life of the fiuit could be lengthened The 
jrresent author now traces certain non-parasitie 
ih^eases, including Vrlack leat speck of Cmciieis, red 
ot lettuce and cahi)age, anti surlace intting ot 
potato tiiliers, to madeiiuate sipiphes ot oxygen in 
the storage chamber's, or to tenqieratures which 
prevent the utilis«dion ot the oxygen jnesent He 
has been able to ie]aoduce some ot those diseases 
laider contioiled laboratory conditions, and comes to 
the conclusion that both the factors ot air comi>osition i 
and temperature are important in causation. In j 
some of his experiments the amount of oxygen in the j 
atmos])heie fell as low as 2 5 and 1*0 per cent He j 
suggests that the ultimate cause of those diseases is , 
the hbeiation or accumulation m certain cells of some ; 
tc>xic substance resulting from the interaction of a ' 
hydiolyiic enzyme and a glucosidc, due to a deficiency I 
oi* oxygen, one of the results of tins mteraction being I 
an oxidation process causing tiie ]>igmentation ' 
characteustic of many of those break-down diseases, j 
As « conti ul measure, proper aeration ot storage ‘ 
chambers is reconunended On the other hantl. the j 
Cambiidge investigators found that a regulated 
atmosphere eoiitaiiiing a constant 10 2 >er cent, oi 
oxygen and a corresponding increase m carbon 
dioxide gave the best results As the research stands 
at 2 >resent. tlieie seems to be an optimum concentra¬ 
tion of oxygen which slows up respiration sutticiently 
to give mcreased longevity to storage fruit and 
vegetables, but, if deereasecl, it may give rise to the 
various pathological symptoms mciclental on sub- 
oxiclation which the author describes. 

The Raixe.vll of Ahstraeia.—T he ram map of 
Australia tor 1926, published by the Commonwealth 
Government, contams, as usual, majis showing the 
monthly tall and departures fiom the normal. It is 
based on the records of some 1300 stations. Dm*mg 
the year, as in the jnevious four years, less than oiie- 
([iiarter of the eontment had rainfall above the average. 
In the south-w^est of Western Australia the fall was 
the greatest on record. There 'were also good rains in 
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the northern and central areas of Xew South Wales 
and ui south-eastern Australia But ^ome parts 
of the continent ex^^erienced seiious drought. In 
Queensland the drought which began m 1925 became 
more pronoimced and had disastrous results, causing 
great loss of shee]j. a failure ot cereals, and a much 
diminished outjiut of sugar In South Australia the 
ram was below the average, but on the whole tiiere w^as 
no serious siiortage. In Xew South Wales, Victoria 
and Tasmania the rainfall conditions were generally 
favourable and local clericleiieies weie onh" slight. 

Ptolemy's Tortoise Marshes -~~l\iueli speculation 
has ranged round the identity ot Ptolemy's Toitoise 
marshes {Chelomttdes pnludes). winch he 2 )iaced on his 
river Gir m lat. 20' long 49h Various authorities 
have identified the marshes with Lake Meighii m 
southern Algeria, Lake Fittii in the Wadai region, or 
the salt lake of Merga in lat KC 3b long 26^ 19b In 
a xiajjei in the Geograph fcrd Journal for Sejitember, on 
the problems of the Liliyan desert. Dr. J. Ball dis¬ 
cusses these uleiitifieations. He visited Lake Merga, 
and eamiot reconcile it with Ptolemy's description 
ot the Tortoise marshes In its jilace he suggests the 
Iviifra oasis Correcting Ptolemy's positions m terms 
of hirt known errors. Dr Ball finds that Kutra ls in 
close agieement with the Tortoise marshes Fiiidher, 
he xiomts out that the Kiifra is an extensive tract of 
low groLuid with many lakes and salt maishes and 
lias distinctly the foini of a valley This might 
easilv have suggested a senes of inarshe'^ foimed by a 
river coming tioiii the soutii-we-t Ptolemy might 
have mistakenly interred tliat the river readied the 
Mediterranean. 

Fire Resistant Constrection. —Sxiecial Report 
Xo 8 of the Building Research Section of the De|)ai‘t- 
ment of Scientific and Industrial Research < London : 
H.M. Stationery Otiice, ])iice 1^. 6d net.;, deals with 
the effect of high lemxieratures on building mateiials 
generally, ancl describes exx3enraents earned out in 
the endeavour to elucidate and then to impiove the 
fire-resistmg xiroxierties of concrete. It is shown that 
by tlie addition of a x'^cizzolanif material to Portland 
cement, a very coiLsideiahle absorption of the hme 
{set flee on hydration of the cement) can be bioiiglit 
about. The xH'asenee of the lime is shown to be the 
most serious factor in the deterioration ot cement imder 
file The work deseiibed has been cainetl out over a 
X3eriod of two years, and the lesults die. therefore^ 
considered to rexiresent actual conditions fairly well. 
A rexjoit wtH be i&sued when the material has been 
imder observation for five years. The report is well 
illustrated and x3i‘ovitled with a bibiiogra|>hy, an<i it 
rexire^eiits a very valuable additgin to oui knowledge 
of buildmg materials. 

The Gravitational Constant —A |)rehniinary 
notice of a new determination of this r|uantity at the 
C S. Bureau of Standards has been X3ubiished by 
P. R. in the August number ot the Proceedings 

of the Kafional Academy of Scicmes. The method 
emjiloyed w^as one in winch a torsion balance is used 
d\uiaimeaily. The attracting masses were steel 
cyimdera, each weighing 66 kg., and the oscillating 
system consisted of two 50 gin. x3latmum balls on the 
emls of a light rod of akunmiuin, which w’as suspended 
by a thin tungsten filament wire a metre long; 
elaborate x>i‘ecautioiis were taken to ensure that the 
metal was homogeneous. The time of oscillation was 
29 mmutes when the gravitating bodies were as near 
as possible, and rose to 34-5 minutes when they were 
separated. The five values of 6? obtained m 1926 
differ amongst themselves by less than one part m a 
thousand, and yield a mean value of 6 664 x 10"®, 
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The International Congress of Physics. 


l“\rRIXG the week commencing on Sept 11, a 
meet 1112 of exceptional inTeiehst was liekl at 
Como in Italv, in commemoianon of the first centenary 
of the death of Tolta. It is piobable that no previous 
congu'ess has ever brought togetliei so i epresentative 
a gariiernig of pliysici'ats, for, with very few excep¬ 
tions, the leaclmg aiitlioiities in all branches of the 
subject attended the meeting and gave short addresses 
on ' developments in their own fields Fourteen 
comitries were represented by about sixty guests 
who were invited to attend the congress; these 
included amongst their number eleven hlobellauieates 
The nieetmc: vnll surely be remembeied as a historical 
one. 

The programme was divided into five general 
sections, one for every day . 

(1) Eeseaiches into the structure of matter. 

(2) Electricity and its applications. 

(3) Electrical theory 

('4) Physical optics 

(5) Theories of the structure of matter and of 
radiation. 

On the sixth day, m the lecture-room of Volta at 
the University ot Pavia, a resume of the wmrk which, 
had been accomplished and of the problems discussed 
was presented by Prof. Lorentz representing the 
theoretical physicists and by Prof. Majorana re¬ 
presenting the "exxienmental physicists. 

The scientific meetings at Como were followed by 
a visit to Rome. The members of the Congress were 
received by the Italian Premier, Signor Mussohni, 
who expressed his appreciation of the work which 
had been accomplished. Senator -Marconi, who 
delivered an address in the Capitol on Volta’s hfe and 
work, expressed the feelmgs of all wdio attended the 
conference when he congratulated the president, Prof 
Majorana, and secretary of the Congress, Prof. 
Poiitremoh, on the way m which the meeting was 
organised and conducted. 

The following brief notes will indicate the trend of 
the discussions winch took place: 

Reseabches into the STitrcTURE OF Matter. 

The meeting was opened with a lecture by Sir 
Ernest Rutherford, on the structure of radioactive 
atoms and the origin of a-particles. Sir Ernest 
propose<i a new theory which, introducing neutral 
particles around the nucleus, gave an explanation of 
many experimental facts. A general discussion 
followed, conducted principally by Prof. Lorentz. 
Prof- J. Franck of Gottingen gave afteiwards a very 
interesting aceoimt of ''Band Sjjectra and Chemical 
Phenomena^ in which he put foiward a new optical 
metliod of determining the energy of dissociation of 
normal or excited molecules. 

Dr. F. W, Aston described ins latest results with 
Ms unproved mass spectrograph and the conception 
of the structure of nuclei to which they led. In Ins 
paper he referred to the theories of Sir Ernest 
Rutherford described above. Dr. Aston also an¬ 
nounced the diseoveiy of some new isotopes. Prof. 
Gerlacli spoke about magnetic susceptibilities of 
gases ; he developed the theory of the experiment of 
Stem and Gerlacli, and announced that experiments 
made on susceptibilities of gases show conclusively 
that no quantisation of dimction is present in dia¬ 
magnetic gases. Prof. Cabren described the magnetic 
properties of the palladnmi and platmiun groups and 
their significance in the theory of paramagnetism. 
Prof. Stem described a new method for studymg 
the electrical and magnetic deflexion of molecular rays, 
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and gave some account ot exjiciiments on the reflexion 
of hydiogen molecules at a lughlv polished plane 
surface Prot H. D. M. Bose pi'esenterl some in¬ 
vestigations on paramagnetism Prof W. L Biagg 
gave a highly axipieciated account of the ditti action 
of electromagnetic waves crystals, and Prof 
Smekal opened an mterestuig (liscussion on the 
stiucture ot actual crystals Pi'of Langmuir de¬ 
scribed some very recent observations on the electrical 
discharge m gases at low pressure, and directed 
attention to important questions m this field The 
Due de Bioglie spoke on the absoiptioii by matter 
ot Rontgen radiation, and Prof Compton dealt with 
the action of radiations upon electrons. 

Electricity and its Applications, 

Tlie discussion was opened with i*eport& by Prof. 
Kennelly on the normal attenuation m electrical nets, 
by Prof. K. W. Wagner on electiical filters and 
reiterative conductors, by Prof. Boucherot on the 
utilisation of the cold water of the bottom of the 
ocean. Prof. Janet spoke on the construction of 
electrical machines, and Prof. Cotton described the 
great magnet now in construction at the laboratory 
of Belle\me, France, which is designed to give strong 
and extended magnetic fields and will require 100 kv. 
for its excitation. Prof. Tolman described his experi¬ 
ments on electrical effects due to mechanical move¬ 
ments of matter. Prof. Majorana demonstrated 
with experiments his method of transmitting speech 
by ultra-violet light. Prof. Wood gave an extremely 
interestmg report on biological and physical effects 
jiroduced by ultrasonic vibrations obtained with 
piezoelectric oscillators. The oscillator works at 
500,000 periods and very curious eflects are oliserved 
In oil a very marked pressure of radiation is detected; 
a glass UTre acted on by these vibrations gives higli 
ealonfic effects, frogs and fishes are killed; the action 
of these ultrasonic vibrations were illustrated by 
means of slides, and many c|ue,stions were put to 
Prof Wood, whose work opens a very wide held for 
research. Finally, Prof. Brilloum gave an account 
of a problem of atmospheric electricity, and Prof. 
Alcobe presented a historical note on an electrical 
telegraph preceduig the discovery of the cell. 

Electrical Theory, 

Prof. Lorentz, who received a great ovation, opened 
the discussion with a paper on some difficulties 
eomiected with the problem of rotating electrons. 
Prof. Planck discussed the difference of potential m 
diluted solutions. Prof Corbino the theory of the 
voltaic cell recently proposed by lum, and Prof. 
Hall the Volta-effeet. Afterwards, Dr. Frenkel gave 
some very interestmg views on the electronic theory 
of metals, and Prof Gruneisen discussetl the more 
recent experiments on thermal and olect.iK'al con¬ 
ductivities of metals. The theory of the Volta- 
eflect and tnboelectricity was also disc asset i m the 
report of Prof. Perucca Prof. Ehrenhatt spoke on 
the physics of submicroscope matter, Prof. Lasareff 
on an electrical theory of vision. Prof. Amaduzzi 
on a peculiar example of photoelectricity. 

Physical Optics. 

Prof, j\Lihkan reported on cosmic rays : his com- 
mumcation was followed with deep interest and gave 
rise to discussion by Sir Ernest Rutherford, Prof. 
McLennan, and others. Prof. La Rosa reported 
afterwards on the ballistic theory of light; his 
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o'oservations were criticised m a followins^ lecture by 
Prof. Giorgi, who proposed also some new expeii- 
inents as crucial tests between the Ritz-, Einstein, 
and Eie&nel-Maxweil-Lorentz theories 

Prof. McLennan spoke on the spectrum of the 
amnra and oui* knowledge of the high atmosphere. 
Prof Richardson gave an account of his work on tlie 
molecular hydrogen spectrmn. Prof Pasehen dealt 
with some new methods of spectroscopic work. Prof. 
Duane with the character of the general X-radiation, 
Prof. Saha with the explanation of complex spectra 
as interpreted by midiilatory mechamcs Prof, 
Zeeman gave afterwards a very biilhant and complete 
report on the emission of radiation in a magnetic 
field, and illustrated his account with many veiy' 
interesting slides Prof. Amerio closed the meeting 
with a report on solar radiation. 

The Sthuctuhe of Matter and Radiation. 

Prof. Somiiieifeld dealt with the theory of metallic 
conduction and the Volta-effect interpreted by Fermi’s 
statistics. Prof. Levi-Civita proposed a new theorem 
on adiabatic invariants, Prof. Debye gave an account 
of the recent work done by himself and his school on 
dielectrics and the dipole theory, Prof, v Lane spoke 


on the influence of temperature on X-rays inter¬ 
ference, Prof Eddington on electrical cuntiitioii^ in 
stais. Plots Stianeo and Gianfraiicesclii on cjuaiitum 

theory 

Plot. Bohr gave a very clear and detailed report 
on the actual ^tate of quantum theories he illus¬ 
trated the points of agreement and of discordance 
between the difterent theories and between theory 
and experiment, and closed his important speech 
with some philosophical observations on the atomic 
world. A general discussion followed, conducted by 
Piofs Born, Kramers, Hei^^eiiberg, Fermi, and Pauli, 
in which the actual situation of this biancli of science 
was reviewed. 

The Congress left a very deep impression on all 
who were privileged to be present, .^inee it provided 
so complete a review ot the more recent develop¬ 
ments m all branches oi physical science. The 
dibcussions were presided over Prof Majorana 
(president), and by Sir Ernest Rutherford, Profs. 
Lorentz. Milhkaii, and Cotton (vice-presidents) At 
the conclusion, a resolution was passed proposing 
that the committee which organised this Congress 
should be made permanent and endeavour to arrange 
similar meetings in futuie years. 


Annual Visitation of the Rothamsted Experimental Station. 


the invitation of Lord Clinton, chairman of the 
Lawes Agricultural Trust, a number of visitors 
inspected the Rothamsted station and laboratories 
at Harpeiiden on Sexit 29. 

Lord Clinton, in welcoming the visitors, briefly out- 
Imed the purpose of the station, and its s^Decial 
opportunities m the x>resent world-wide agricultural 
depression The remedy of reduced production, he 
said, IS a cry of des^iair, and the soimder way of meet¬ 
ing the situation is to intensify the level of jirodiiction, 
at a relatively reduced cost. 

Sir Jolm Russell, director, retdewed in detail the 
recent activities of the station. Tiie new glass 
houses erected with the help of a generous donation 
from the International Education Board, Rockefeller 
Foundation, are m use for the study of plant diseases 
and the preliminary tests of new fertihsers and 
accessory materials. The periodical conferences held 
at the station are proving very successful; they are 
of two kinds: (a) practical, when some specific 

agricultural problem is discussed by farmers and the 
station staff, and (6) expert or technical, m which 
overseas and foreign workers participate, when the 
position of some fundamental mquiry, as for examjfle 
soil reaction, is discussed. These eonfereiiceto not only 
serve to dissermnate widely the latest developments, 
but are also of great help to the station in drauang up 
a well-balanced programme of work. 

The subject of crop production and improvement 
natuially bulks largely in the xDrogramme of the 
station." The improved method of seed inoculation 
for lucerne is enabling the crop to be grown outside 
the hitherto restricted south-east area of England, 
and the demand from farmers for cultures is still 
increasing Progress has also been made in the study 
and control of the elusive factor of quality in certam 
crops. Prominent among these are sugar-beet, 
potatoes, and malting barley, in which resiiectively 
the sugar content, the behaviour on cooking, and the 
character of the malt are as important as the actual 
jneld. x4t least tlmee-fourths of the maltmg barley 
used is home grown, but owuig to the influence of 
nitrogen content on the malting quality, farmers are 
,loth to use nitrogenous manures to increase the yield. 
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Co-oxierative experiments with the Institute of Brew¬ 
ing have shown, in general, that modeiate top 
dressing of nitrogenous fertilisers can be safely used, 
and the problem is now being pushed a stage finther, 
by biochemical stuilies ot the gram. 

Thanks to mathematical study of the statistical 
requirements of field plot experiments, it has been 
possible to use greatly improved systems of rejilicat- 
mg and randomising the xolots, with a concomitant 
merease m accuracy ot the data of yield. At the 
same time, by keejung the plots under close examma- 
tion diu-mg the growing season valuable jiliysiologicai 
and ecological information is being secured, both on 
the relation of soil and climatic factors to plant 
growth, and on the connexion between the life-history 
of the plant and its final yield. 

In the field, the comparative effects of alternative 
systems of cultivation are being directly mve*tigated 
on a variety of cro]3s Extended use is being made of 
the new d\mamometer m studying the production 
by implements of a good soil tilth, ami the field 
observations are being closely followed by laboratory 
studies of the physical and physico - chemical soil 
properties concerned. 

Progress has been made in jprodiicmg synthetic 
farmyard manure, and the process, developed origin¬ 
ally in the Rothamsted laboratories, is now in use 
all over the world. It has been foimd of great value 
m the Emjiire, particularly in regions where surplus 
straw, etc , has hitherto been waste!ally burnt. In 
connexion with the purification of the ef&uent 
from sugar-beet factories, the earlier Rothamsted 
work on sewage pm'ification m a filter bed is proving 
useful. 

The new glass houses have enabled the station 
to add the study of trox^ical and subtroiucal plant 
diseases to its activities. The general endeavour in 
this work 13 to aim at preventive rather than cmative 
measures, Nevertheless, the necessity for trust¬ 
worthy msecticides and fimgieides to deal with heavy 
intestations of disease or pests will remain almost 
I indefinitelv, and therefore quantitative investigations 
j on the relation of chemical composition to toxicity, 
1 especially of insecticides, are being continued. 
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Forthcoming Books of Science. 


Agriculture^ Forestry^ and Horticulture. 

Efheard ArdoUJ and €o~A British Garden Floia A 
Clas&ifitanon and Beseiiptioii ot the Genera of Plants^ 
Tiees. and Shrubs repieseiited m the Gardens ot Gieat 
Britain, witii Iveys 10 /their Identification, Lt -Col J. W 
Ivuk Einfbt Bt/o?, Ltd —The Bi&eases of Sugar- 
Beet, Dr. 0 Appel, translated and edited by Pv N" 
Dowlmg . Bleetro-Fariiimg, R B. ]\Iatthews A. cnid C. 
Blatl, ^Ltd —Plant Giowth and the Soil in relation to 
Foodbtutts, G X Pingrifi Chapma)t caul HalU Ltd. — 
3Ianureb and Maniiima, F F. Cone •/. B. Lippincutt 
Compath/ —Elements ot Lirestfiek Judging, W W Smith , 
Annual Husbandry Enterpiises a Textbook on the Basis 
of Enterprises, W. C. Cottey, W H Smith, H. Xisonger, 
L. Wermelskirehen H. P. Davis, S Dickinson, K C Davis. 
Macmillan and Co , Ltd —Text-Book ot Tropical Agricul¬ 
ture, Sir H. A A Xicholls, second edition, revised bv 
J H Holland OlirerandBoijd. —The Potato Its History, 
Varieties, Culture, and Diseases, T. P. dXcIntosh, Oajo^d \ 
Vmrca^ifit —Gram, S J Duly. Sir Isaac Pitman 

and Son^\ Ltd. —Seed Testmg, J. S. Remington. 

Anthropology and Archseology 

D. Appleton and Co —Primitive Man as Philosopher, P. 
Radin. Edumd Arnold and Co —Hellenistic Civilisa¬ 
tion, W. W. Tam. Ernest Benu. Ltd —Babylonian Art, 
S. Haicourt Smith; Scythian Art, Prof. G. Borovka. 
Blackie and Son, Lid. —Ancient Civilizations from the 
Earliest Times to the Birth of Christ, D A. Mackenzie 
Cambridge Umversitg Press. —Papers on the Ethnology 
and Arehfeology of the ^talay Peninsula, I. H X. 
Evans, The Antiquity of I^Ian m East AngUa, J. Reid 
Moir. Chatio and Windus. —Early History of Assyria, 
S. Snutli. Constable and Co , Ltd —The Land and Monu¬ 
ments of the Hittites, Prot J Ooistang. A. A. Knopf. — 
Animal Stones the Indian told, Elizabeth Bishop Johnson; 
An IntrodiK Tioii to Sociology, Pi of. IV. D ITallis. Long¬ 
mans and Co, Ltd. —Indian Culture through the Ages, 
Vol I , Education and the Propagation of Culture, 
Prof, S. V. Venkaleswaivm. Macmillan and Co., Lid — 
The Pidaee of Mmos • a Comparative Account of the 
Successive Stages of the Early Cretan Civilization as 
illustrated bv the JJiscovenes at Ivnossos, Su* Arthur Evans, 
Vol. II, 2 Parts ; The Circle and the Cioss, A H. Allcroft, 
in 2 vols , Vol, I. : The Circle ; Man, God, and Immortality, 
Thoughts on Human Pi ogress culled from the vrritmgs of 
Sir James Frazer, The Arunta * a Study of a Stone Age 
People, Sir Baidwui Spencer and the late F. J, Gillen, 2 
vols. . The Kiwai Papuans of British Xew Guinea • a 
X'ature-foom Instance of Routeseaii's Ideal Community, 
Dr. G Landtman, with an Introduction bv Dr. A. C 
Haddon; The Life of a South Afiican Tribe, H. A. Junod, 

2 vols., second edition. Meihnen and Co., Ltd. —A History 
of Ethiopia. Sir E. A. IValhs Budge: A History of Egypt 
under the Ptolemaic Djmasty, Dr. E. Be\mn; The Cmliza- 
tioii of Greece m the Bronze Age ; The Riiind Lectures on 
Archieology fl02S), Dr. H. R. Hall; The Archaeology of 
Ireland, Prof. R. A. S. ^lacahster; The Racial Elements of 
European History, Dr. H. F. K. Gimtlier, translated by 

G. C, Wheeler, Roman Coins: From the Earliest Tunes to 
the Fall of the Western Empire, Harold Mattmgiy. 
John Mu trap. —A Short History of Civilization, Prof" L. 
Tiiomclike; The Age of the Gods: a Study m the 
Origins of Culture in Prehistoric Europe and the Ancient 
East, C. Dawson; The Art of the Cave Dweller* a 
Study of the Earliest Artistic Activities of Man, Prof. 

G. Baldwin Brown Oxford Universiip Press. —Essays m j 
GBgean Arch»ologj’: Papera presented to Sir Arthur 1 
Evans: The Corridors of Time, H. Peake and Prof j 

H. J. Fieure, III.: Peasants and Potters; IV : Priests ' 
and Kings; Topographical Bibliography of Ancient 1 
Egyptian Hieroglyphic Texts, Reliefs, and Pamtings, I.: i 
The Theban XeeropoHs, Beit ha Porter and Rosalmd L. B. 
Mo®, The Iron Age m Italy, Dr, D. RandaU-MacIver; | 
Btmseans, Dr. D. Eamiall-MacTver. Kegan Paul and Co., 
Ltd. —^The Xile and Egjqitian Civilization, Prof. A. Moret; I 
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Racial Synthesis in Hindu Culture, S V. Viswaiiatha. 
Charles SuibneCs Sons —The Origin and Growth of 
Human Culture, Prof R. B Dixon Seeley, Servioe and 
Co., Ltd —The Giamoui of Near East Excavation, J, 
Baikie Sheldon Pi ess .—The Stone Age, Dr. £ O Jones. 
Watt^ and Co —Darwin’s Theory of Man’s Descent as it 
stands To-day, Sir Arthui Keith; with a Supplementary 
Paper entitled Furtlier Evidence and some Unsolved 
Problems, and Essays on Darwin’s Home, Why I am a 
Darwinist, and Capital as a Factoi m Evolution (Forum 
Series) 

Biology. 

Geoige Allen and XJniDin, Ltd —What Botany leally 
Means, Pi of J Small; The Physiological Basis of Dioiight- 
I Resistance in Plants, N. A. Maximow, translation edited 
by Prof R H. Yapp , Birds and Beasts of the Roman 
Zoo, Dr. T Knottnerus-Moyer, translated by B MialL 
Edward, Arnold and Co —Among our Bamslied Birds, 
B. Beetham. John Bale, Sons and Danielsson, Ltd —Lite 
and Evolution, Dr. W. Tibbies, Beautitul Flowers of 
Kashmir, Dr. E. Blatter, m 2 vols , Voi. I G Bell and 
Sons, Ltd. —Living Macliinery, Prof. A V Hill. A and C, 
Black, Ltd —Natural History : Animals, G. Jennison ; 
Birds of Britam and then* Eggs, L. Bonhote, new edition ; 
Flowers m the Home, M, Watt; Black’s Veterinary 
Dictionary, edited by W. C. I^Iiller, Peeps at the Zoo 
Aquarium, A. E. Hodge. Cambridge Umversity Press —■ 
The Comparative Physiology of Internal Secietion, Prof, 
L. T. Hogbeii, Ciliary Movement, J. Gray. IF. and P. 
Chambers, Ltd. —The Children’s Book of Wiicl-Flnwers and 
the Story of then* Names, G. H, Browning. Constable and Co., 
Lid. —Realities of Bird Life, E. Selous, with an Introduction 
by Prof. J. S. Huxley. Gerald Duckworth and Co., Ltd. 
—Animal Mysteries, E. G. Boulenger. G. Gnffin and Co , 
Ltd. — The Polynuclear Count: Tlie Xucieus of the 
Xeutroptid Polymorphonudear Leucocyte m Health and 
Disease, with some Observations on the Macropolycyto, 
Dr W E. Cooke and Dr. E. Ponder, with Intioductiou 
I by Di J. Hay. Gurney and Jackson. —Manual of Ihutish 
! Birds, H. Sauiidcr.s, new edition, levised and enlarged 
! by Dr. W. Eagle Clarke , Popular tlandbuok of Indian 
j Birds, H. IVliLstler Modeler and Stoughton, Ltd, —Tlie 
j Charm of Birds, Visi'ount Grey oi Fallodon , Wtles of 
Swordfish and Tuna, Z. Grey, The Sfioilius (^‘Les 
' Ravageur^”), J H Fabre, translated by J. E Alichdl. 
j Methuen and Co , Ltd. —The Baby Bud and its Problems, 

. W. Bickerton. John Jlioray —Intioductory Scionco foi* 
Botany Students, E. E. Mans, Oltrer and Boyd.—The 
; Species Problem, G. C. Robson ; Organic Inhenianco m 
j Man, Dr. F. A. E. Crew; Topogiaphieal Anatomy of the 
t Dog, Dr. 0. C Bradley, new edition. Oxfo'id Unwerstty 
) Prcss.—Ammol Biology, Prot. J. S. Huxley and J. B. S. 

' Haldane; The Flora ot Oxfordshire, Dr. G. 0. Druce, now 
I edition, Experimental Embryology, Pi of. T. H Morgan; 

I Elementary Conditions of Human Variability, Prof, R. 

( Dodge. Kegan Paul and Co., Ltd .—The Guests of Bntisli 
I ^Ants : their Habits and Life-Histoi los, J. K Domsthorpo. 
Charles Scribner's Sons .—Heredity and Human Affaus, 
Prof. E, M East H. E, and G. Witherby .—A Big (Lime 
Pocket-Book for Kenya Colony, Capt. L. M. Dundas ; 
The Birds of the Malay Peninsula, H C. Robinson, Vol. 

1. ‘ The Commoner Birds , The Latin Xames ot (Fimmon 
Plants, Dr. F. D. Drewitt. 

Chemistry. 

BailUere, Tindall and Cov. —Muter’s Short Manual of 
Analytical Chemistry, Qualitative and Quantitative, In- 
orgamc and Organic, new edition, edited by J Thomas ; 
Manual of Chemistry, Drs. W. Simon and D. Base, new 
edition, revised by Prof J. C. Krantz. Ernest Beim, Ltd. 
—The Dictionary of Organic Substances. Cambridge 
Umversity Press —^Th© Biological Chemistry and Physics 
of Sea Water, H. W. Harvey. Chapman and Hall, Lid. 
—The Problem of Fermentations, M. Schoen; The 
Facts and the Hypotheses, translated by H. LL Hind. 
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C. Griffin and Co, Ltd, —Foods: Their Composition and 
Analysis, A. W. and M. W Bl 3 rth, seventh edition 
revised and partly re-written by Dr H. E Cox C/osby 
Loclwood and Son —A Treatise on Chemical Engmeeimg, 
Dr Geoffrey Martm Longmans and Co., Ltd. —Higher 
Coal-Tar Hydrocarbons, Dr. A. E Everest; Prmciples of 
Orgamc Chemistrj^, Prof- D E Worrall. Methuen and 
Co., Ltd —^An Introduction to Chemistry, J. Moms; 
Test Exammations in Chemistry, F. M Oidliam Oliver 
and Boyd. — Geises and Liquids, Dr. J. D Haldane. 
Oxford Umversity Press. —Valency and the Periodic Law, 
Dr. X. Y. Sidgwick. Kegan Paul and Co, Ltd. — The 
Future of Chemistry, T. W. Jones ; Handbook of Photo¬ 
micrography, H. LI. Hmd and W. B. Randles, new edition. 

Engineering. 

Ernest Benn, Ltd. —^\"ertical Shaft Sinking. E O. Forster 
Brown, The Design and Construction of Docks, Wharves, 
and Piers, F M. Du Plat Taylor ; Evaporatmg, Condens- 
mg, and Cooling Apparatus, E, Hausbrand, new edition, 
Blackie and Son, Ltd. —Applied Heat, adapted from Der 
Warmemgemeur, by J. Oelschlager, imder the editorship 
of Dr. H. Moss. Chapman and Hall, Ltd. —Prmciples of 
Electric Power Transmission, H Waddieor , Text-Book of 
Forest Engmeermg and Extraction, J. F. Stewart, Modern 
Foundry Operation, W. Rawlinson ; Telephone and Power 
Transmission, W. J. John and R Bradfield, Measurement 
of Air Flow, E. Ower; American Ship Types, A C. Hardy, 
Essentials of Transformer Practice. Theory, Design, and 
Operation, E G. Reed, new edition ; Exhaust Steam En¬ 
gmeermg, C. S. Darlmg; Illustrated Dictionary of Maelune 
Tools and Engmeermg Production (Worterbuch der 
modernen Maschmenwerkstatt), H O. Herzog, m 2 vols., 
Vol. I., English - German; Vol. II., German - English; 
Electric Rectifiers and Valves, Prof. A Gimtherschulze, 
translated hj jST. A. de Brujme. Constable and Co , Ltd. 
—Diesel Engme Design, H. F. P. Purday, new edition; 
Designs of Small Oil-engmed Vessels, W. Pollock , The 
Interaction of Pure Scientific Research and Electrical 
Engmeermg Practice, Dr, J A Fleming, The Propaga¬ 
tion of Electric Currents m Telephone and Telegraph 
Conductors, Dr. J. A Fleming, new edition. C. Griffin and 
Co., Ltd —Studies m Naval Arclutecture (Strength— 
RoUmg), Dr. A. M Robb . Samtary Engmeermg, F. 
Wood, new edition; Harbour Engmeermg, Dr. Brysson 
Cunningham, new edition, revised, re-set. Crosby Lock- 
wood and. Son. —^Automobile and Radio Batteries, H. H. 
IT. Cross, new edition ; River Engmeermg: Prmciples 
and Practice, F. J. Taylor; Theory and Practice of 
Railway Signallmg, S. T. Dutton ; Marme Engineermg F. 
m Theory and Practice, Eng.-Comdr. S. G. \Vheeler, m 
2 vols., Vol. II.; Motor Car Construction, R. W. A. 
Brewer; Water Supply of Towns and the Construction 
of Waterworks. W. K. Burton, fourth edition, revised 
and enlarged by J. E. Dumbleton; Science of FHght 
and its Practical Application, P H. Sumner, in 2 
vols, Vol. n. Longmans and Co., Ltd. — Wireless 
Principles and Practice, Dr. L. S- Palmer. Macmillan 
and Go., Ltd. —^Text-Book on Telegraphy, A. E. Stone and 
A. Fraser. Oliver and Boyd. —^IVIaterials and Design in Turbo- 
Generator Plant, O. Lasche, third enlarged and re-written 
edition by W. Elieser, translated by Prof. A, L. MeUanby 
and W R. Cooper. Oxford University Press. —James 
Watt and the Steam Engme : the Memorial Volume 
prepared for the Committee of the Watt Centenary Com¬ 
memoration at Birmingham, 1919, H- W. Dickmson and 
R. Jenkins; Constructional Steelwork simply explamed. 
Dr. O. Faber, Sir Isaac Pitman and Sons, Ltd. —The 
Cable and Wireless Communications of the World, F. J. 
Brown ; Mmmg Machmery, T. Bryson, 

Geography and Travel. 

Edward Arnold and Co. —^Through Tibet to Everest, 
Capt. J, B. L. Noel. A. and C. Black, Xfef.—-Individual 
Geographies British Isles, North America, R. Fmch; 
TJnlmown Italy, Piedmont and the Piedmontese, E. A. 
Reynolds-Ball. Constable and Co., Ltd. —^Through Jade 
Gate and Central Asia, Mildred Cable and Eva F. French, 
Gerald Duckworth and Go.. Ltd. —In the Country of the 
Blue Nile, 0. G. Roy, with an Introduction by Lord 


Edw^ard Gleichen. A A Knopf .—Santandei • an Un¬ 
known Corner of Spam, Prof. E Allison Peers University 
of London Press, Ltd —The United States of America ‘ 
Studies m Physical, Regional, Industrial, and Human 
Geography, Prof A. P Brigham H. F. and G. Withe? by. 
—^The Land of To-morrow ; a Mule-back Trek through 
the Swamps and Forests of Eastern Bolivia, H. M Grey. 

Geology, Mineralogy, and Mining 

D. Appleton and Co. —The Earth and its Rhythms, 
Dr. G. Schuchert. Eduard Arnold and Co —Coal in Great 
Britam, Dr W. Gibson, new edition Methuen and Go., 
Ltd. —The Elements of Economic Geologj^, Prof. J. W. 
Gregory’. Sir Isaac Pitman and Sons, Ltd —Tin Mming, 
C. G Moor. 

Mathematical and Physical Sciences. 

G Bell and Sons. Ltd. —The Acoustics of Bmldmgs, Dr. 
A H- Davis and Dr G. W. C Kaye Ernest Benn, 
Ltd —The Stars * an Introduction to Astronomy, Prof. 
G. Forbes; The Structure of Mattel, Dr W. A. taspari. 
Cambridge University Press. — Collected Papers of S. 
Ramanujan, edited by Prof. G. H. Hardy and B M. 
Wilson, with an obituary by Prof. G. H. Hardy , In¬ 
variants of Quadratic Differential Forms, Prof 0. 
Veblen, .The Sjunmetrical Optical System, G. C. 
Steward , Operational Methods m Mathematical Physics, 
Dr. H. Jeffreys (Cambridge Tracts in Mathematics and 
Mathematical Physics); Elementary Diffeiential Calculus, 
G. L. Parsons Chapman and Hall, Ltd —Fundamentals 
of Astronomy, Drs. S. A. Mitchell and C. G. Abbot. 
C. Griffin and Co , Ltd. —The Constellations and their 
History, Rev Charles "Whyte. Macmillan and Co., 
Ltd. — Lectures on Theoretical Physics, Prof. W. A 
Lorentz, translated by Dr. L. Silberstem and A. P, H. 
Trivelb, Vol. II Methuen and Co., Ltd —The Pioneers 
of Wireless, E. Hawks, The Great Physicists, Dr. I. B 
Hart; Spherical Haimonics: An Elementary Treatise 
on Harmomc Functions, with Applications, Prof. T. M. 
MacRobert. Kegan Paul and Co., Ltd. —The Future 
of Physics, L. L. Wliyte. Umversity of London Press, Ltd. 
—Relativity and Religion, Rev. Dr. H. D. Anthony- 

Medical Science. 

BailUere, Tindall and Cox. —^Pulmonary Tuberculosis : 
its Etiology and Treatment, Dr. D. 0. Muthu, new edition ; 
Basal Metabolism m Health and Disease, Dr. E F. Du 
Bois, new edition : Handbook of Diseases of the Ear, R. 
Lake and E. A. Peters, new edition ; Stedman's Practical 
Medical Dictionary, new edition ; Aids to Diagnosis and 
Treatment of Diseases of Children, Drs. J. McCaw and F. 
Allen ; Aids to Pathology, Dr. H. Campbell, new edition. 
J ohnBale, Sons and Danielsson, Ltd —Ante-Natal and Post- 
Natal Child Hygiene, Dr. W. M. Feldman ; A Manual of 
Homose-Therapeutics, Drs. E. A. Neatby and T. G. Ston- 
ham, Health Visiting, C. PhyUis Armitage, Ethyl Clilonde * 
Its Scope and Methods of Administration as a General 
Anaesthetic, C. T. W, Hirsch; Outlines of Scientific 
Anatomy, Prof. W, Lubosch, translated by Dr. H. H. 
WooUard. Constable and Co., Ltd. —The Endocrines m 
General Medicme, Dr. W Langdon Brown; Modem 
Methods in the Diagnosis and Treatment of Glyco¬ 
suria and Diabetes, Dr. H. Maclean, new edition. 
E. and S. Livingstone. —^A Handbook of the Nervous 
System, Dr. D. E. Core; a Text-hook of Mental Diseases, 
Dr. H. J. Norman ; A Handbook of Diseases of the Nose, 
Throat, and Ear, Dr. W. S. Syme, new edition; Outlines 
of Dental Science (new volumes). Macmillan and Co., 
Ltd. —^The Infancy of Medicine : an Enqmry into the 
Influence of Folk Lore upon the Evolution of Scientific 
Medicine, Dr. D. Mackenzie. Methuen and Co., Ltd. — 
International Hygiene, Dr. C. W. Hutt. Oliver and Boyd. — 
The Common Diseases of the Skm, Dr. R. C. Low. 
Kegan Paul and Co., Ltd. —Problems in Psychopathology, 
Dr. T. W. MitcbeU ; The Neurotic Personality, Dr. R. G. 
Gordon ; Rheumatic Diseases, Dr. M. B. Ray; Dermato¬ 
logical Neuroses, Dr. W. J. O’Donovan; Diagnosis and 
Spiritual Healmg, Dr. F. G, Crookshank; Me&cine, and 
the Man, Dr, M, Culpin. 
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Meteorology 

ComtnhU and Co., Electucal Conductivity of the 

Atmosphere and its Causes, Dr. 1. F Hess, translated by 
L. W. Codd. 

Miscellany. | 

Cfiapmati arid Hall, Ltd —History of Science Teaching i 
in England, Dorothy M Turner; Bells : Their History, 
Uses, and Lore, J. B Xicliols ; Horology : The Science 
of Time Measurement and the Construction of Clocks, 
Watches, and Chronometers, J. E. Haswell, Aerial Photo¬ 
graphy, C. Wmeliester and F. L Wilis. Chatto and 
Wiudus —Possible Worlds, J. B S. Haldane A A. 
Enopf .—Life and the Student Boadside Notes on Human 
Nature, Scuaety, and Letters, Prof. C H. Cooley , Classics 
of Modern Science, Prof. W S. Knickerbocker. Longmans 
and Co , Ltd —The Beginnmgs of Organised Air Power, 
J. M. Spaight. Maomllan and Go , Ltd.—A Study m 
Public Finance, Prof. A C. Pigou, Adventure The 
Faith of Science and the Science of Faith, Dr A. S. Bussell, 
and others, edited by Canon B. H. Streeter , Is there 
C^od ’ or Theistie Monism an Answer reached by deter¬ 
mining the Belation of Mmd to Body, J. Evans. Methuen 
and Co., Lid —Science of To-day, Prof J A. Thomson 
Charles Scribneds Sons —^The New Reformation, Prof. M. 
Pupin; Creative Education in School, College, University, 
and Museum, Prof H. F. Osborn. University of London 
Press, Ltd .'—University College, London, 1826-1926, H. H. 
Bellot. 

Philosophy and Psychology. 

George Allen and Unwin, Ltd .—^The Correspondence of 
Spinoza, edited, with Introduction and Commentary, by 
Prof A. Wolf ; Philosophy, B. Russell. D. Appleton and 
Co. — The Psychologt^ of Personality, P. F. Valentine. 
Ernest Benn, Ltd. —P%cho-analysis, Dr. E. Jones. Cam¬ 
bridge XJmrersiiyPiess .—Psychology and the Soldier, F. C. 
Bartlett; The Nature of Existence, the late Dr. J. McT. E. 
McTaggart, YoL 11. Constable and Co . Ltd .—^The Realm 
of Essence, G. Santayana, J. B LippincoU Company .— 
That Mind of Yours: a Psychological Study, Dr. D. B. Leary. 
Macmillan and Co., Ltd .—Buddhism and its Place m the 
Mental Life of Mankmd, Dr. P. Dahlke , Asoka. Prof. R. 
Mookerji. John Murray .—Life m the Stars, Sir Francis 
Younghusband, The Rehgion of Tibet. a Study of Lamaism, 
J. E Ellam (Wisdom of the East Series). Oxford Uni¬ 
versity Press. — Crimmal Intelligence, C. Murchison ; 
The Works of Aristotle, translated mto English under 
the editorship of W. D. Ross; Topica and de Sophisticis 
Eterehis, by W. A, Piekard-Cambridge ; Ethical Studies, 
tlie late F. H. Bradley; Practical Apphcation of 
Sociology, H- N. Shenton ; The Seientic Habit of 
Thought, F, Barry; Speaking with Tongues Historically 
and Psychologically Considered, G, B. Cutten. Kegan 
Panl and Co., Ltd. — Religious Conversion : a Bio- 
psytdiologieal Study, Prof, de Sanctis , The Growth of 
Understanding, C. A. Claremont, University of London 
Press, Lid .—^The Next Step in National Education; Uni¬ 
versities in rhe United States, Dr. E, Deller; The Sub- 
nopinal SchooLCliild, Dr. C. Burt, Vol. II, The Backward 
and Defective Child ; Vol. III. The Unstable and Neurotic 
Child. 

Technology^ 

Ernest Benn, Ztd.—^An Encyclopedia of Textiles, Prof, 
Fleming ; An Encyclopaedia of Ironwork. Chapman and 
Mali, Ltd .—^The Manufacture of Artificial Silk, with special 
reference to the Viscose Process, E. Wheeler. O. Griffin 
and Co., Ltd .—The Bleaching and Finishing of Cotton, 
S. R. Trotman and E. L, Thorpe, new edition, Crosby 
LocMvood and Son. — Modem Furniture Veneermg, E. 
W. Hobbs; Preparation of Precious and other Metai 
Wmk for Enamelling, H. de Koningh ; Gasfitting and 
Appliances, F. W. Briggs and J. H. Henwood, new edition. 
Macmillttn mid Co., Ltd .—Elements of Quahty m Cotton, 
Dr. W. L. Balls. Oxford Universiiy Presa—Elementary 
Building Science, A, Everett; Principles of Mechanism, 
F. Dysctti. 8w Isaac Pitman and Sons, Ltd .—Introduction 
to TfextilfW, A. 3E. Lewis, 
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University and Educational Intelligence. 

The Sir John Cass Teclinieal Institute of Aldgate, 
London, offers m its prospectus for 1927-28 a u ide range 
of choice of subjects. Among the more specialised 
courses are those in gas maniitactnre and analysis, 
brewing and malting, and petroleum technology. There 
is an important department of metallurgy m which 
students are prepared for the University of London 
degree of B.Sc. (Engineering) in metallurgy. There are 
also a department of arts and crafts (including silver- 
smithing, jewelry, and engraving), trade classes, and a 
nautical school The new session will be opened on Oct. 
10, when Sir Wilham Beveridge will give an address. 

The International Institute of Intellectual Co-opera- 
tion issues quarterly a Bulletin of Scientific JRelations. 
The issue of August last contains notices of recent 
and forthcoming international congresses, newly 
constituted scientific organisations, activities of the 
scientific relations branch ot the Institute, and 
several special articles and reviews. A description is 
given of the new “ Fondation Edmond de Bothsehiid,” 
the object of which is to establish at Pans an institute 
of biology for the investigation of the physico¬ 
chemical basis of life For this purpose a sum of 
thirty noillion francs has been placed at the disposal 
of a council of twenty-four, comprising delegates 
nominated by learned societies and members co-opted 
by the already existent Rothschild foundation for 
physics and chemistry. The founder holds that of 
late years the study of micro-organisms has tended 
to distract the attention of biologists from pursuing 
the lines of research zn physico-chemical reactions 
associated with the name of Claude Bernard. The 
new institute will afford facilities for the resumption 
of research on those lines. 

The place of university extension work in State 
universities m the United States is thus defined m 
the 1927 **Catalogue” of the University of Colorado * 
the Umversity’s first duty is to teach the studf»nts 
upon its campus, the second to foster and (kn^elop 
the spirit of research on the part ot the nu^mliors of 
its faculties, the tlurd to render to the State at largo 
such public service as may he vitiiin its power. This 
tlurd function is exercised through the extension 
divusion winch is the official representative of the 
university to its constituents, the whole citizenship 
of the State, Tlie work of the Colorado Ihiiversity 
extension division is orgamsed in two departments, 
those of instruction and of public service The former 
has bureaux of correspondence instruction, of class 
instruction and of visual instruction (chiefly for 
schools and churches), home-reading courses, and 
lecture courses. The ‘ class instruction ’ is for 
teachers, club members, business men, industrial 
workers, and any otlier group having a common 
interest. It is comparable with the uni\T^rsit.y tutorial 
classes of England. The department of jiubhc service 
has bureaux of business and government research, 
community orgamsation, library extension, ami 
research and extension m journalism, and it concliicl.s 
Ingh school visitations and helps to operate a high 
school debating league. The business research 
activities include the making of industrial surveys 
and retail cost surveys, and the conduct of research 
on various problems connected with public utilities. 
‘ Commumty oi^gamsation ’ stands for services in 
connexion %>iath such matters as public health, child 
welfare, recreation, and juvenile delinquency. The Uni - 
versity Library serves as a reference library for the people 
of the entire State The journalism bureau is opeiated 
jointly by the Extension Division and the editorial 
association of the newspapers of Colorado and serves 
as a common clearing house of information for thorn. 
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Calendar of Discovery and Invention. 

October 9 , 1 S 37 .—Ender tins date, Caroline Fox 
records a conversation with Davies Gilbert, who 
gave ns interesting aecoimts of his interviews with 
€4eorge lY , 'William TV . and the Queen ; the two 
former he visited in right of his Royal Society's 
Presidentship to get their signatures. To George IV. 
he went and requested that he would confiim the 
patent as his royal piedecessors had <lone, and 
}iointed out to him several of their signatures 
‘ Would you show me Evelyn's,' said the King I 
have lately been reading his memoirs wuth great 
interest.’ Davies Gilbert tound and showed it, 
when the King remarked, ‘ He was the founder ot the 
Royal Society ' Gilbert said it was His Majesty 
Charles II who gave the first charter. ‘ Very true,’ 
replied the King, " but that was only ex officio, any 
man who had happened to be 111 his situation would 
have done that ; but Evehm was the real foimder, 
you may depend upon it ’ ” 

October 9 , 1856 —A few days before the first 
Atlantic Telegraph Company was registered, Bright 
and Vliitehouse, at the offices of the Magnetic 
Company m Old Broad Street, London, on Oct 9, 
1856, showed Morse that signals could be sent at the 
rate of 272 per minute through 2000 miles of the 
Company's wire between London and ^Manchester. 

October 10 , 1846 —^Within seventeen days ot the 
discovery of Keptune by Galle, the Liverpool brewer 
Lassell, on Oct 10 , 1846, with the aid of a fine two- 
foot reflector, discovered its single satellite. The 
study of this satellite has enabled the mass of Keptune 
to be calculated with great exactness 

October ii, 1867 .—The modern t^qiewriter had its 
birlh in Milwaukee It was the result of the joint 
labours ot Sholes, a collector of customs, editor and 
printer , Soule, a farmer and printer , and Glidden, 
a farmer and mventor. Their machine was patented 
on Oct. 11 , 1867, and after many improvements its 
manufacture was taken up by the Remington firm 
of gim-makers. 

October 12 , 1788 . — One of the earliest recorded 
steamboat trials was made in America on Oct. 12, 
1788, when one of Fitch’s boats fitted with an engine 
having a cylinder 12 in. in diameter earned tliiidy 
passengers from Philadelphia to Brndington, a distance 
of about 20 miles, in 3 hours 10 minutes. Ten of the 
passengers afterwards signed a certificate declaring- 
“ We, whose names are hereunto subscribed, do certify 
that we have been in John Fitch’s steamboat of 60 ft. 
in length in the river Delaware, when the said boat 
was propelled through the water with a considerable 
degree of velocity regularly and without any manual 
labour, by the force of steam, and we are clearly of 
opmioii that the rivers of America may be navigated 
by the means of steamboats, and that the present boat 
would be very useful on the western waters.” 

October 13 , 1877 .—The first experiment in street 
hghting by electricity in France was made on Oct. 
13, 1877, when the Place de F Opera m Pans was 
lighted by a series of ' Jabloehkoff candles.’ Jabloch- 
koff was a Russian electrician who died m poverty 
in 1894. 

October 14 , 1788 —Patrick Miller’s steamboat ex¬ 
periments in Scotland were contempoiary with those 
of Riinisey and Pitch ni xA.nierica : and it was on 
Oct. 14, 1788, that a trial was made, on Dalswiiiton 
Loch, with one of Miller’s double-hulled boats fitted 
with a steam engine by Symington, The enterprise 
being abandoned, the engine was removed to Miller’s 
library and sixty-five years later was saved from the 
scrap heap by Bennet Woodcroft. It is no-w in the 
Science Museim, South Kensington. E. C. S. 
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QLEKExr Microscopical Club, at 7 30 —Dr W B Brieiley The 
Micro-tloia of the Soil 

British Instiidieof Phii osophical Studies (at Royal Society of Aits), 
at 8 35 —Dr J Rickman and Dr H. G Baynes The Standpoint- of 
Freud and Jung 
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Society fop the Study of 1nebrilt\ (at Medical Society of London), at j 
4 —Prof W E Dixon The Tobacco Habit (Noiman Ken Meiuonal 
Lecture) 

Institute of Metals (Swansea Local Section) (at Thomas’ Cafe, High ^ 
Street, Swansea), at 7 —Capt L Ta\einer Chairman’s Address i 

Folk-Lore Society (at Wellcome Historical Medical Mnseiini), at 8 
Oil and Colour Chemibis’ A&sociatiois (at Royal Society ot Arts), at 
S—Dr C Beavis, Dr L C Maitin, Di S G Baikei, Mis F B 
LoMbond, J Guild, B S Horsfall, and others Discussion on. Colour 
StandardLsation and Testing in the Paint and Colour Industry 
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tion, Structure, arid Plasticity of Crude Rubber. 
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Royal Photographic Society of Grfat Britain (Colour Group), at 7. 
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Instiiuie of Metals (London Local Section) (at Society of Motor Manu¬ 
facturers and Tradeis, Ltd., 83 Pall Mall, SW.l), at 7 30 —A H. 
Mundey Works’ Economics (Chairman’s Addre'^s) 

Institution of the Rubber Industry (Birmingham and Distiict 
Section) (at Grand Hotel, Birmingham) —A E Ilemsworth Selling 
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Royal College of Surgeons of England, at 5 —Sir Aithur Keith 
Results of Recent Researches into the Reproduction and Giowth of 
Bone 

Junior Institution of Engineers, at 7 30.—P A Simiison. Problems 
created by the Rapid Development of the Motor Car Industry. 

Institute of Metals (Sheffield Local Section) (in Non-Ferrous Section 
of the Applied Science Dept, The University, Sheffield), at 7.30 — 

J H G. Monypenny Science and Industry (Chairman's Address) 
Society of Chemical Industry (Chemical Engineering Group) (at 
Chemical Society), at S — J. A. Reavell A Recent Dev elopment of 
Spray Drying ^ 

SATURDAY, October 15 
Physiological Society (at Guy’s Hospital), at 3 30 


Diary of Societies. 

FRIDAY, October 7. 

Royal Astronomical Society (Geophysical Discussion), at 5.—Dis- 
cuss’on on The Meeting of the International Union of Geodesy and 
Geopfiyhics atr Prague, 1927, September 3-10. Chairman Sir Gerald 
Lenox Conyiigham. Speakers Sir Henry Lyons, Prof. Turner, Prof 
Cbaxunan, Prof. Proadman, Dr. Crichton Mitchell, Mr. Lempfert, Mr. 
Matthews, and others. 

SATURDAY, October 8. 

Biochemical Society (hi Biochemical Laboratory, Cambridge), at 3,— 
Dr. S B Schrjverand K. V. Thmrann The Scission of Gelatin into 
Constituent Protems.—G. S. Haynes and C. G. L. Wolf The Inter¬ 
ferometer Method for the Diagnosis of Pregnancy and Malignant 
Growths.—L Smedley MacLean . The Isolation ot a Second Sterol from 
Ymst Fat.—T S. Hele . On the Origin of Ethereal Sulphates —J. R 
Marrack and L. P Hew’itt The Osmotic Piessureof Iso electnc Egg 
Albumin —L, F. Hewitt: Adsorption of Phtlialein Dyes by Proteins. 
—M. Stejjhenson. On a Cell-tree Dehydrogenase Obtained from 
Bacteria. 

Hull Association of Engineers (at Technical College, Hull), at 715.— 
J, Shepherd : Tfiree Years’ Engiiieenng in Mesoijotamia 

MONDAY, October 10. 

Royal Society of Medicine ("War Section), at 6 —Surg. Vice-Admiral 
A. Gaskell: Professional Opportunities of the Service Medical Officer 

(Preudential Address) 

British Rstcholocical Society (Education Section) (at London Day 
Truinmg College), at 6.—Miss E, G Hume' Disability in Reading. 
iNSTrauriON OF AUTOMOBILE ENGINEERS (Bnstol Centre) (at Meichant 
Venturers* Technical College), at 6 45.—Major B, G. Beaumont: The 
Influence of the Automobile User upon the Automobile Engineer 
(Presidential Address). 

Institute of Mbtaie (Scottish Local Section) (at Institution of 
Engineers and Shipbuilders in Scotland, 39 Blmbank Orescent, 
Glasgow), at 7 30 —S. E. Flack : Chairman’s Address- 
Insktute of Brewing (London Section) (at Engineers’ Club, Coventry 
Sircet, W 1).—Discussion on Season's (1926) Malts. 

Medical ^ciety of London.—H. W. Carson: Surgery in the Early 
Dajs of the Medical Society of London (Presidential Address) 

TUESDAY, October 11, 

Royal Society of Medicink (Therapeutics Section), at 5 —Dr. J A 
Gunn. Pharmacological Syndromes (Presidential Address) 
iNariTUTioN OF Petroleum Technologists (at Royal Society of Arts) 

at 5 30. 

Institute of Marine Engineers, at 0 30,—A F C. Timpson: A New 
Form of Insulating Mar-eiial for High Teniperatiiies, 

Institution of Heating and Ventilating Engineers (at Caxton HaR, 
Westminster), at 7.—Dr. J S Owens; Atniosphenc Pollution 
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PUBUC LECTURES. 

SATURDAY, October 8 

Horniman Museum (Forest Hill), at 3 30 —Prof, J R AinswoUir" 
Dav IS: The Romance of the Spice Islands. 

3I0NDAY, October 10 

University College, at 5 —J A Wilks Tlie Libraiy of Umvensity 
College —Piof G Dawes Hicks . A Century of Philosophy at Uni¬ 
versity College—R J Ljthgoe* \LSion (Succeeding Lccimes on 
October 12, 17, 19, 24, and 2 j ) 

TUESDAY, OcroBLR 11 

University College, at 3 —Prof E A. Gardner The Study of Greek 
Sculpture 

WEDNESDAY, October 12. 

King’s College, at 5 30.—Prof J Dover Wilson: The Nation and its 
Schools 

London School of Economics, at 6 —L. S, King . Office Machinery . 
Demonstration of the Teletype. 

THURSDAY, October 13 

University College, at 5 15 —Dr. T. G Pinches : New and Noteworthy 
Assyiian Texts. 

FRIDAY, October 14.i 

University College, at 5 —Dr Phyllis M Kerridge. Hydrogen Ion 
Concentration. (Succeeding Lectureb on October 21 and 28 ) 

SATURDAY, October 15 

Horniman* Museum (Forest Hill), at 3 30 —Miss M A Murray 
Egyptian Temples. 

CONGRESSES. 

October 8 to 11 

International Congress of Hydrology, Climatology, and Geology 
(at Lyons). 

October 11 to 15. 

French Congress of Medicine (at Pans) 

October 16 to 22. 

Congress op Industrial Chemistry (at Pans). 

October IS to 23, 

JORNADAS MifeDICAb DF, MADRID (at Madlld), 
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Imperial Agricultural Research. 

T A distinctly unfortunate that the first seven 
plenary sessions of the Imperial Agricultural 
Eesearcli Conference were held during the week in 
which two pohticai parties held their annual 
conferences. The subject matter under discussion 
at the research conference is of the greatest 
significance to an Empire iii which the foremost 
industry is agriculture and the future of vliich 
depends wholly upon the progressive realisation 
of the vast potential resources of the lands which 
it embraces. Xotbuig lias been left undone by 
the Empire Marketing Board and the Ministry of 
Agriculture to emphasise these two points The 
reports, memoranda, and pamphlets which they 
have prepared and distributed to the delegates 
present for their mformation and guidance in 
discussing the various items on the agenda are 
calculated to interest a wide public, and would 
midoiibtediy have been extensively used by the 
Press for this purpose had the meetings to which 
they refer been held a week earlier It can scarcely 
he expected, however, that the Press will give 
undue prominence to a conference dealing with 
such impersonal and serious questions as those 
relating to the influence of scientific research upon 
our economic position, unless they are dealt i^ith 
in a brilHantly illiiniinatmg and arresting manner 
and by speakers who have attained a position in 
popular esteem which rivals that held by the 
leaders of the Conservative Party and the Labour 
Party respectively. 

The items on the agenda w^ere so arranged that 
the plenary sessions diirhig the opening week were 
devoted to the consideration of administrative 
questions The task of considering the agricultural 
problems confronting the various parts of the 
Empire, for the solution of which the aid of science 
must be invoked, has been delegated to groups of 
specialists. Now it cannot be suggested seriously 
that any of the so-called technical questions which 
have been delegated for the consideration and 
report of specialist commissions, questions affect¬ 
ing veterinary science, soils and fertilisers, plant 
pathology, the preservation and transport of food 
and raw materials, animal and plant genetics, 
agricultural economics and dairying, are without 
mterest for any of the delegates present at the 
Conference. Time spent on the discussion of the 
problems related to these various branches of 
agricultural research w'oiild have been exceedmgly 
w^ell spent The delegates would have been able 
to grasp the magnitude of the responsibilities of 
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esteem. This esteem must be more than a 


the agrieiiltiirai services, they Troiild have been 
able to envisage their problems as a whole and the 
inter-relations of the work akeady bemg carried 
out in various constituent parts of the Empire, 
and to survey the possibilities of co-operation in 
connexion with the researches already in progress 
and those others which the Conference might 
decide were imperatively needed. 

However, it was pre-ordained that the Confer¬ 
ence should give first consideration to administrative 
questions relating to staffs and institutions. The 
discussions which arose out of them at the plenary 
sessions are certainly illuminating. . In connexion 
with man-power, it was alleged that there is a 
serious shortage of suitable candidates for most 
branches of scientific services supported by 
Governments, a shortage which is bemg accentuated 
by the growing demand for specialist ofiS.cers made 
by the non-self-goveruing dependencies. The Ee- 
search Sub-Committee of the Imperial Conference 
attributed this shortage to the wholly inadequate 
appreciation of the importance and value of 
scientific research on the part of the public, of the 
Press, and even of Governments themselves: to 
the uncertainty in the minds of students embarking 
on a university course as to the career offered by 
agricultural research: to the increasing demand 
hy private employers for men vith a miiversity 
training in science : and to the lack of Imowledge 
shown hy educational institutions and parents of 
the careers available overseas in the various 
branches of science and their special attractions. 
The shortage of candidates is particularly acute 
in the services—other than medical—^for which a 
training in the biological sciences is a requirement. 

The only satisfactory^ and permanent remedy for 
this state of affairs, suggested Lord Lovat, Parlia¬ 
mentary Secretary of State for the Dominions, is 
to make the Agricultural Research Services in pay, 
status, career, and rewards the equal of other 
Government services carrying equal duties and 
responsibilities. It is folly to expect that the 
best men from the universities will be attracted 
to agricultural science while there are so few 
definite and certain prizes at the top. High initial 
pay is an insufficient inducement. Practically 
every subsequent speaker endorsed these views, 
which will obviously commend themselves to 
every scientific worker in the Empire. 

These are the views which have been advanced 
from time to time in our columns. Generally 
speaking, the flow of entrants to a career is regulated 
by its attractiveness, and not the least attractive 
aspect of a career is its estimation in the pubhc 
Ho. 3024, You. 120] 


recognition of the money value of those officers 
who enter speciahst services , it should include 
a proper understanding of their creative outlook. 
Hothing has done more harm to scientific worker«| 
than the popular acceptance of the theory thi I 
those who have achieved eminence in a particulai| 
field of science have become so specialised ni their 
interests and so biased as to render them unfit for 
positions of administrative responsibility. Too 
early speciahsation in a student’s career would, 
it is true, tend to produce an undesirable narrowing 
of outlook, but provided speciahsation is left to* 
the post-graduate stage of a student’s educational 
career, there could he no better preliminary training 
for future admmistrators than that provided by a 
liberal and general course in science. This fact 
has been recognised by certain provincial govern¬ 
ments in India. They have been recruiting their 
Indian administrative staffs from the scientific 
institutions, particularly the colleges of agriculture 
in their provinces, and have found this method 
thoroughly satisfactory. 

It is imperative that any general science course 
in the schools should include general biology as a 
subject and should not be confined, as it is m most 
schools in Great Britain, to physical and chemical 
science. The interest wffiich is stimulated in a 
subject at school has a direct bearmg upon the 
course of study undertaken at a university. ^ 
Moreover, as Sir Daniel Hall rightly observed,, 
biology should be taught in the sebools not only 
because the Empire will have to make greater and 
greater demands for trained investigators in the 
field of biology, but also because no man can 
properly be regarded as well-educated wffio does 
not fundamentally understand how a plant grows 
and how an animal lives and has its being. If, more¬ 
over, as Sir John Farmer pointed out, an interest in 
biology were stimulated in the schools, it would not 
be taken up as a ' soft-option ’ at the universities 
mainly by those students who were conscious of 
their deficiencies in physics and chemistry. 

The suggestion that the shortage of biological 
students at the universities is due to the lack of 
endowments for biological study was discounted 
by Major Walter Elliott. He emphasised the fact 
that there is no shortage of candidates for the 
medical schools, for the obvious reason that parents 
are satisfied that medicine provides a satisfactory 
career for their sons and daughters. To the 
proposition that scholarships should be provided 
for public and other secondary schoolboys to enable 
them to take up agricultural science at the uni- 
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''^^rsity under the condition that they afterirards ! promised or is expected from the Dominions and 

* entered the agricultural service, he vas resolutely | non-self-governing Dependencies, for the effective 
opposed. This inducement, like the provision of | carrjung out of the schemes submitted to the 
pensions under the Civil Service scheme for the - delegates for their consideration. It is to be 
retention of officers in the service, he regarded as | hoped that some definite statement of this character 
commg vithiii Sh James Currie's definition of I will be made before the break-up of the Conference 

“ uttractmg candidates by means of well-baited | --- 

wt otherwise poor booby-traps ” - Cambridge under the New Statutes. 

Various other means of stunulathig recruitment ; Vice-Chancellor, in his recent address at 

to the overseas services were discussed. It was ! the commencement of the academic year at 

pointed out that various post-graduate scholarship | Cambridge, referred to the heavy stram^ which 
schemes in existence have been successful m this ' faUen during the past year upon the adminis- 
regard. Those scholarships provided by the i trative officers of the University—the Eegistrary, 
Government, tenable at the Imperial CoUege of the Secretary of the General Board, the Treasurer, 
Agriculture at Trinidad, have already provided a and, we may add, the Vice-Chancellor himseff— 
number of officers for the colonial agricultural and upon ihe members of various boards and 
services in the Tropics. The scheme of the j committees. When 1000 pages of ordinances have 
Empire Cotton Corporation has also been successful ' to be recast to meet the requirements of new 
in obtammg men for cotton research in various i statutes, the labour involved must necessarily be 
territories On the other hand, no success has so i extremely heavy. It may not he without mterest 
far attended the efforts of the Austrahan Common- : to inquire after a year's workmg how far the 
wealth Government to obtain recruits for certam i results obtamed justify not only last year’s work, 
biological services by the grant of similar scholar- t)xit also the heavy work involved over a period of 
ships The Commonwealth offered post-graduate years by the labours of the Eoyal Commission and 
scholarships to the value of £300 a year for two < the subsequent Statutory Commission. 

3^ears, with £150 travellmg allowance, in addition | What are the gains of the new scheme ? The 
to the payment of all special fees in connexion « first one that strikes the eye at once is the feeling 
with study. Some of these scholarships were | of security that the younger married ^ don ” has 
, offered to enable students to specialise in mycology j gamed through the existence of a pension scheme 
and genetics. On the completion of their course, | of the same type as holds in the other universities 
they were to be guaranteed at least three years j of Great Britam. This means a comparative 
employment under government at a minimum ! freedom from serious financial anxiety, and it 
salary of £400 for the first year, £450 for the second. | makes easier the free mterchange of teachers 
and £500 for the third, No apphcations were ! between Cambridge and other universities. Coupled 
received for these scholarships. This was attributed * with this is the advantage to the University which 
to the past neglect of the agricultural services by ^ must accrue from a scheme which ensures the 
the Australian Government and the failure of the ’ retirement of the teaching staff’ on reaching an age 
people of Australia to appreciate the need for | limi t. Opinion will vary as to the proper age for 
agricultural research. ; retirement and the benefit that comes from a 

Generally spealdng, the. d^cussion on framing | rigorous compulsory scheme, but it is clear that 
and recruitment was disappointing. It is true ! the scheme is, on the whole, a definite improve- 
that much that needs saying has been said several j ment on the old order of things, 
times already in the past twelve months at j Financially, many teachers in the University also 
gatherings of Imperial delegates, so that it was j benefit by the increased stipends which the annual 
difficult to escape the platitudinous But since I grant to the University secm*ed by the Com- 
every representative of the Home Government | mission has made possible. University stipends 
present subscribed to the view that the Imperial still lag behind the corresponding figures for pro- 
Agricultural Kesearch Service must provide an fessional careers outside, but the disgrace of the 
attractive career for first-class men, if it is adequately charity pittance awarded in the past to distinguished 
to fulfil its prescribed functions, it is reasonable to teachers has been stopped. It is for the University 
expect that they should have defined its attractive- to watch that fresh developments are not marred 
ness in specific terms, and stated what further by inadequate financial arrangements. This may 
financial provision the Government is prepared check some of the valuable growths which in 
to make, and what financial support has been the past have come from poor begumings; an 
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eiiHgiiteiiecl policy should see to it that such > 
groi,"^l:ii should be encouraged but with a stait , 
OB a better basis. 

The real gam of the Com mission is that the j 
University has now secured control of the develop- j 
meiit of its educational policy to an extent that ' 
was impossible before. The General Board of the j 
Faculties, with its control over the finances of the | 
purely teaching side of the University, has become 
the most important body in the University The 
faculties, actmg through their appointment com¬ 
mittees, have control of the appomtment of new 
teachers and are not so dependent as before on the 
chance appomtment by the colleges of members of 
college staffs It is significant of the change how 
many of the vacancies of the past year ui lecture¬ 
ships have been filled by candidates from outside ; 
Cambridge This widening of the field must be a 
pure gain to the University. 

This would not be the case if the chances of pro¬ 
motion of the best sons of Cambridge to office in 
the University were blocked by the new scheme 
It may be that the process of co-operation between 
faculties and colleges in making their staff appoint¬ 
ments has not yet been fully explored. The 
ideal scheme by which the University and the 
college should each take its share in supporting the 
man who divides Ms time between the two of them i 
may take some time to hammer out, but the new 
statutes make such a scheme possible and practi¬ 
cable. Goodwill and organisation will do the rest. 

Among other gains requiring mention are the 
opening of most University prizes, scholarsMps, 
studentships, and teaching posts to women, the 
improved financial position of the University 
Library, the easing of University taxation on the 
smaller colleges—^here it must be admitted at the 
expense of the larger and richer foundations—and 
the official recognition of research as part of the 
University’s duty. 

There are necessarily difficulties, and here and 
there doubts and regrets. It is incumbent on those 
responsible not to let organisation become dominant 
and not to press the professors with too much 
departmental administrative w’ork. The Vice- 
Chancellor, we beheve rightly, attributed the 
comparative lack of discussion of recent changes in 
the ordinances to ** a disposition to settle down to 
work and to put the new Statutes of the University 
and the Colleges to the test of practice.'* The 
I niversity may well spend a year or two in rounding 
off the fruitful work of the Commission and making 
quietly the further changes which experience shows 
to be desirable and necessary. 
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Catalysis. 

(1) Die Eatahjbe i)i der o)fjanis(di('n CliPWie Von 

Paul Sabatier Nach der zweiten franzosischen 
Auflage, iibersetzt von Dr Berthold Fiiikelstein 
Mit emem Literatiirnacliw eis fiir die Jalire 1920 
bis 1926, bearbeitet von Dr. Hans Haiiber. 
Pp xi-f-406 (Leipzig Akademische Verlags- 
geseUschaft m b H., 1927 ) 24 gold marks. 

(2) Catalysis in Theory and Practice, By Eric 
K Eideal and Prof. Hugh S. Taylor Second 
edition. Pp. xv + 5I6. (London: Macmillan 
and Co , Ltd , 1926 ) 205. net. 

C CATALYSIS is a subject which has always 
p excited the interest of chemists—sometimes, 
indeed, their prejudices and passions. There is one 
pomt, however, on which they are probably all 
agreed, namely, that the association between the 
catalyst and the substances the reactions of wffiicii it 
catalyses is of so specific a nature that it is proper 
to apply the term ‘ chemical.’ On the other hand, 
to understand the mechanism of the large class 
of chemical reactions which take place in contact 
with solid catalysts, it is necessary to inquire 
into the physical nature of the mterfacial region 
where the surface catalysis takes place, and this 
introduces all the phenomena of ^ adsorption.’ 
For some purposes it is more important to know 
about the adsorption equilibria than about the 
nature of the forces which hold the adsorbed 
molecules to the suiface ; and there lias occasionally 
arisen a quite unnecessary distinction between 
chemical ’ and ' physical ’ theories of catalysis. 
In recent years, however, Langmuir has done 
much to dispel the idea of any such antithesis. 

The truth about catalysis has many aspects, 
one or other of which becomes of predominating 
importance according to the iiroblem under 
consideration 

There are two great objects : one is to arrive at 
; an understanding of the nature of chemical change 
I ill general, and the other is to be able to control 
j specific reactions for particular ends, possibly 
[, industrial. The two books under review are 
quite different in scope and method. That of 
Eideal and Taylor is of a quite general character, 

I and deals with both the chemical and physical 
I aspects of catalysis and wnth its industrial 
I appheations, that of Sabatier is written entirely 
from the specific chemical point of view. 

; (1) “La Catalyse en chimie organique ” is 

I already well known to most chemists either in 
I the French edition or in the English translation 
i by Prof. Eeid. It is an inexhaustible source of 
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reformation about the multitudinous orgamc 
-Reactions wbicb can be catalytically controlled 
These reactions must be regarded as forming 
almost a separate branch of chemistry, and one 
which is becoming j^early more important. It is 
only necessary to think of the convenient catalytic 
process for the dehydration of alcohol to ethylene, 
compared with the traditional procedure, to under¬ 
stand what industry owes to catalytic chemistry. 

It is often possible to make at least a shrewd 
guess at the kind of catalyst which wiU be most 
effective in provokmg some desired reaction. 
Although most of the information about catalytic 
organic chemistry is purely empirical, nevertheless 
the -.mgiie outlines of general laws are m places 
dimly discernible Definite rules, which would 
enable catahdic influences to be predicted a prion, 
camiot of course be formulated, but Sabatier 
succeeds in bringing many hundreds of reactions 
into a degree of co-ordination which is surprising. 
The picture he presents is not more chaotic than 
that, say, of inorganic chemistry fifty years ago. 
The analysis and arrangement of the material is 
masterly, and admiration is increased by the 
reflection that a very large portion is derived from 
Sabatier’s ovii researches. 

It IS interestmg to read the statement that 
Sabatier's ovui work on catalysis has been guided 
by the hj-pothesis that unstable intermediate 
^ compoimds between the reacting substances and 
' the catalyst are always formed. In the intro¬ 
ductory part of the book, which occupies about 
fifty pages, he develops a generar theory based 
upon this idea, and shows convincingly the 
fundamental part played by specific chemical 
interaction. This aspect is a very important one, 
indeed all-important, since Sabatier is concerned 
solely with the nature of reaction products, and 
not at all with the kinetic problems connected 
with the mechanism of reactions, or with the 
relation between reaction rate and concentration. 
To deal with these, however, it would have 
been necessary to take into accoimt the physical 
chemistry of the processes in a manner similar to 
that of Langmuir and others. 

For the purposes of his treatment, then, Sabatier 
has quite rightly laid ail the stress on the specific 
chemical influences ; but it must be remarked 
that for the physical chemist in search of examples 
on which to test his theories,'" this book provides 
the best storehouse of raw material that could be 
imagined. 

After three introductory chapters of a general 
nature, there follows a classified survey of different 


t^qies of reaction, beginning with isomerisations, 
polymerisations, and condensations The follow¬ 
ing chapters deal in order with reductions, hydra¬ 
tions, hydrogenations, various decompositions, 
dehydrogenations, dehydrations, the decomposi¬ 
tions of acids and esters, the splitting off of halogen 
hydrides, the decomposition of hj^drocarboiis, and 
the hydrogenation of fats. 

The translation of the French text appears to be 
accurate, if here and there very slightly on the side 
of freedom, and the German edition possesses an 
mdex, the absence of which was an almost intoler¬ 
able disadvantage of the original. This disadvan¬ 
tage IS specially felt ui what is in some respects 
a work of reference. The translation contains 83 
pages of additions, covering the years 1920-1024, 
and a stmopsis, not very complete, of papers which 
have appeared smce 1024 In the theoretical part 
of this appendix are two scanty references to 
‘ Longmun.’ 

(2) Smce the original edition of ' Catalysis in 
Theory and Practice was pubhshed, considerable 
advances in the theoretical aspects of the subject 
have been made, and industrial apphcations have 
developed and multiplied. The theoretical parts 
have been completely re-written for the new 
edition, and much additional matter relatmg to 
modern developments on the practical side has 
been put hi. 

Two introductory chapters deal with the early 
history of catalysis, and ' criteria of catalysis.’ 
Then general theories about the nature of 
chemical change are discussed imder the headmgs 
' Homogeneous Eeactions/ and ' The Theory of 
Heterogeneous Catal;\i:ic Heactions/ homogeneous 
reactions providing a standard with which catalytic 
reactions may be compared and contrasted. The 
subjects of promoter action and catatyst poisons 
are then dealt with, after which various chapters 
deal with the applications of catalysts to processes 
of oxidation, hydrogenation, and so on. 

To the reviewer the most interestmg parts of 
the book are, perhaps, those dealing with technical 
processes. There is, for example, an excellent 
discussion of the general problem of the reduction 
of the oxides of carbon, with an account of the 
modem methods of producing methyl alcohol from 
water gas. In this, and other similar examples, 
the authors have shown the application of the 
theoretical principles to practical problems in an 
illuminating way. 

Information is to be found in different parts 
of the book on such varied matters as the cracking 
of oils, the production of synthetic rubber, the 
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iiTdrogeiiatioii of fats, and the piodiictioii of 
aniline black. 

It is always a difficult problem, in a book which 
aims at completeness, to decide how far the author 
should merely cpiote the work and views of others, 
and how far he should criticise and re-iiiterpret 
On the whole, Rideal and Taylor have compromised 
well betv^eeii the possible extremes. 

Ko book dealing with a rapidly developing 
subject could be vnitten every page of which 
would compel iniquaMed assent On p 82, for 
example, it is stated that to account for pro¬ 
portionality of reaction rate to a fractional power 
of the pressm^e in a heterogeneous reaction, it is 
necessary to assume that each molecule of one of 
the reacting gases occupies some definite integral 
number of elementary spaces on the lattice of the 
solid. There is a much simpler explanation 
When the degree of adsorption of a gas like stibine 
is large, the rate of its chemical change is inde¬ 
pendent of the pressure ; when the adsorption is 
small, the rate is directly proportional to the first 
power of the pressure. For uitermediate degrees 
of adsorption, therefore, the rate of reaction must 
vary as some fractional power, which, m point of 
fact, IS never quite constant. 

The production of the book is very good indeed 
It is perhaps a pity that more care was not 
taken over proper names ; it Tras, for example, 
‘ Ejiietbch,’ and not ' Klneitsch,’ who did pioneer 
work on the contact process, and ' McC Lewis ’ is 
rather cohoquiaL These minor blemishes should 
be removed when possible from a book w’hich 
will be of importance to all chemists for some 
time to come. 


The Calculus of Tensors. 

TM Absolute Differential Calculus {Calculus of 
Tensors), By Prof. Tullio Levi-Civita. Edited 
by Dr. Enrico Persico. Authorised translation by 
Miss M, Long. Pp,xvi-h450. (London and Glas¬ 
gow : Blaekie and Son, Ltd., 1927.) 215. net 

T he “Lezioni di caicolo clifierenziaie assoluto’’ 
by Prof. Levi-CiTita were published in Italian 
in 1925. This account of the foundations of the 
absolute differential calculus has now been trans¬ 
lated into English. 5Iiss Long has thus conferred 
a benefit upon British mathematicians for which 
they will be very grateful. The subject is of fimda- 
inental importance in the applications of mathe¬ 
matical methods to modern theoretical physics * the 
treatment is as masterly as can be expected, coming 
as it does from the lecture notes of one of the out- 
iSTo. 3024, Yol. 120] 


[October. 15 , 1927 


K J 


standing exponents of the subject and one of thd 
outstanding contributors to its development , the 
translation is excellent, combmmg, as Prof, Le\i- 
Civitasays in the preface, '’scrupulous respect for 
the text With its effective adaptation to the spirit 
of the English language 

It IS more than a mere translation, however, that 
we have before us now More than 150 pages are 
devoted to two new chapters, written specially by 
Prof Levi-Civita, dealing with the fundamental 
principles of Einstein’s general theor\^ of relativity, 
including as a limiting case the special theory, as an 
appKcation of the absolute calculus. More than 
one-third of the book is therefore new, and it is 
a privilege to British mathematicians to have this 
addition to the original contents published in the 
English language. This treatment of the theory 
of relativity possesses distinctive features, which 
give it added value. The present VTiter has tor 
a long time thought that the study of relativistic 
mechanics should be presented on the basis of the 
classical IseT^ffoman mechanics. This would have 
obvious advantages, the most important being that 
the essentials in the transition from the conceptions 
in the classical djmamics to the conceptions in the 
relativistic dynamics could be presented clearly 
and effectively, instead of being lost in a maze of 
o]3tics and electromagnetics. Further, it is surely 
reasonable to claim that the study of the sjiac'e- 
time manifold is fundamentally a kinematic exer¬ 
cise, although the causes which liave led to the 
modern view of space-time are derived from ast-ro- 
iiomical, optical, and electromagnetic experiences. 

Prof Levi-Civita has adopted this viewpoint. 
He traces the relativistic evolution of mechanics, 
including geometrical optics, which in the theory of 
relativity is based upon the conception of a light 
ray as a special case of the path of a massless par¬ 
ticle He also adds another distinctive character¬ 
istic in the fact that he does not lay dowm the 
postulates of relativistic mechanics in abstract 
form, as so many new laws introduced arbitrarily, 
but proceeds inductively from the classical 
mechanics to discover modifications which are 
forced upon us if w^e take account of the j)rinciple 
of relativity. 

Starting off with Hamilton’s principle for the 
motion of a free particle, Prof Levi-Civita first 
shows that it is possible to apply the same treatment 
to the time co-ordinate as to the three space co-ordi¬ 
nates of the particle, with reference to the variational 
equation ("^jLdiS—0. Introducing the form L/c‘'^ = 

1 - 

V c® c' 


, which for a very large value of c 
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veis approximately the same as J r - -f U, the classical 

^ ^form of the Lagramaii function, the equation o\ds=^0 I 
IS obtained, where ds^ can be expressed in terms of | 
any four co-ordmates as a general quadratic form. | 
The results of the special theory of relativity follow | 
at once by putting U zero, and the author deduces | 
the Lorentz transformation and all its familiar ' 
consequences Further, the extension to space- | 
time manifolds differing from the pseudo-Euclidean 
space-time in the special theory is a comparatively 
simple conception, the world hues of a free particle 
being the geodesies in its space-time continuum. 
Particular attention is devoted to geodesics of zero 
length, or light rays, where s cannot be used as the 
independent variable. The equations of motion 
of a continuous system are obtained in the same 
inductive manner and the introduction of the 
energy tensor justified 

Having defined the Einstein tensor and the 
gravitational tensor in the older form, with chver- 
gence zero, Prof. Levi-Civita wites down Emstein’s 
ecj[iiation3 of the gravitational field (without the 
cosmological term) He at once proceeds to deal 
with the statical problem, thus separating the time- 
iike from the space-like terms, and shows how to a 
first approximation the Newtonian field is obtamed. 
After the crucial phenomena ’ the author attacks the 
problem of fields having spherical symmetry, deal¬ 
ing with the Schwarzschild, the Einstein, and the 
^ de Sitter solutions, and introducing the cosmo¬ 
logical term No reference is made to Einstein’s 
new form of the eciiiations of the gTavitationai field, 
which does not affect the field in empty space, but 
introduces modifications into the field inside matter. 

Of the large number of books that have appeared 
ill the English language on the theory of relativity, 
very few have had amdhing very original to con¬ 
tribute Prof. Levi-Civita’s book in its English 
translation is a notable addition to the literature 
of relativity. 8 Brodetsky. 


Two Vienna Biologists Abroad. 

Im Laiide der anfgeliejulen Sonm, Von Prof 
Dr. Hans Molisch. Pp. xi+421. (Wien imd 
Berlin: Julius Springer, 1926.) 24 gold marks. 
AinerikafaJirt : Elndmcke, BeobacMiingen uml 
Studien eines Eatiirfotsellers aiif einer Beise 
nach Nordamenka und Weshndien Von Prof. 
Othenio Abel. Pp. ix-h462. (Jena: Gustav 
Pischer, 1926 ) '24 gold marks. 

OTH these books are by Viennese biologists, 
who describe then.' observations during tours 
of one to Japan and of the other to America. 
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Prof. Molisch V as from 1922 until 1925 on the staff 
of the Botanical Section of the Biological Institute 
of the Sendai Eniversity in Japan He has already, 
in his ' Pflanzeiibiologie in Japan, ' recorded his 
special observations, and in this hook writes of 
his jomTieys to and fro and in Japan, as he puts it, 
as a “ globe trotter.“ He is, however, a highly 
trained, skilled observer, and he vTites an interest¬ 
ing account of his voyages out and home, and of 
the various phases of Japanese life. He describes, 
amongst other topics, life and sports at the 
Japanese universities and schools, the theatre, the 
magic mirror, fishing by cormorant, the hot 
springs, the ascent of Fiijiyaiiia, the aboriginal 
race—the hairy Amu, the earthc|uake of 1923, and 
Japanese horticulture, fruits, and vegetables. 

Prof. 0. Abel's account of his visit to the United 
States and some of the West Indian islands in 
1925, at the invitation of the Internatioiial Educa¬ 
tion Board, contains more original matter. He 
IS j)3:ofessor of palaeobiology and visited many 
localities famous for their evidence on geological 
ecology, and he expresses on their problems a 
competent, independent judgment He visited the 
American museums rich in fossil vertebrates, he 
examined the quarries in Cbmieeticut famous for 
their Triassio footprints : his visit to the mangrove 
belts in Florida and the West Indies leads to the 
conclusion that the Flysch of the Alpine belt, 
which has been regarded as the deposit of mud 
volcanoes or of deep seas, is the mud of ancient 
mangrove swamps, deposited when Central Europe 
consisted of a group of islands and had a tropical 
} climate ; in Florida he examined the beds at 
Vero which have yielded remains of fossil man, 
and concludes that the man was iiot^as old as the 
associated fossils ; he discusses the West Indian 
fauna and exj^lams the various coiitmeiital visitors 
to the islands not by land bridges but by mangrove 
bridges, and his interesting chapter on this problem 
illustrates the extent to which biologists, whose 
conclusions depend so largely on negative evidence, 
overlook the direct tectonic evidence. In Western 
America, Prof Abel visited the Grand Canyon and 
the Brea deposit at Los Angeles which has yielded 
such a rich Pleistocene mammal fauna, and also 
the fossil quarries of Nebraska ; there he also 
examined Dsemonelix, an obscure fossil which has 
been regarded either as due to a burrowing animal 
or to plant roots ; and he advocates the latter 

Both books are richly illustrated by excellent 
photographs, and many of these by Prof Abel 
are of the specimens he collected. He gives many 
references to the Hteratiire, so that the book is a 
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useful guide to recent contributions to many 
problems in American geolog}’ In his account of 
the bone beds of Xebraska lie explains their ongm 
by the crowding of the animals on to hiU-tops at 
times of flood ; and in reference to the opposite 
explanation, that they were bogged beside drying 
pools in time of drought, he quotes a sentence 
which he attributes to W, K. Gregory instead of 
to the present writer. J. W. G 


Our Bookshelf. 

oEolus : or The Future of the Flying 2Iachine, By 
Olixer Stewart. (To-day and To-morrow Series.) 
Pp 96 (London : Kegaii Paul and Co., Ltd ; 
Xew York . E P Button and Co., n d.) 2s, 6d. 
net. 

The * To-day and To-morrow series has a reputa¬ 
tion of briihance and provocativeness. I^Ir. Oliver 
Stewart's account of the future of the flying machine 
amply maintains this reputation. The -writing is 
clever, the argumentation is fearless, and the 
prophecy is unhampered by any hesitation to 
speculate on the barest foundations. In civil 
aviation, Stewart foresees a severe struggle 
between the present-day tjqie of fixed-wing aero¬ 
plane and the moving-wing flying machine of which 
the autogyro is a forenmner. He concludes that 
the moving-wing type will prevail for short-distance 
flight, while the &ed-wmg machine, in the form 
of monster flying boats weighing a thousand or 
more tons, will prevail for long-distance and trans¬ 
oceanic flight. An amusmg forecast of the re¬ 
lationships between the pohce and sportmg aviation 
is followed by a fantastic and gruesome account of 
the future battle in the air round and over London. 
Why has nobody yet -written on the renewed sense 
of dignity and privilege that the provincial will 
acquire as the result of the concentration of aerial 
warfare round the large centres of population ? 

]\Ir Stewart seems to have considerable objection 
to statesmen and financiers. It may be of interest 
to scientifl,c workers to discover that the author 
objects to them too : . scientists have demon¬ 

strated that the world is flat, that it is roimd, 
and that it is oblong. In the future they will 
demonstrate that it is rectangular.'' This is pretty 
nonsense, and the author bases much of his 
interesting prophecy on the results of scientific 
investigation. Mr. Stew*art does not believe in the 
future of the airship, S. B 

Theory of Tibrating Systems and Soujid, By Br. 

Irving B. Crandall. Pp. x4-272 (London: 

Macmillan and Co., Ltd,, 1927.) 205. net. 

The reader of Rayleigh s classical treatise on the 
theory of sound cannot but feel that the subject is 
more of theoretical than of practical interest. It 
is true that the theoretical results have many 
illustrations in certain of their musical and tech¬ 
nical aspects, but one does not feel that the theory 
has had much influence on the design work of the 
constructional engineer. In recent years, however, 
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great progress has been made in applied acoustics, 
more especially in connexion wnth the problems of 
telegraphy, telephony, sound tiaiismissioii and 
reproduction, and certain parts of the classical 
theory have been extensively employed to analyse 
and explam the problems and results that pre¬ 
sented themselves in the technical developments of 
these subjects 

In the book before us, the late Br. Crandall, who 
was a member of the technical staff of the Bell 
Telex^hone Laboratories m New York, bas pre¬ 
sented an account of those parts of the theory which 
have proved of service to the constructional de¬ 
signer The theoretical side of the subject is 
treated thoroughly—on the lines of Rayleigh’s 
treatise—wnthout, however, too great uisisteiice 
on mathematical detail, but also without that 
sloveiihness and circumlocution so familiar in 
technical works dealmg with mathematical subjects 
The best parts of an altogether good book are those 
essential coimecting links in the mathematical 
argument where the physical assumptions under- 
Ijmg the theory are exammed from the point of 
view of theii* practical possibility and ivherc the 
limitations and usefulness of the mathematical 
results are discussed in then physical and technical 
^ bearing. To a theorist these parts make very 
satisfying reading, and to the practical man they 
more than justify the application of somewhat 
complex mathematical analysis to the technical 
problems of the subject. 

The book is well written and can be strongly 
recommended as an up-to-date text-book of the 
subjects with which it deals It is replete with 
bibliographical references even of the most recent 
developments of the subject, and is produced m a 
style w’orthy of the publishers’ name that it bears 

G H L. 

Crashing Thtmder: the Aiitobiography of an 

American Indian, Edited by Paul Eadin 

Pp. xxvi-}-203. (New York and London * B. 

Appleton and Co., 1926 ) 105. Qd. net. 

This autobiography of one of the Winnebago 
Indians living on the Nebraska side of the Missouri 
River, is a remarkable document. It may be re¬ 
garded either as a piece of anthropological evidence 
or as material for psychological study. Its engaging 
frankness and entire absence of a moral viewpoint 
are illumitiatitig. At the same time it must be 
admitted that from neither point of view" do the 
conditions wLich this record reveals seem such 
as are conducive to the welfare and preservation 
of the Indian, if they can be regarded as typical. 
It is perhaps significant that in seventeen years a 
Presbyterian mission had in 1909 converted one 
family only. This suggests a conservatism which 
adds to the value of the autobiography as a record 
of tribal custom and tradition. Anthropologists 
who have worked in the field are well aware of 
the (hfficulty of getting at the" subjective side of 
the information they seek. In this document 
custom, ritual, and belief take their proper place 
as integral elements in proper perspective in the 
everyday life of the individual* 
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Letters to the Editor. I 

[The Editor does not hold himself tesponsihle for : 
opinions expressed bp his correspondents, Xather | 
can he undertake to return, nor to correspond with j 
the writers of, rejected manuscripts intended for this ' 
or any other pait of Xatuee. Xo notice ts talen I 
of anonymous communications,'] I 

Radioactive Haloes. Possible Identification of 1 
‘Hibernium.’ J 

So:me years ago. Prof. Joly (P/oc. Roy Sor , A, 102, ! 
6S2 , 1923) discoveied radioactive lialoes which could | 
not be ascribed to aiiv Imown radioactive product. One . 
class, not unlike thoiiiim haloes, he called X-haloes ; a , 
second class, of ladii less than those ot other haloes, I 
he called ' hibeinimn ’ haloes, hibermimi bemit the i 
suggested name tor the new radioelement causing the 
halo. Recently, S. Imiori and J-hTosliiniura( Sci, Papers 
Inst. Phys. Chan. Res Tokyo, 5, 1 i ; 1920) have found a 
class of haloes not unlike X-haloes which they call 
Z-haloes. They suggest that the X-haloes and pos¬ 
sibly the haloes ascribed by Prof. Joiy to radon are 
identical with these, and that they are due to pro¬ 
ducts of the aetimmn senes. Z-Haloes have some¬ 
times two inner rings smaller in radius than any 
caused ] 3 y a known radioactive product, and these 
they ascribe to two uranium isoto} 3 es at the head of 
the actinium senes with half-value periods of the 
ordei’s of and 10-^ years. They also state that 
their woik on Z-haloes definitely establishes that 
the actinium senes originates independently of the 
uranium senes 

The Japanese workers are, I think, probably right 
in their ascription of the , 2 -lialoes to actinium products, 
but 111 identifying ladon haloes with actinium haloes, 
and m asciibing the two ve’fy small rings to isotopes 
of uranium, they have iiiissecl an important point. 
The acrmium series cannot be regarded as ongmatmg 
indeiiendently of the uranium senes m view of the 
strong experimental evidence to the contrary. More¬ 
over, if the actinium series has uramimi isotopes, as 
they suggest it has, hotv did these get separated 
from uranium itself to form a halo unmasked by 
that clue to iiraniiun and its products ? They have 
evidently not considered this. The only answer I 
can suggest that the uranium isotopes winch 
originate the actinium series giving the .Z-haloes are 
end-products of elements of atomic number greater 
than 92 and so have not necessarily mixed with 
ordinary uranium. 

I think the explanation of the unexpldmed rings 
and haloes is probably simple and involves two 
things . isolation of radioactive products from known 
mmerals by chemical agencies, and the possession of 
feeble radioactivity’ by some of the so-called end- 
products. 

It IS known (W. IHarckwakl and Russell) that ui*anium 
mmerals may be so altered by agencies like percolat¬ 
ing water that, while the presence of the eqiulibrium 
amoimt of loiiimn testifies to their great age, they 
are anomalous in possessing no lead, a fraction only 
of their eciiiilibrmm amount of rachum and, as un- 
pulihshed work of imne shows, a fraction only of their 
protoactimum Let us consider what is hkely to occur 
if each of the different elements present m a primary 
uranium mineral vrere isolated by chemical agencies 
and afterwards formed a halo in the mica with the 
particles they emit. Isolation of element 91 w’ould 
isolate protoaetmiraii and lead to the formation of 
the halo characteristic of tlie actinium series; isolation 
of elements 90 and 88 would lead to luammn haloes 
in different stages of development , isolation of ele¬ 
ment 89 would lead to actinium haloes minus the 
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rmg due to protoactiniiim ; isolation of element 86 
would lead to the characteristic radon halo discovered 
by Prof Joly , isolation of elements 84 and S3 would 
lead to a single ring ehaiacteristic ot polomimi ,* 
isolation oi element 82 would perhaps lead to the 
liolomimr img and to any rings due to possible 
a-particle activities from the end-pioduets ; no halo 
IS to be expected trom the isolation oi the cj.mck- 
changing products of element 81. Tiiorimn minerals 
may be simiiaily considered 

Now it IS not milikely that some of the end-products 
of atomic number 82 may be loimd to Idc feebly 
radioactive For theoretical reasons too lengthy to be 
given here I find that possible end-products of atomic 
masses 204, 205, 20G, anil 207 are unlikely to possess 
any radioactivity, while those of masses 210, 209, and 
208 maybe feebly radioactive, and that, of these three, 
actimum-il of mass 209 (Katube, Sept. 17, p. 402), is 
likely to be more imstable than the two others. Now, 
for a given half-value period, an * a-rayer ’ of the 
actinium senes has a larger range than an * a-raver ’ of 
the thorium or urammn series. The a -part icle from the 
product of mass 209 might therefore be expected to 
have a longer range than those from the two other 
products, but shorter than the a - particles from 
uranium or thorium. 

The identification by S Iimori and J Yosliimura 
of Z-haloes with X-lialoes was made, not by a com- 
jianson wath their own of Prof. Joly’s published 
measurements, but irom observations of his photo¬ 
graphs. (The published measurements of both sets 
ot haloes do not, m fact, agree well ) For a reason I 
ivQow not, the radii of the rmgs of uraiiimii and 
thorium haloes measured by the Japanese agree 
closely wnth those to be expected theoretically, while 
those of Prof Joly are generally smaller, the deviation 
from theory being the greater tlie shorter the range of 
the a-particle A straight-line relation appears to 
coimect the theoretical with his observed radii of the 
rings, and, usmg it, I have calculated the radii of the 
rings of Prof. Joly’s imexplained haloes to compare 
them with the other measurements. The smallest 
rmg observed has then a radius of 7, 5 4, and 6*3 
in hibermiim-, Z^-, and respectively, and 

the second smallest rmg has a radius of 11-0, 10 5, 
10 * 8 , and 10 7 fi in two different ^ets of X-haloes, in 
a Z^-l\dlo and m an unnamed halo respectively. 
Each of these rings is too small in radius to be ascribed 
to any active radioelement. The larger of these I 
ascribe to aetiniiim -0 (mass 209), and the smaller to 
bothradium-fi' (mass 210 ) and to thorium-il (mass 208). 

On this view, if lead alone were isolated from a 
urammn mineral, a single ring, the lai'ger of the two 
small rmgs, would be observed, since the concentration 
of radium-Q^ relative to that of actiniiim-fi is very 
small. This would explain Prof. Joly’s unnamed 
halo, the smgie rmg of which has a radius of about 
10 y. Similarly, if lead alone were isolated from a 
thorium mmeral, the smaller of the two rmgs would 
be formed. Tins would explain the hibermum rmg. 
If protoactiniiim were isolated, the resulting haloes 
would have rings characteristic oi protoactiimun and 
its products without either of the smaller rmgs. This 
would explam the maj ority of - and Za-haloes. If lead 
and protoactimum were simultaneously isolated from 
urammn mmerals, the resulting haloes would show the 
rings of protoactinimn and its products and the larger 
of the two small rings. This would explain the 
X-haloes. If, finally, the uraniiun minerals contained 
thorium, as many of them do, there would be, m 
addition to the actimum rings, the smaller of the two 
small rings. Tins might explain the remamder of the 
Z^-haloes. 

I do not stress these identifications at the moment, 
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but I feubiiiit that the two points stated abo’^’e atfoid j 
a solution of these iimdentilied rings moie probable 
than the asciiptioii of Z-haloes to undiscovered and 
iiiilikelv radioactive piodiicts and, tS. Eosseland 
fXATrRE 109, 711: 1022) suggested, of hibernium to 
an element of atomic niimher appioximately 40. 

If these views are coriect, the disinte.gi'ation senes ' 
are ]>arlly extended to the element mercury , hibei- i 
iiinm Is identified as thoriiundi (or one of the two j 
thoriuin-lfs) . the half -value period of actinium-ii j 
calculated from Geiger and Xuttails relation is of the i 
ortier of years. 

A. S. Russell. 

Christ Chinch, Oxford, 

Sept. 16. 


Changes in Herring Shoals. 

After the War, extended heirmg investigations 
were commenced at Ciillercoats, and since 1919 there 
has been a continued senes ot observations as to 
the size, age, sexual development, and growth of the 
fish from some of the most important shoals m 
British waters It is possible to point to three well- 
defined changes m the shoals, ancl the evidence from 
growth data indicates that these have been brought 
about by migration. There is a possibility that these 
migrations have been due to hydrograpliic conditions 
Towards the end of 1920 there was a movement 
of some of the Xorth Sea herrings to or towards 
oceanic conditions This movement was contmiied 
in 1921, m tvhich year the whole of the east coast 
fishery was a failure (Beports. Dove Marine Laboratory). 
The years 1920-21 w^ere marked by an abnormal 
invasion of Atlantic water into the North Sea. In 
1023 the migrants of 1020-21 returned as spring 
spawners to the grounds off the north of Scotland 
and about the Shetlauds ; some few made their way 
so far south as the Berwickshire coast. Their scales 
showed a North Sea growth for the first three years 
and an oeeamc growth for 1921-22. In the same 
year old fish, six winter rings and more, practically 
"disappeared from the shoals of the nortli ol Scotland, 
Shet lands. East Angha, and north-ivest Ii eland ; the 
scales of fish from Howth, the Smalls, and St. Ives 
indicated extended migrations (ibirL). The white 
fishery was pooi on practically all our fishing gioimds. 

Johansen directs attention to an abnomially strong 
inflow from the Skager Rack to the Kattegat in the 
spring of 1923 {Jour. Con. Per. Inter. Explor. de la 
Mer. voL 1, No 2) and to increased catches of 
mackerel from Danish waters {Medd. Komm. Haiuind , 
Fisk., Bd, 7, No, S). Watkins, in Ins report on 
Cartligan Bay shoals, quotes Lloyd as to the invasion 
of Cardigan Bay by oceanic forms in the summer of 
1923. 

In January 1926, extraordinary numbers of yormg 
fish (1924 year-class) appeared ofi north-west Ireland, 
and trad© papers reported the invasion of the lochs 
of western Scotland by shoals of small size and poor 
quality. About the north of Scotland, the 1920 
year-class and younger fish faded to appear in 
sufficient numbers to make anything but a poor 
spring fishery, and the same applies to the Berwiek- 
siure coast (Repis.. Dove Mar. Lab.). In August 
there was an exceptionally good fishery off the 
Nortliimiberland coast. Following this we have to 
note a marked difference between the shoals of 
north-western Ireland and northern Scotland in the 
€»riy months of 1927, Previously the relative values 
of the different year-classes were the same for these 
grounds, but now the 1923 year-class is predominant 
about northern Scotland and that of 1924 about 
north-western Ireland. In Shetland waters the year- 
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classes which hail been good previously aie now pool, 
and the pool year-classes aie good. This is illustrated 
by the age composition of two samiiles given below. 

Winter Rings (Percentages). 

Date 3 4 5 G 7 8 9 10 10+ Tot 1 

Feb 27, 1920 . 12 2 4 3' 7 30 3 - 1 178 

2Iar 5, 1927 ..+ 30 7 17 8 21 8 - 1 190 

The Nortliimiberland shoals have been marked 
this year by abnormally high percentages of fish 
with 2 winter rings. They are a year younger than 
usual Reports from friends in the herring trade 
state that from Wick to below Scaiborough the fish 
have been small It will be of interest to see if the 
East x4ngliaii fishery is marked by large nranbers of 
young fish m October and different relative values 
of the older year groups later in the season. 

It IS evident that the herrings have been swimming 
differently and the large catches of salmon oft’ the 
Tyne 1926-27, and the taking m August off the Tyne 
of cod more than 40 lb when gutted, suggest that 
other fish have been domg the same 

The Dana m August 1926 took 297 larval eels from 
the southern part of the Faroe-lShetland channel, 
and Schmidt (Jour Con Per. Inter. Explor. de la Mer, 
vol. 2, No, 1) gives these an age of to 2] years. 
The International Ice Patrol i ©ported for 1924 an 
absence of ice and fog, warmer water than usual— 
5 ^ to 6° F. above normal in March—over the Grand 
Bank Region, and for the first time a comiilete 
cessation of the flow of Arctic water southward along 
the east side of the Bank dm mg the ic© season 
The Ayinual Report. Department of Mamie and 
Fisheries, Newfoundland, 1924, states that Labrador 
cod were on the grounds before the fishermen v'ere 
ready, and that whilst the southern Labrador cod 
fishery was poor, that of northern Labrador was 
excellent Huntsman The Ocean around New- 
toundland’') records exceptionally warm ivatei over 
the Grand Bank early in the season of 1924, cod 
farther m than usual on tlie banks off Nova Scotia, 
large t[uaiitities of haddock close inshore off Nova 
Scotia and New Brunswick, ^ the finluro of the cod 
fishery of the Belle Isle region, and the cajiehn 
farther noith on the Labrador coast than ever before. 
Jensen W On the Fishery of the Greenlanders”) 
records for 1924 the presence of great quantities of 
large cod m Davis Strait in June, great shoals of 
small cod off western Greenland at the end of summer, 
and for the first time m seventeen years the presence 
of Gadus Virens in Greenland waters From the 
statistics of the cod fishery given by Jensen, it would 
appear that in 1924 the cod population of western 
Gieenland split, one half going north, the other south. 

There is evidence that in 1924 the fish of the north¬ 
western Atlantic were swimming differently and that 
their movements were influenced probably" by hydro- 
graphic conditions. The connexion between" the 
happenings on the other side of the Atlantic in 1924 
and clianges in British waters, indicated by the 
herring shoals as beginning early in 1926, is perhaps 
worthy of consideration 

At present the chain of events w^oiild appear to be 
as follow's : An abnormal activity of oceanic waters 
m 1929-21 probably due to lunar infliience; a 
cumulative effect or a reboimd from the Arctic 
aceoimtmg for the happenings of 1923, the pro¬ 
duction of a mild Arctic winter, 1923-24; a diminu¬ 
tion of cold cun-ents entermg the north-w^est Atlantic 
m the sprmg of 1924, followed by changes m the 
north Atlantic waim cmTents which‘influenced British 
waters and fisheries early m 1926. B. Storrow. 

Dove Marine Laboratory, 

Cullercoats, Sept, 24. 
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The Crystalline Nature of tlie Chief Constituent i 
of Ordinary Coal. j 

The examination of tlim sections^ of coal with the i 
petrological microscope (-^ee Xathre, Dee 25, 1926, 
p 913) has been extended to Tertiary coals from i 
Baluchistan, the Punjab Salt Bange, and Assam. The j 
observations previously made on Paldsozoie coals have , 
been confirmefi by the later investigations, except for ] 
the pleoeh" oism, which is deceptive and probably not > 
actual 

In every section which has been studied m ordinary 
transmitted light, practicallv all the biight coal and 
nuich ot the dull coal layers seem to have the structure 
of polished wood and to con^L'^t ot a madder-re<l 
coloured, translucent substance If the section is 
thick or the illumination feeble, this substance is 
darker coloured or almost black In very thin sections 
or with strolls: sunlight, this substance has a distinct 
golden yellow colour Examined in plane polarised 
fight, ail sections show an exceedingly faint waxing 
and waning m the illimiiiiation of the coal substance 
throughout the movement of rotating the section. 
There is no definite daikeiiine: or lightening as a 
whole at ceitain ]50sitions, and thus pleochroism is 
evidently absent 

Sections of bright coal cut parallel to the plane of 
lamination and exammed between crossed Xicols 
show the coal substance to be isotropic. The section, ■ 
although dark, is not absolutely dark between crossed 
XicolsClose attention, while rotating; the section m 
this position, shows that every part of the substance 
goes absolutely dark at some point, but it lets a little 
light through m other positions The total light 
coming through is, however, small, and the darkened 
section seems to be luuformlv darkened even duiang 
the rotation of the slide There is of course the same 
veiy faint continuous waxmg and waning during the 
lotational movement, as watl notieerl for the illumin¬ 
ated section in plane polarised light 

All sections cut perpendicular to the planes of 
lamination and exammed between crossed Xicols 
show the coal substance to have the crystalline 
chaiacter of a uniaxial’mineral The whole of the 
coal substance seen in the field of the microscope is 
in optical continuity as if parts of a single crj’stal. 
It has, on rotation of the section, a definite extmction, 
very distinct with really strong illimnnation, parallel 
to the lines of the laimnce ^Tlie extmction is not 
absolute at its darkest point, nor is the section veiy 
bright when the Xicols aie at lo" to the lanim^e. 
Howevei, there is no doubt whatsoever about the 
extmction phenomena bemg cpiite clear m all the 
sections cut perpendicular to the coal lamina?. 

The coal substance is seen to be somewhat granular 
midei higher powers of the microscope. In some 
portions of the slides there is evidence of a celMar 
or woody structure. The presence of recognisable 
structm*e m the coal substance does not afect the 
optical x>heiiomena at all. If a honey-comb was filled 
wuth opalme silica and a section made, the general 
appearance of the slice muler the microscope would 
probably be sinular Slopes and Wheeler (‘"The 
Constitution of Coaid* Department of Scientific and 
Industrial Research, 1918, pp. 20-21) have recorded 
an observation of this natuie in the case of a piece 
of lossil-wood exammed by them The siliceous 
matter had permeated and filled the wood cells 
without destroying or iex?lacmg the tissues separatmg 
the cells of the original wood. 

In addition to the main or chief constituent of 
coal, the section reveals the presence of thiee t\y)es 
of minor constituents: (1) Resinous bodies, (2) 

amorphous ' mineral charcoal,’ and (3) inorganic 
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matter Any one oi more of these three minor con¬ 
stituents may be jireseiit m abiuidance and impart a 
distinctive character to the coal, e g, dull waxy or 
tepore coal (bog head), dull silky coal, and coal shale 
being types respectively Each nf thefte minor con¬ 
stituents ofieis an attractive field for research Their 
study IS far more complex than the simple names 
suggest 

Tiie discovery that the chief substance or con¬ 
stituent in ordinary coal was piobably lifpiid or a 
fiuid jelly which has afterwaids hardened affects the 
exi'^tmg nomenclature of coal constituents. Xo terms 
ba->ed on lithological chai acters (c.g. entrain, claram, and 
duiain) or on a botanical origin (e g. anthraxyion and 
atti'itiis) can have more than a desciiptive significance. 
Such names may be convenient if restricted to the 
axipearance or structure, respectively, of the coal, and 
! not extended to the nature of the coal substance. 

I The older, well-known terms, bright coal, dull coal, 
and mineral charcoal, with perhaps the mtroduction 
of such adjectives as silky, glossy, matte, waxy or 
resinous, and shaley, can be made just as expheit as 
any of the above teinis for descriptive purposes, 
i {See descriptions by Fermor, Memoirs, Geological 
i Survey of India, voL 41. pt 2, 1914, px? 180-181.) 

' A note of warning must, however, be soimded in 
regard to the naming of the chief constituent of coal. 
It is as certain as can be that this constituent x^er- 
meates the coal and has crystalline prox^eities sug¬ 
gestive of a definite substance We are under no 
delusion that analyses of the x^ntest forms of brown 
I coal, bituminous coal, and anthracite clearly indicate 
I a loss of carbon dioxide and methane from a composi- 
j tion, say, of clopplente. There is little doubt that with 
I loss of volatile matter the coal substance has not 
merely hardened, become denser and changed in 
apx^earance (lustre), but that there is an evident 
change m comx^osition. Therefore in givmg a name 
to this chief constituent we must remember tins 
change of chemical composition. It would be simx'Jlest 
for the xiresent, |ieiiiaps, to use the word coal suhstance, 
in a strict scientific sense, for the chief constituent of 
coal, usmg the general word “ coal ’ as it has always 
been iisecL Cybil S. Fox. 

Geological Survey of India, 

Calcutta, Sei3t. 7, 


Origin of the Rio Tinto Ore Bodies, 

After a year’s intensive studv of the surface and 
underground conditions at the Rio Tinto Mines in the 
Province of Huelva, Spam. I have been led to a 
theory as to the origin of the great ore bodies in this 
region- As this theory or working hypothesis has 
already borne fruit, inasmuch as it has led directly to 
the findmg of several new ore masses, it is deemed 
worthy of brief mention here in advance of the full 
discussion which -^^ull appear later. 

In the ^ucmity of the muies there are two masses of 
quartz poiphyry. The southern mass is a sill which 
has been injected along the cleavage of the slate. To 
the north of this sill, and separated by slate, there is 
another porph;>T.y intrusion wdiich maps as a dyke. 
On its southern flank it either undercuts or reverses 
the dij) of the slates. On its northern flank it has a 
conforaiable intrusive contact with slates, that is, 
the strike and dip of the f>orxihyry-slate contact are 
the same as the strike and dip of the slaty cleavage. 
Withm the porphjny area there are numerous 
isolated bands of slate. The North Lode groux3 is 
entirely surrounded by porphyxy. On the other 
hand, San Dionisio, Eduardo, and South Lode are 
on the south contact between porphyry and slate. 
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Planes is at the eastern nose of the dyke with mineral 
between its slate roof and tlio poiphyry. 

The i^orphyry, which is near a nimoral mass, is 
fiactured and also sheared. The shearing;' appi^ars 
as an appioximation to a rough irregular cleavage 
The fracturing gives a coarse cioss pattern and the 
fractures are now tilled with pyrites, chaIcopyrit<e, and 
gangne. The ensemble of these vein lets is called a 
stockwork. 

The stockwork is always found below or to tho^siclo 
of the mineral, and extends both horizontally and 
vertically for considerable observable distances from 
the masses. 

I believe that the masses were fed from depth hi/ the 
solutions traversing these channel-ways. 

In regard to the sliearmg and tractiinng, it would 
appear that forces other than those usually tenned 
orogemc, that is, largo scale langential compressive 
forces, must be called in to ex])lain their origin. The 
reason is that any forces of sufheient magnitude to 
shear and fracture the porphyry would have jiulvor- 
ised the slates to a degree not seen in the areas around 
the dyke. It follows that one should look tor tlio 
cause within the porphyry mass itself. 'VVliere stock- 
work is strongest there is less shearing and vice versa. 
Purthermore, the strike and dip of the shearing 
approximately parallels the contact of the poiphyry 
and slate. These facts seem to indicate (a) that the 
shearing is the result of injectional pressuie, and (6) 
that the shattering took place following the crystal¬ 
lisation of the magma when torsional forces were 
brought into play by slight upward or downward 
movements of the somi-liquid magma boneatli its 
chilled roof. Where a shear structure existed, the 
movement was taken u]) along the already existing 
linos of -weakness, but -whero tlie magma had crys¬ 
tallised normally the r<\sult was a shattering. The 
pattern of the shattering on any [ilano resomliles 
closely that which was produced l>y ilauhri^o in his 
classical expornneni on tlie torsiunal effi'cts on a glass 
plate (^‘'Etudes synt!ictii|ues do Ucologio Expori- 
mentalo. ’ ’ Par is, ] 8 7 0.) 

AvS the magma cooled, pressures wore brought to 
bear on the interior of the porphyry mass and the 
mineral bearing solutions -woro caused to circulate 
ujiwards through the fractured zone. These solutions 
replaced the softened and comminuted slate, which had 
sxmered alteration by the intrusion of the porphyry, 
and to a certain extent the poiphyry itself. It may 
be asked why all the slate at the slate-porphyry con¬ 
tact is not thus altered and therefore in a state lavotn- 
able for replacement. The answer is that where the 
porphyry has cut across the slaty cleavage or where the 
porphyry Jias included heel-shaped masses of slate, it 
has had the opportunity of altering the slates. Where 
the porph5n'y has simply slid up along the slaty 
cleavage tliera has been little alteration, because iho 
slate is almost impermeable to solutions in a direction 
normal to a cleavage plane. 

G. Vtbert Douglas 
Geological Department, 

Bio Tinto Mines, Bpain, Hept. 1927. 


The Electric Arc in High Vacuum. 

Whatever the mechanism of the electric arc, we 
can scarcely expect an arc to strike and to persist 
under pressures so low- as to render diilicuit the 
passage of a high voltage discharge. However, in 
the course of some experiments on tlio dischaigo of 
electricity through gases, it was observed that under 
certain conditions an electric arc carrying many 
amperes can be maintained m a vacuum as high as 
0*001 mm. 


The (‘Icctrodes y|, /i, and (< (Fig 1) arc placoi. 
under a, laigi’i hell-jar of 12 li(f*('S ctipaciiy. Flt«*tro(le 
vl IS a hea,vy !<»d or block ol metal ('iu‘1os(mI m />, 
an (d(H*tro<le m the shape of a. f)o\ imuh^ ol la^aivy 
nudul gauze or pia'for'at^^d pLiti* hde(*trodt'. (> is , 
cotnj)os(Ml of a CHxailar pla,h‘an(l an msulateil plat imini*.#^ 
s<-ri[) si-rebluHl across a.n opening in tht^ p!at>e ; it, 
may ht> usi'd eittu'iras <1 (*old eliH'l rode or a,s a. Wehmdt 
cathode. Fleda'odes J and /* caiii f)e ('onmnd.iMi to 
the 2.30 volt lino, and electrode (J (.o a, sourc(5 of high 
potential. When a vai'uum is produeiMl imdia’ tlie 
iiell-jar and a Ingh velt-agc^ disehaige pass(‘d bet.\v(x>n 
C and Jd, an arc strikes liet-wmii ,1 and />* and lonips 
going after the a,ux;ihary disi'luirgi' is stoppcMh Idi(3 
Ingher tlie vacuum, ttu’) tnisua* tta^ ari* stait-s At 
0 001 mm. [ircssuns a p d. of OO volts am’oss I and /i 
IS suOicient to start tlu^ arc,, ai. 0 05 imn I2tt volts 
IS nocossary, while at J lum pri'ssiire a- |i d of 23t) 
volts IS not MuilicKxit/. During the passagt^ ol Itu' 
arc the {irossure un<l(M* the hi'll-ja,!' nataii'atly mennses, 
but if tlio eiectredi's .1, Ih and a,m {iriadoiisly froixl 
from tlu^ occluded gasi's iiy a, prolongiMi disiduu’ge 



and tlie nuastiiri^ in ila^ vtM^si'l rernowMl by plies- 
(ihorus poni/oxid(x tin’s ni(*r(*as(^ liciHimes viay sinal! 
In one i^vpia’ifmait, for ('Ynni|>h\ an arc (*a,rryiny, 
,3 ampoi’i's lor 10 siuamds raiwwi tin* pn^ssin’i* to onl> 
0 002 inm., and a.i. this pn^s:nr(\ afinr the ,n'e had 
})txai interrupt.iMl, the Ingli voltage ihseharcn froni 
electrodes (I st.iil [lasseMl udJi <hrhcuft.y, iihouni’' the 
cha,raet(5ristac gj-eem IhioresetMiei* on the walis ol the 
hell-jar. The fact< that with sinaJI potential dilTer- 
encos practically nnhnnted mirrcads can pass betaveen 
electrodes A and //, vvhih^ tJu^ low t>r(‘Sstiro makes iti 
almost imjiossihle for tla) thschtu'ge tn fiass from the 
electrode C in spitu of the fiigh potiintia.l aptihed, is 
very siuprising, and m<h(‘at(‘S tlial- the nuH'hamsm 
of the eloctrie are m ratUcaily ddfiu’cHdi from tiia.t of a4i 
ordinary discharge. 

The arc has boon producixl witli copper, brass, 
iron, and aluminium electrodes, it/ shows t-fie usua,l 
curront-voliage ciiarachmst/iig the pal. am-oss tdie 
electrodes dropping to about 20 volt.s whtai t/he 
eiiiTont IS increased to 30 anifua'cs. Wfun the, a,r<‘, 
strikes, a brilliant spot appears on the surfavi^ of t.he 
catliode and continuously cliaiigi'S its position as in 
the case of a meumry arc. 

An intorosting h^af/Uri^ of the a,re is the unilateral 
relationship wdncli the polarity of tin* a,i'(^ must, biuir 
to tiio polarity of t.ho anxiliaiy disidiarge ladiwei^n 
O and B. if C is iUi anod(\ ihc a-n* staikes in¬ 
dependently of i.h(3 dinM't/iou of the rah! hd/Wi'en 
its oloctrodivs A and />', hut. wduai f/ is used a.s a 
cathode the arc stnlo^s on!> when d is tla^ anode in 
tho arc circuit. I^iis propixly of the i!r<*. luis iKuai 
successfully (snployed in seini' expei ituents in 
rectifying albauat.ing ('inriad. N. Itx^rNfCU. 

idiysics Jaihorat'Of'itw, 

(5)lumhia Univm'sity, 

Now York, Ang. 30. 
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Golierence of the Reflected X-Rays from Crystals. 

On Jauncey\s thooiy {Plujs Rev,,2b, 314; 1925) of 
the uiioiodified line iti the t-ompton elfecd., an un- 
luodhied X-iav is Hcattered when the enei^jjy of the 
nnpulso imparted to an electron is insuhioiont to 
eject the election fioin the parent atom hi tins case 
tlie impulse is presumably mijiarted to the atom 
itself The ehani>o of wavedength of the unmofhfiod 
ray should tlius bo of the orcler of [(mass of the 
electron)/(mass of the atom)] x (change of wave¬ 
length of the modified line) It is generally assumed 
that no coherence occurs for moditied scattering on 
account of the change of vave-iength. In the case of 
unmodilied scattering, however, it is assumed that 
(johoionco does occui*, as, for example, m regular 
crystal reflection (see papers by IVilhams, R/nl 
Mnq,, 2, 657 ; 1926 , and tfauneey, Phys Rev , 29, 757 ; 
1927) But bow can coherence occur m iimuodified 
si'atteung if there is a change of wave-length, however 
small Perhaps there is no cliange of wave-length 
at all in iinmodihod scattering 

Following the idea underlying Jauncey's interpie- 
tation of the unmodified line, the atom should not by 
itself receive the impulse of the scatteied ({uantum 
unless the energy accpiired from tins impulse is 
sufficient to give at least one cjuantuin of vibrational 
lieat energy to the atom. According to Einstein’s 
theory of specific heats, this energy is hv, where i' is a 
frequency of the order of that of the restslmhlen 
from the substance in question The wave-lengths 
of two bands of these reststrahlcn from rock-salt aie 
47^ and 54/^ (Wood, '‘Physical Optics,” p 412), or, 
let us say, of the cider of 50A ([uantum of this 
wave-length has an energy of 0 024 electron Ef wo 
consider the line of molybdenum reflected from 
the (100) ])lanes of rock-salt in the order, the 
energy of recoil given to a soilium atom by the 
mi|nilso imparfetl by the roliocted ({uantum is 
0 0252 siirvolt-oloci^’ous (sec Oom|)ton, “X-Rays 
and JilliM'i.rons,” p. 267). Ri^placnig sm by n\j2d, 
tile energy of re<H)il is 4*02 ^ 10"'^ ' volt-eioctrons 
ILenco tfio ratio of the energy of recoil for each oi'der 
to the eiKM'gy of a (juantum ot rcslJilmhPn is as follows: 

n I 2 3 4 5 6 7 

ratio 0 017 0-067 0 15 0 27 0*42 0 60 0 82 

ddio highest possible order of rofiection according to 
Bragg’s law is the seventh. Tlie fact that the ratio 
IS always less than unity indicates tliat the energy of 
recoil IS always loss than that of a quantum of thermal 
agitation, and this implies that the thermal agitation 
will not bo excited. Presumably, therefore, the 
impulse IS imparted to the crystal as a whole. There 
IS thus no reason to anticipate an absence of coherence 
in the reflected rays. 

This "jiGint of view leads natuj*ally to the quantum 
inter]) ret at ion of crystal diffraction as suggested by 
iJuane. 

O. E. M Jaun(’ry. 

Waslimgton University, vSt. Louis. 

A H. OOMPTON 

University of Chicago, Hept. 1. 


Spectrum of Ionised Krypton. 

Tub lines of the spectrum of krypton which appear 
under the influence of condensed discharge, were 
first carefully measured by Baly (Phil. Trans , vol 
202, p. 183 , 1903). Messrs. L. and E. Bloch and 
Dejardin (Ann. de Phijs , vol 2, 1924) have recently 
studied the spectra oi kiy]3ton developed with 
oloetrodoloss discharges, and in-arranged most of the 
lines given by Baly, and also many new hnes measured 
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by thcmselve.s, into groufis of spectra appearing 
with varying excitations Following the analogy with 
loinsod noon, the spectrum of which was by 

me some time ago, L have obsfH’ved tliai- the spark 
liiK's ot kry])t<>n wlucli appear at the lownst excitation 
show a considerable mmilier ol regularities. I give 
below three groups ot terms. A, R, and C , sui*h tliat 
A combine wnth P, and B wutli O, and aerouut for a 
largo percentage ot lines Tiio values given are purely 
arbitrary, the deepest level so far discovorod corre¬ 
sponding to 0. 

A 

0 4774 4 

2263 6 5645-7 



n. 


21094 9 

25550 4 

28891 5 

21457 7 

26272 7 

29164 5 

22952 1 

27288 0 

29532 4 

23240 1 

27306 1 



C. 


44247 5 

48970 1 

50526 3 

45053 8 

49045 7 

51607 5 

48577 4 

49227 2 

52245 5 

48620 0 

49734 2 

52310 1 


T havo not yet succeeded in identifying the natures 
ot those teiins unambiguously . Zeeman s])htting of 
some of the lines holds out the best promise of success 
m this direction P. K. Kicinaj. 

Physics De{>t , Science College, 

Patna, India, tSo})i 14 


The Diminution in Number of the Nodes in the 
Bivalents of Lilium. 

The species of Liluun examined havo twelve pairs 
of long chi’omosoines. The numbers of nodes in the 
bivalents of L^h^m> lorujifioriinh (and Ltlnwh regale) 
wei'o counted at different stages, from the earliest 
prox^haso, immediately after tlio diploteno stage, to 
the diaphase; and also at the Tnota]‘)haso itself. 
These counts were usually made after x*)rossing eyto- 
])lasm and chromosomes from the coll. Such counts 
showed tliat the average number of nodes for the 
group of twelve chromosome pairs w^as 22*1 for the 
diaphase and motapliaso, wdiile in the earliest ]>rophaso 
it was found to bo 39. Thus nearly half the nodes 
(43 x^^i* cent.) disapxiearcd between the dqilotono 
stage and the diaphase. In L. longiflormn, pollen 
mother-cells observed at stages betw-^eon the earliest 
proxdiase and the diaphase showed different dogroes 
of diminution in the number of nodes. In the four 
largest chromosomes of Hosta ca'rulea, a similar 
reduction was observed, from 9 to 5 nodes. From 
the drawings of Newton (Lvmi. Boc. Jour. (Bod.); 
1927) it can bo estimated that there was a loss of 
nodes between the oarlxost x^rophaso and tiio diaphase 
of somewhat loss than ono-haif the number m '“ruiipa. 
The nodes at the diaphase and first motapbaso can 
}>e provod, in all or nearly all cases, to bo (ihiaBmas. 
This ean bo shown in L, candidum by pressing the 
motapliaso bivalents flat, when the X-chiasmas are 
clearly visible. The c|uostioii is, then, what is the 
nature of the nearly fifty x^^i" cent, of the nodes 
which (lisapx:)ear before diaphase ? The writer 
considers that the majority of these are not half 
twists; as has, x^^^rhaxis somewhat hastily, been 
concluded by the early eytologists. 

John Belling. 

Department of Genetics, 

Carnegie Institution of Washington, 

Cold Svpring Harbor, 

Long Island, N.Y., Aug. 23. 
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Invention as a Link in Scientific and Economic Progress.’ 


By Sir James B. Hendkesoist. 


I NVENTION and discovery arc so closely allied 
that they are often confused. In our coninion 
speech the two terms are frequently used as s^uiony- 
inous, and if one seeks an exact lino of demarcation 
between them one finds it difficult, if not iinjiossihle, 
to distinguish one from the other in any but tlic 
most general terms. Both involve an increase in 
knoAvledge winch may bo great or slight, and may 
have an immediate effect or may take a lifetime 
or more to consolidcate Both involve scientific 
imagination Each may be only a happy idea, 
the inspiration of a moment or m some cases an 
accident, but the testing of the idea and its final 
enimciation as a physical truth or as a finished 
invention may occiqiy iuan\' years Neivton is 
reputed to have discovered the theory of gravita¬ 
tion on seeing an apple fall from a tree, but assuming 
that to have been the birth of the idea, we know' 
that the completion of his discovery and the proof 
of the universal law of gravitation took the best 
part of his lifetime and involved the invention 
of new branches of mathematics to coiujilete the 
proofs 

The dividing line between discovery and in¬ 
vention is, in very general terms, the same as 
between theory and practice, between the abstrwd 
and the concrete. Discovery is essentially an 
increase m man’s knovdedge of Nature and its 
complexities, and is therefore intangihle. It may 
be a discovery of a now principle, a mnv ehummt, 
anew and hithtudo unknown quality or ffiiaracbu*- 
istic of a known substance, and so on, but I-Ik^ 
discovery, per h(\ has no r(\ga-rd to any partnuilar 
practical appliciation of the new knowledge', 
invention, on the other hand, has ii^s splu'n^ in 
the x^’actical application of knowledge, and (iu' 
knowledge used may be new or may be as old as iho 
hills. It may be, and it is often the cas(^, that 
invention involves other discoveries which may bc^. 
complementary to the original discovery and form 
its completion, or may be entirely unrelated to it 
and form the nucleus of a new brancdi of study 
It is possibly this fact, that the difficulties en¬ 
countered in developing an invention often lead 
to new discoveries, which makes it so difficult 
to separate discovery from invention. X think, 
however, that this distinction in general terms is 
sound, that discovery is mental wliile invention is 
material, and wffiile it is true that in the large 
majority of cases an invention is in its origin a 
mental conception, it is a conception of some¬ 
thing material and practical, while a discovery 
begins and ends in the realm of the mind. 

When one seeks to study the history of some 
of the great inventions, one begins to realise how 
exceedingly complex they are, despite their out¬ 
ward appearance of simplicity. As an example, 
take wireless telegraphy and telephony. No 
single person deserves the credit for its discovery 


the presidential address delivered to See.tion 
of the liritisli Aasociation at Leeds on Soyt. 1. 


0 (Unglnoerinia:) 
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and invention. Maxwell, Hertz, Lodg(% ('Fookc'S, 
Branly, Marconi, Ja^cikson, hkmiing, ld)n\st, 
Eessenden, and many otluavs liavi' eoidirihidiCHl 
their share to its (kwelopmeni-, !)ut tfu' basis oi 
wireless commuiucation (lid not lUdd'ssaaily iK'gin 
with Maxw^cll. 

Hertz w'as the first to prodiuu' apparatus for 
transmitting and recauvmg winti'ss ua.ves, and 
this apfiaratus was improvcai !)y Branly, Lodgey 
and many oilu'rs, but for furthei* progrc'ss Ona-iuH' 
was neeclod The firsts Ht<^|)S to rna-lu^ a- wirc'k'ss 
t(d(\graplnc installation wau’c^ ta-kcui m Italy by 
Marconi and in (treat Bnta-in by tlu^ Adrmra.liy 
('X]H‘rim<aits (‘.arric'd out fy Admim! Bir Ibmry 
Jackson, who was tluai a (japiain In ttiis kind 
of oomfudirion niomy (aaints for nuuli, and in 
the d(‘V(‘lo[)m('nt< of nn invention liaAing a, com 
mereJal as well as a scuwuh' aHp(H‘tu a e,oninu'reiai 
firm With good finatu'ial bai'Jving will aJwiivs ha\i^ 
a grc'at a(lvant»a,g(' over a- (tovu'rnmc'nt/ (l(‘f)arl UH'ut 
wath a strictly limitcal budgc't a!!ow'a,ne(^ for r(‘ 
search It says miitti, tiHuvfoi'cy for the seimithie 
direction of the AdmiraJty of tiuit tmuy t.luit 1h(‘ 
Admiralty is to-day nundHuvd aauong (Ih^ piom^u’s 
of this great invention. 

Wireless has Ixmui taken as a, typuail illust.rat ion. 
To the man in tiu^ st'rtH’st it/ rc'pn^Htaits simply an 
invcaition, a single? invemtion udid an appa.nml.|y 
simple one r(‘pr(‘S(ait(?d by a. small W'oodcai box 
with a knoll to t/urn. But/ t.o tin? S(U(aitlfi(? hiist^orhin 
who trie's to eh'eipluu’ all t/hat/ the' li(/1i(' box requ’e'- 
seaits in human thought and edfort, if. pre'seaits an 
appexu’a-neie' of aanayang eaanple'xit.y In whieh flu' 
(lisc‘.ov(‘ri('s ajul inve'iit.ions of some? of the' !im*st. 
brains of tavo (?e‘nt/Uri<‘S ad'i' inmxtrieaiily ble*nd<Ml. 

iNVUN'riON AS A iliSa'omOAh SCIMNe!!'!. 

The? sc?i(‘ne.(' of mveadiem is a, (?urious blend of 
the ('xaet s(?ie?n(?(NS, like? matiHumdies, physies, and 
chemistry, with a historienil se^ie'iieav ' It is in 
many resfiee^ts similar to t.he? seiemete' of war, tiu' 
war being against the eompk'xity of Na,tiin% 
man's ignorane?e of that e?ompk\xity a.nd the? 
incfiiciency and insulfieie?ncy of t/he? huimui mt(?ll(‘e?t 
itself. 

Yet it wx? (?onipa-ri? this (?out(\st with I.Ih? wa.rs 
of man with his fc?lk>wumin, whaf. a <liflVr<ai(?e? 
we find. Napole?on said he? I<'nirtu?d the* art of 
war from a study of l.he? lives of the? * grc‘ut<*apt.ainsd 
hut in the? gr(?at(‘r war with Nature?, if we' exmsuft 
the books that have bex'U writte?ti round the? live?H 
of its ‘great captains/ we? find only Imnmn doeau 
ments in which the searcher aJ‘t<?r knowk'dgey to 
help him to carry tlie? fight a little furtlu'r, fimls 
littio h<?lp b(?yond an exam file? of high courage?. 
The technical difficulties are? seldom renjorded, and 
the new s<?archer has g(m(?rally i/o start. a-fre\sli 
and reconnoitre? his way across the? old battle'- 
ground of centuric?s. The fault Honu?tii i?H nt?H 
with the? c!ire>nick?r, but too ofte?n with the? Ia(?k of 
records whiesh tlie? ‘ captain ’ might hawe? le?ft but 
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failed to leave In fact, hero we have a startling 
lesson from the science of war, for is it not 
drummed into every budding soldier until it be¬ 
comes second nature whenhe attains command,that 
one of his first duties in the field which must never 
be neglectcil is to maintain eommumcation and 
pass on all information that may come his way, 
whether it be useliil to liim or not"? The lesson 
has two sides. The soldier knows that he may 
become a casualty at any moment and the infor¬ 
mation winch he gleans may be of vital importance 
to enable some one else to carry on m his stead , 
also, that information which may appear un¬ 
important to him may prove to be the key to the 
movements ol the enemy clscwiiere of w^hich he is 
in entire ignoranee 

Of th(‘ hundreds of inventions which have been 
a, andoned as failures, or of ])ossibiy revolu¬ 
tionary inventions left incomplete simply from 
lack of capital or lack of courage, no record is 
available to those who come after and might 
carry tlumi on to success. Has every inventor for 
all tone to start, from scratcih The same diffi¬ 
culties crop up time after time m the dovolopment 
of inventions, yet every new inventor has to tackle 
the difficulties de novo, and fortunes arc worsted m 
the process. 

Development of an invention is always costly, 
c\mn when guided by all the experience obtainable 
from allied inventions , how^ much more costly it 
is wiien not so guided, the history of the failures 
would most surely show^ Jn most invcntioms 
therc^ (5om(\s a time wium tlu^ inevitable, question 
arises, ‘ ShaJi W(‘ cut our loss or risk further ex- 
pimditurc^ ’ If tlu^ dcK'.ision is to cut tlie loss, 
tlu^ inviudion, whkii is jiossibly a sound one and 
of gnmt vahu^, is pronounced to be a failure, and 

result may b(^ tfic loss of an industry to the 
(‘.ountry or a delay in its introduction for many 
years. will ])rovail in the long run, but 

Uh^ c‘ost of the trials both in time and money 
<‘.ould ])robably b(^. greatly curtailed if records of 
simhar vc^ntures in the past were available. In¬ 
ver ;ors waiuld gain much if they could be trained 
in, and benefit by, the experience of their pre¬ 
decessors in the same field, while masters of industry, 
with records of that experience before them, would 
ho bettor able to appreciate the difficulties of the 
inventor and to co-operate fully with him. 

In every Industry one finds that the experience 
gained in developing the inventions of the industry 
IS ofUui guarded as a most valuable secret. The 
r(\sult is that this knowledge is not recorded and 
often (lies with the individuals who possess it. 
Future workers oven in the same industry have to 
pass through the same or similar experience to 
regain the lost knowledge and the whole con¬ 
dition IS economically unsound. The expense to 
the nation which it entails must be enormous. 
It retards progress, it adds greatly to the time 
and expense of developing other inventions, and 
it brings invention into disrepute because so many 
firms have lost money in trying to develop in¬ 
ventions which have had to bo abandoned simply 
through inexperience. 
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Invextiok and Industry. 

The history of the twentieth century shows 
clearly that invention is the heart of industry, 
the root of new developments, and the source of 
improved methods of production which have led to 
cheaper costs and a wider scope in every industry. 
It has also been the cause of some of the greatest 
social upheavals and strife. Iiinunierable strikes 
have arisen from it, and if there is one lesson in 
political science more potent than another to be 
learned from the history of such movements, it is 
that science is ahvays victorious in the end. Pro¬ 
gress may be delayed or an industry may be lost 
to a country temporarily or permanently by such 
strife, but the steady advance of the wnrid’s 
progress thiuiigh the science of invention is certain. 
One country may lose, but the wurld will gain m 
the end It is only a question of time, anci if the 
leaders of industry, both masters and men, would 
only recognise this fundamental truth, how much 
faster progress would be. 

It must not be imagined, howuver, that every in¬ 
vention can or, from the commercial point of view, 
should be introduced into an industry the moment 
it is made. Quite apart from the time' necessaiil}^ 
vspent in developing and perfecting the invention, 
for which purpose many industries have now 
instituted research departments of inealculable 
value, it is sometimes found that the occasion is 
inappropriate or that the time is nob npc for the 
change involved The introduction of a now 
invention or of a now design may involve many 
complicated questions of policy or finance, because 
the change may have to ho accompanied by heavy 
sacrificjci in other directions, possibly affecting 
other mclustrios or the xiublic at large There 
may have to bo heavy scrapping of spare parts, 
tools and ])lant There, may also be considerable 
loss to the customers of the industry through 
depreciation of the products of the industry 
already in use, for nothing depreciates a firm’s 
jiroduction more rapidly than the introduction of 
a new and superior model 

Manufacturers have therefore, on some- occasions, 
to collect and husband their inventions and im¬ 
provements after testing their merits and keep 
them m reserve for a more opportune occasion. 
The opportunity may occur very suddenly. It 
may arise through a sudden whimsical change in 
fashion which no one can explain, or from some 
other cause which it has been impossible to anti¬ 
cipate, and if a manufacturer lias no policy of 
improvement all worked out and ready to apply, 
he is faced with the awkward alternative of falling 
behind the times by making no change at all, or 
of risking his market by adopting some new model 
which he has not had sufficient time to test 
thoroughly. The former pohey is almost always 
disastrous and the latter is often worse. Numerous 
illustrations of both these courses and their results 
could bo cited from any industry. There inevitably 
comes to every industry a time when radical change 
is demanded, and the firm which is best prepared 
for the change reaps the reward of its foresight* 
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Industry A^^iien viewed in its international aspect 
deterniiiies the lives of nations. The nation wliieli 
organises its industry most eflicjently, which 
hampers it least and stimulates it most by legis¬ 
lation, or absence of legislation, and by its scien¬ 
tific foresight, is the nation wiiicli willjirosper niOvSt. 
Since invention is the heart of industiy, the 
inquirer naturally asks . Is this country doing its 
best to stimulate uivention as a means to foster 
industry ^ Are the leaders of industry fully 
alive to the position which invention plays in 
industrial progress ? Have our legislators ever 
paused to thmk that their functions are only called 
for because of the progress which has been made 
by scientific invention, and that without sucli 
progress they would be unnecessary ; also that, 
in the past, legislation has done much to retard 
progress ^ A study of the fundamental scientific 
causes of progress would form a useful addition to 
the education of legislators 

Invention as a Link between Lxact Sciences. 

It IS sometimes stated that the physics of to-day 
becomes the engineering of to-morrow. This is a 
natural development, since the engineer is more 
concerned than the physicist with the practical 
application of physical discoveries. But the con¬ 
verse IS frequently true, for many physical dis¬ 
coveries and inventions arise from difficulties en¬ 
countered by the engineer. The science of practical 
hydrodynamics is a case in point. Idle matho- 
matioal science of hydrod^ynamics has bec^n of 
little service to the engineer in the praciacal 
})roblcms of the propulsion of ships, in the conipl(‘.\ 
phenomena of vortex motion assoe.iatcKl with the 
flow of w^atcr and sbnxm through turiiuuvs, or in 
problems of aerodynamujs, with the r<vsult that/ th(‘ 
engineer has had to develop an empiricial scioiuu^ 
of hydrodynamics to suf)ply Ids immediate needs. 
A huge mass of experimental results in scu-inv 
propulsion, in aerodynamics and in hydraulics has 
thus been accumulated and is now awaithig soim^ 
discovery or discoveries in mathematics or physics 
to' correlate it all. If vortices could only bo dealt 
with like potatoes or any other form of mer¬ 
chandise, each a complicated physical system in 
itself but capable of being considered as a unit 
difiering only in mass or in its energy contents, a 
forw^ard step might be made. 1'he Lanchcstcr- 
Prandtl theory of lift and drift of aeroplanes is a 
first step in a particular case of the general problem. 
Such a discovery, when made, will bo bound to 
lead to further advances and improvements on 
the engineering side of the subject. 

Most discoveries in physics arise from some 
experimental fact discovered more or less acci¬ 
dentally. The discovery of Rontgen rays was 
accidental, and the enormous strides which have 
been made in our knowledge of the atom by J. J. 
Thomson, Rutherford, Bragg, Bohr, and many other 
physicists during the last thirty years have resulted 
from Rontgeii’s discovery combined with another 
great discovery in pure thermodynamics, Planck’s 
quantum theory, which also * arose from an 
accidental discovery made in the course of ex- 
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periiuont II)o Hejchsunst/alt hi Pxuiin luid pub¬ 
lished a family of rt‘{)n\s(ail,i!ig i,hi) distri¬ 

bution of energy in the siMM'tniin of u Isot black 
body Prof Warn by trial a,iul (UTor obta^incd an 
e(]nation to tlu‘, fauiily, and the loriu o[ (bis 
e(|uatioii was suggestiive Planck, in trying (lO 
develop this equation from lb(‘* la.\vs <^1 tlus'ino- 
dynainics, found that h(‘. could only do so by 
assuming that energy is not indcfmihdy dnisihic 
and ho coined tlio term ' <juantum ' t.o r(q)r<‘S(mt 
the fundamimtal unit 

These two (hseoviM’U's of llontgim and Planck 
form the startmg-pomt of that. m(»st imporiaiit- 
branch of modern pliysics vvhicli lias incrcNa-siMl our 
knowledge of the consCt/ution ol maitm’, a. scimua' 
winch is just heginmng t.o iind its field of appli¬ 
cation m engineering pracitiHg as in t-he (ilnamiionic* 
valve and the*! inodiun })ow<a‘ trausloi’iners on the 
same lines Pi'om thesi^ am! oituu’ applications 
great advances arc still to he ('xpc'ctinl. 

In reviowung the discovia’ic's in physics winch 
have had most elTect in d(‘Vcloping mwv indusiru^s 
and thus calling forth new inventions, om‘. is st ruck 
by the great results in this rc^spcHd, wlindi have 
arisen from afqilication of ttu* s^uumd law of 
thermodynamics, first staku! by Cbrnoii in 1821. 
Carnot (iescribed Ins ideal heat, (mgim* and showa'd 
that the offieieucy of this (mgim‘ is md<‘jKndent of 
the w'orking substance us(h1. Looking limdv upon 
th(^ history of the scieiu^e of Ui(‘rmodynaimics of ttu^ 
last century, it is unfort/umxk^ that, no oih‘ sismis 
to have en’piloyiul itiis siat/tmumt of (brnolts a.H 
a genera.] l-ixxt, and devidopial it. t.o hud what, 
informat.ion (‘ould h(^ dm’ived from it by using 
di(h‘.r<nt. working sutist.amsNs and nuxt.nnss in 
order t.o diseovm* somd.hing atiout. all the sub 
st.a.nc-es usihI, Ibid any om^ <lom^ so, pro|»i’(\ss 
might hav<^ lasn great.ly a.ecel(‘rat.(Ml 

flanuNS Hiomson was th(‘ first, t.o use tills s(*eond 
law t.o d(^U*.rmin(' t.h<‘ lowia'ing of tlie fre^e/ang point* 
of water duc! t.o (irisssun^ ills hrot.iicr, Lord 
Kelvin, foilowcsl witili t.lu' applie.a.I.ion to t.lu^ ctiunge 
from Ii(|uid to vapour Ihtmholtz use<l tin* volt-ati^ 
cell as the w'orkiug Huhsta.iu;(‘ and <l(‘t(‘rmin(‘(| the 
tempiTature coetlKuent of it.s <‘l(‘ctroni(ft.iv(* forci*. 
Then foIlow<‘,d at long int(u*va.ls tlu' applieal.ions 
to chemical ehanges which havc^ r(\sulted in tln^ 
modern science of t.h(Tmodynami(‘ etiemist.ry wdtti 
which th(‘ names of Helm hoi t/., Ost.waxld, Nmnst. 
Van’! Hoff, and (Jibbs are so closity associated, 
and upon wdiich i.he modiun industry of (duniicat 
engineering is based. 

It is a wondiTful (hwdopimnt to he able t.o 
prophesy that under <!(n'tain eondit.ions a cmt.ain 
chemical reaction will tak(‘* pla.(*(% say, Hint, ttu^ 
nitrogen and oxygen of the air wdl! c.omhine a.t. 
certain temperatures and pn^sHunss in a. d(‘fnHl.(^ 
proportion, and that the nxHuftani oxid(‘ c-an be 
recovered and converted to nit!’at.(‘. a.nd nml as 
fertiliser to replac.e the imported a.rticl(‘ a.t an 
economic juice. The applitjations of tluumio- 
dynamic chemistry to explosivi^s e.nahk^ ns t.o 
calculate the maximum firessure to h<^ ohtabmd 
by detonating an explosive, or to eahuilak^ tln^ 
temperatures and f)resHurcH throughout tb(^ ex- 
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plosion of cordite in a gun from the chemical 
constitnciits of the cordite. This possibility has 
gone far lo raise internal ballistics from an 
cmpiricai scicaicc to a branch of natural philo¬ 
sophy. 

Tlic advances which have taken place in the 
commercial development of chemical processes 
based ujioii this important new science of thermo¬ 


chemistry, although already considerable, are 
only in their infanc}^ but the men with the ex¬ 
perience gamed in practical development are very 
few ; and as the experiments are generally very 
lengthy and expensive, the development of the 
industry is necessarily slow The resultant saving 
to the country, however, will far outweigh the cost. 

{To be continued ) 


Indian Agricultural Practice and Research. 


D uring the past century of British rule, 
many attempts have been made to improve 
Indian agriculture ; but wave after wave of effort 
has broken, mth little result, on the firm founda¬ 
tions of the indigenous x^ractice of the country. 
Until within quite recent years, only in the funda¬ 
mental matters of irrigation and reduction of famine 
has any notable advance been made. It is well, then, 
to look back and try to form a picture of the nature 
nd origin of this indigenous agricultural practice. 
When we do so, we are at once struck by the 
commandiug position of the industry m former 
times, and the enthusiasm with which it was 
carried on It is generally agreed that the Aryans, 
an agricultural x^oople, entered the north-western 
part of India some 4000 years ago; and the 
view is also held, although more coujocturally, 
that the Dravidians, also noted agriculturists, had 
then already mtrcnchcd themselves in the south. 
Of the latter we have little knowledge. But there 
IS detailed evideucc in the ancient writings of 
the delight with which tlic Aryans regarded 
(udiivation—wii/uess the following extracts from 
a xiasioral hymn on ploughing in the Rig Veda 
(f)orio(l 2000* to 1400 JKC,) : ''Lot the god of 
I’ains moisk^n the earth with sweet rains . . . may 
the crops lie swesei to us . . . turn the sod merrily, 
J(d the oxen work moxTily, let the plough move 
on merrily, fasten the yoke merrily, apply the 
goad merrily.” ^ Allowing for a certain poetic 
exaltation, this was a bright beginning ; and was 
undoubtedly followed by a great development of 
agricultural knowledge and practice in north 
India. There a|)pears to have been steady pro¬ 
gress at any rate until the early part of the 
Buddhist period (500 B.o. to ad. 500); and 
western knowledge of Indian agriculture dates 
from this period, in that it was carefully studied 
by tfio Grcicks, shortly after Alexander the Great 
entered the country in 326 b.o. 

In ancient India, soils were classified according 
to colour, taste, x>?^oductivity, and suitability to 
particular crops; alkalinity was known and 
feared; irrigation was widely spread, by dams, 
tanks, and wells; methods of dry farming were 
practised ; deep xiloughmg was universal; manur¬ 
ing with animal residues and with oil cakes was 
practised, and green manuring was known and 
valued ; paddy was sown in nurseries and trans¬ 
planted into puddled fields ; most of the crops 
now grown were cultivated; the seasons and 
rains were well understood and allowed for, and 
agricultural xiractico seems to have reached a high 
1 India/’ IL <J. DuU, IHOO. 
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level ^ But after the peak was reached, there 
would appear to have set in a steady decline both 
m the enthusiasm for agriculture and in the import¬ 
ance attached to it. Most of the details have, 
however, been handed down by example and oral 
tradition to the present day. But an Indian 
writer, after discussing these ancient glories and 
the progress being made elsewhere, allows himself 
to describe the Indian cultivator as ” an ignorant, 
custom-bound creature, forced to content himself 
with his lot.” Naturally, the inquiring western 
student will not altogether agree with this ; rather 
is he struck by the wealth of detail, the rare 
economy, and the surprising adax^tation to environ¬ 
ment , and he soon discovers in that environment 
the main reason why Indian agricultural practice 
appears to be a mass of contradictions, wiien first 
viewed by those trained in western scientific methods. 

Putting it hrieffy, the work of the Indian cultiva¬ 
tor is often excellent, considering the limits of 
his conditions and resources. The first business 
of any one desiring to improve matters must be a 
study of this environment. The important benefit 
conferred by British rule in the development of 
irrigation has been already referred to ; the next 
great advance was made when, in the early years 
of the x^i'cscnt century, the Government at last 
recognised the necessity of founding an adequate 
agricultural department and allocating funds for 
its permanence. This was done on a gciioroiis scale 
by Lord Curzon, and during the quarter of a 
century this department has been expanding and 
^ digging itself in ’; in place of some half-dozen agri¬ 
cultural officers, nearly 200 superior posts have 
been created, and the number is daily increasing. 

Defining research as the detailed study of any 
subject by a scientifically trained mind, the first 
difficulty of these officers was to bring their train¬ 
ing into alignment with Indian oonciitions. Any 
attempt at betterment was of necessity dependent 
on a knowledge of the local climate, soils, stock, 
implements, crops, and the resources of the people. 
Amelioration or alieraiion was obviously needed, 
but a series of interlocking factors made this very 
difficult. Irrigation and dry farming had been 
practised from ancient times, but axe always 
susceptible of improvement. There is plenty of 
good soil in India, hut much of it has, by continual 
cropping without due return, reached the verge 
of ‘ permanent infertility.’ There is a marked 
deficiency of pasture land, and what there is, is 
often very inferior ; the cattle, therefore, although 

* O. JoRi Kaju, Journal Madrm Agricultural ^ludentn* Union, 
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iiiiineroiis, are generally small and weak. As a 
consequence of this, agricultural implements liavo 
to be designed with an eye to the strength ol the 
animals rather than the needs of the soil Lack 
of humus and nitrogen content are characteristic 
of cultivated land in the tropics; and cattle 
manure is easily the most suitable material for 
remedying this. But most of this manure is, in 
India, of inferior quality and the bulk is used as fuel; 
while the rich nitrogenous residue from oil pressing 
is largely sent out of the country. Pure seed is 
practically unknown, a field of any crop being 
usually a mass of iinselected varieties. Taking all 
these things together, the cultivator gets little 
out of the soil, it is not to be wondered at that he 
is poor, and anything like the accumulation of 
agricultural capital is out of the question. Without 
this capital it is difficult to see the way to any 
permanent improvement. 

The principle of co-operation was early invoked, 
and some of the first agricultural successes were 
largely dependent on its ap|)hcation Agricultural 
co-operation has been an enormous success, and 
has spread through all the provinces, and it was 
long ago taken out of the hands of agricultural 
officers, with a department of its own Tor a 
century efforts have been made to improve the 
character of the crops grown, largely by introducing 
strains grown elsewhere ; and one of the first 
lessons learnt in the new department was tfiat tins 
method was unlikely to sucfjccd to any great 
extent, hut that in the wuimrE gi'own many 
forms were worth sekictnig and purifying. Work 
in tins directiioii has been a gre^a-t sue.<^(\ss in alinosi 
every crop studied, and sonn' siwcai or enght 
million acres an*- now under S(‘le{^i4‘d strains of 
wheat, cotton, jute, and ricc^, while hybrid ea.n(*s 
have been evolved whie.h arc ra[)ully nqilaeing the 
former inferior kinds. 

These tw^o lines of work, co-of)era»ijon and se(^d 
selection, are readily appreciated by the <ailiivators, 
and obviously place him in a bett(‘r financial 
position. They may thus be regard(*d as lay¬ 
ing the foundation for improvements in othc*r 
directions. , Meantime, a great deal of study was 
devoted to the pests and diseases of the crojis 
grown, and means for their control worked out. 
Alterations in agricultural practice, because of 
its time - honoured nature, arc miKih more 
difficult. It was soon scon that the im])ortation 
of the costly and powerful implements of the 
West would be unsuitable in the circumstances; 
and as with the crops, a careful study was made 
of the local village equipment, costing a few 
shillings, on the chance of increasing its efficiency. 
Cheap models of improved ploughs, harrows, 
cultivators, etc., have been evolved; and some 
30,000 of these are sold every year. But it must be 
confessed that a groat deal more remains to be done. 

There arc some 150 million cattle in India, and 
this very number is one of the chief bars to their 
improvement in quality. Yet cattle may bo said 
to represent the key factor influencing soil fertility 
and agricultural practice in India; ' and far too 
little research has been devoted to this difficult 
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problem. Ancxc(*llcnt VeUu’iuary I)(‘part'mo!ilhas 
existed f<.>r y(*ars, but it is only <juifo hitoly i/Imi 

a])roper liaison has becu) it u-nd the* 

Agricultural Depaiimeiii. Oncol tiluMUost(‘lU'our- 
aging features of the present-day resea-n-h is the in¬ 
creasing attciitiou being pa-id to cattle qm^stions. 

Agricultural rcsear(‘!i in India- luis, in jiasi-, 
lagged considerably bcliiud that in lu'cat^ Brilaln, 
for tlio simple reason that thi* uumlK'r ol trained 
moil employed was so absurdly inaihsiuati^- ic>x 
the work. The total area oi tlu* Indian Itmpiie 
is given as some 1100 million ai-res. Ol tfiis, 
British India covers a little mori* than haJl, tlio 
rest being under native ruliu’s ; about* ti\vo-i'hir<iH 
of British India is classed a.s euli-ivaJde Such 
figures arc impressive ; l)ut no one (atn appn*(uat.o 
the situation as regards rescaireh on l-lu* auyieulturc 
of the country, who has imt spent* tlu* best* yc^a-rs 
of his life in odd corners emhaivouiing iy Indtia* 
things, continually making long train joiirmns 
over territory as yet untouefu'd. d’lns must* be 
constantly home in mind when nauling ol the 
succcss(*s of whi(*-h the Agrienltural Diqjart-ment' is 
so justifiably jiroud. It is probahh' that not- oiu^ 
hundredth jiart of the country has as yi't lK*(m 
materially afleetod. 

Taking the broad vimv, we may regard ih<^ 
eflorts of the past (jiiarter of a^ as so 

much preparatory S])a(l<^ work ; in almost <‘\<uy 
diriiction w(^ know a gri^a-t* (h‘al more* about' the 
crops and their environuH^ut, and can now form 
an opinion as t/o wlnu’e^ prognNMS ina*y la* n'asiaiably 
exp(‘et(*(l. Bneouragi'd by iuei(l(*nt<al Mu*ee{'s<‘n 
along tlu^ padln the otlieHi’s of flu* Agrioultural 
|)(*pa.i*t'm(‘nt. a-n* busy applying the* luosl* reeenl* 
a-dvanc-f‘S ol>t<ained elsmvhmx^ to the solid ion oi 
t/h(*ir most f)r<‘ssing pr’obhaus. It is eady possible 
to r(‘((*r h(*n‘ (*0 one* aspend* of this dcN'idopineid, 
namely, a. rimda-uuadail study of the nutrilion ol 
nuin ajul bea-st und<*r Indian (yiidd.ions d1iis 
study <*mbra-(‘<‘S (.h<* whole* of agrieull are, as 
well as veterinary H(*a‘<aie(^ and es‘rtain aspesds of 
medicine, in (uwdt ease* ila^ soil is tlie fiasi^s , 
with cattle, its min{*ral cumstitidioii and the* effee-t. 
of this on tlu^ fiasiun* and v<*gt‘t'a,bi(* food generaJ!} ; 
and with man, the in!u*r(*nt mda'dional \‘a!tm <d 
the staple foods of tlu^ dinVr(‘id. nations, and 
the (dTe(*t of soil treadnu'ni* on tlu* nutritive vahu’’ 
of the ddlVrmit e,er(*aJs caiitm. dfla* two sl'iidies 
are int(U‘l<Kdving. Lor (^xa-mfde, it lias bee*n found 
that tiu*, nnirit*iv(* valium of cereals is dlsIimdJy 
higher wh(*n tla^ erofi lias btH*n l'rt*a4(‘d with i-attle^ 
manun*. tlian whim aj’tirndal rnannn*s w<*ri* used. 
It is obvious that a gr(‘ad* many yc^ars of work 
will be ncHMled liefore (*ith(*r of th<*s(* projet‘ts can 
yield its full results. Jhit a promising start- has 
been made. Home*, of tlu*- analyses ha-vc* shown 
a Hur])risiug difference m ihe^ proportiems of the 
more important vitaimns in tin* difler(*nt (arcads ; 
and experimental feeding cd' aninnds lias tlirowm 
BuggeHtivelighiontlndaiowm variation in virility and 
diseaseresistainjc of the (hdlennd* nations inhabiting 
India-'"Work which will awn.ke ifd*er(*Ht* far b(‘yond 
the limits of the Indian Linpin*. il A. Ik 

* on AgrUniliun* In Imlln/* vol, U {mii. a, uriV. 
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Obituary. 


Prof W Bctrnside, F.R S. 

13 Y the death of William Burnside, England has 
lost a mathematician of rare ability and lasting 
achievement, and his science can now inscribe 
another name on her bead-roll of memorable men. 

Burnside was born on July 2, 1852, the son of 
William Burnside, a merchant, of 7 Howley Place, 
London On the paternal side, the ancestry was 
Scottish : his great-grandfather had been mimster 
of St. MichaeFs in Dumfries His grandfather 
went to London and, in the earlier half of the last 
century, was a partner in the bookselling and 
publishing firm of Seeley and Burnside 

Left an orphan at the age of six, Burnside was 
educated at Christ’s Hospital, where he was a 
Grecian—a privileged dignity which, by those who 
know it not, may be pictured from Lamb’s essay 
on that ancient foundation At the school, Burn¬ 
side attained ])re-emmencc in mathematics as well 
as in grammar 

He was elected ^ to an entrance scholarship at 
St. John’s (k)llege, Cambridge, being the first man 
of his year—m the old phrase ; and he went into 
rosidenee in October 1871. Late in his second year 
(May 1875) ho migrated to Pembroke College in the 
same University. Hegraduated mthe Mathematical 
’'rripos of 1875 as second wrangler, being bracketed 
with Chrystal, who afterwards was professor at 
Udud)urgh : and iti the subso({uont Smith’s Prize 
(‘xatnmaiion, fhirnside was first, Chrystal second. 

A hfrowship at Pembroke followed, in his 
Tripos y(‘a,r. he continued a fellow until LSSfi. 
He waiH at onc<' appointed to lecture in his college : 
and lu^ l(‘etur('d also at Hmmanuel m 187(), and at 
King’s in 1(S77. (\)!lege teaching included selec¬ 
tions from the normal cours(‘ for the Tripos ; and 
Burnside also ga^ve lecturers, in one advanced set 
op<‘n to tla^ Univei’sity, on hydrodynamics The 
subjcx't wa.s (U)mmg into vogu(‘ again at Cambridge * 
a-tt('ntion, regularly jiaid to the previous w'ork of 
Sl'Okes, was stimulated by the then now work of 
(h'CHmhill a,nd of Lamb I'hirnside examined for the 
''Fripos from time to time ; and occasionally ho 
<lid sonu^ privai(^ (ioacliing. 

In oiH^ respcHd., howawer, Burnside maintained 
a, spcHua! und(M*gradnatc intxwest. indeed, a 
vigorous youthfu!iu‘ss of bearing and appearance 
was a< (‘lianu'imastic through life. At St John’s, 
(nail aw a. fuNslinnin, he had rowed in the Lady 
Margan^t hirst Boat wdiuL, with the famous 
Goldii^ as sl4‘ok(% wiiit luaul of the river in 1872— 
a su(‘.(a%s not. n‘p(iif4il imiil 192(> R.ather light 
in w(dght wlum a4i undergraduate, always sjiarc 
and miduring, kept his rowing form for many 
years. I!(^ rowixl in the Pembroke boat so long 
a-H Ix^ rcnnaiiKil in ix'sidencc after his graduation : 
a Hplcmdid ‘ 7,’ he had a full share in its steady 
risi^ on ifu^ river. For some years after he left 
(Cambridge, liis n^pntation as an oar was a tradition 
in colk^gi^ circles. 

^ li)r H<'V(‘ral of Uio porHooal nM*ordrt, ilx* wolo 1 m liuXidod lo the 
proHont. MaHlor of SI, .lolirdH Colhw*, Sir RolKat F, HcoU, “who wau 
lotit’tU wniuglo* in BiiruKldn'H ynnr, 
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After going out of residence, such opportunities 
for rowing were no longer open. But Burnside had 
acquired a zest for fishing, and had often gone to 
Scotland he continued to go there, many a 
summer, to pursue what grew to be his favourite 
sport He became an expert fisherman. There 
were no half-measures with Burnside in any 
occupation: whatever he undertook, he did 
thoroughly. 

In 1885, at the instance of Mr (afterwards Sir) 
William Mven, the Director of Naval Instruction— 
himself an old Cambridge man, devoted to natural 
philosophy, as it was styled—Burnside was ap¬ 
pointed professor of mathematics in the Royal 
Naval College at Greenwich. The rest of his 
teaching life was spent there. There was a current 
belief that his old college, Pembroke, had invited 
him to return to important office. But he re¬ 
mained at Greenwich : his work w'as to his liking : 
and the multifarious detail, incident to the duties 
of a college office or of the presidency of a scientific 
society, such as the London Mathematical, was 
almost inexpre>ssibly irksome to him through all 
the years 

At Greenwich, Burnside’s work was concerned 
with the training of naval officers. It consisted of 
three ranges There wxxs a junior section for 
gunnery and torpedo officers, the chief subject 
being tlie principles of ballistics There was a 
senior section for engineer officers, the chief 
subjects being strength of materials, dynamics, 
and the like, llie advanced section—perhaps 
that in winch ho exercisocl the greatest inlinenco 
on his students —was for the class of naval con¬ 
structors • there, his special mastery of kinetics 
and of hydrodynamics proved invaluable. He w^as 
a fine teaciicr, stimulating, patient wutb students— 
thougli, elsewhere, occasionally his mami(3r might 
have a note of abruptness ho certainly earned 
their gratitude, as appeared from their spontaneous 
token of tribute to him when he left in 11)19, in 
an address treasuiud by him and his family 

Burnside had married Alexandrina Uixfiihart in 
1886, soon after going to Greenwicl] : she survives 
him, with their family of two sons and three 
(laughters. After his work at the Naval College 
had ended, they retired to West Wickham in Kent ; 
he enjoyed a leisure spout among his contiuued 
researches, his hooks, and in fishing holidays up in 
the north. The last year of his life was marked 
by failing health : and the proximate cause of Ms 
death was a recurrence of cerebral luemoiThage. 
He (lied on Aug 21 last: and he is buried in 
West Wickham churchyard. 

Valuable as was his teaching, important as was 
his influence alike as an examiner in the highest 
ranges of mathematics and as a strong referee 
upon contributions submitted to learned societies, 
it is by his own contributions to the mathematics 
he loved that Burnside’s name will be lield in 
remembrance 

Throughout Burnside’s residence at Cambriclgo, 
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the University had boon in the finest flower of her 
activity in applied mathematics Stokes, ('aylc^y, 
and Adams were the long-established profe^ssors : 
Maxwell’s appointment had been more recent. 
Physical astronomy, dynamics, light, sound, heat, 
were the staple subjects of the best students The 
range of electricity and magnetism, except for an 
infusion of some of the work of Sir William 
Thomson (afterwards Lord Kelvin), was rather 
academic Maxwell’s presentation had still to 
make its place in the Cambridge course, men 
scarcely even dreaming of the revolution it was to 
accomplish. Pure mathematics (save for the 
exceptional appearance of a Clifford or a Glaisher) 
was left to the unfrequented domain of Cayley, 
Much of the original thought of her mathematicians 
in those years found its expression in Tripos 
problems, a veritable mine of isolated results 
propounded as Senate House conundrums. Even 
so, the worship of the mathematical spirit at the 
shrine of natural philosophy was maintained in a 
distinctly conservative range. At the beginning 
of his work, Burnside could scarcely fail to conform 
to the Cambridge use: indeed, as regards activity in 
applied mathematics, he largely remained m the 
older round to the end. 

Burnside’s earliest lectures were devoted to 
hydrodynamics, as has been stated already. But 
the old-fashioned methods for conjugate functions, 
stream-lmos, velocity potential, wore being analyti¬ 
cally transformed through the introduction of 
functions of tlio complex variable For nuiny a 
day Cambridge bad preserved an almost invincible 
repulsion to the then objectionable V “■ I, cumbrous 
devices being adopted to avoid its o(^ciurrenc^^ 
But some teachers could sliow that, in two- 
dimensional fluid motion, simplicity and n(*w 
results were easily attainable by its means ; and 
its formal Cambridge debut was madt^ in Lamb’s 
book. To Burnside’s intellect, the new calculus 
appealed: and, as a matter of record, liis first 
published paper is concerned with elliptic functions, 
not with hydrodynamics. That paper, modest in 
size, finished (‘ elegant ’ was a favourite epithet) in 
quality, was published m 1883 , and thereafter 
there flowed a swelling current of papers, embody- 
mg the thought of his active brain. 

It is not difficult to note various stages in the 
progress of Burnside’s knowledge, From time to 
time there is an occasional return to his earlier 
preferences. Thus he had produced hydrodynamical 
papers in the early ’eighties : he returned to the 
discussion of waves in 1914. The potential,’ as 
used by Green, by Stokes, by Thomson and Tail, 
was all-important in the Cambridge of the 
’seventies: Burnside wrote a paper on that toyiic 
in 1894, but the work was now beginning to be 
affected by function-theory. It soon appeared 
that he had wandered far from his ancient fold. 
He had made a profound study of the newer 
(Weierstrass) elliptic functions, proved in the 
quality of a few scattered papers. He had delved 
into differential geometry, a subject which was 
ignored in Cambridge except for some rarely read 
selections in Salmon’s “ Geometry of Three 
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Dimensions ” llis study of ellipik^ finud/ions fiad ^ 
compelled him to ranges - he always langcMl t.o 
purpose—m the field of tta^ gcaHuu! the<»ry of 
functions. 

Burnside’s matured devAopmeni flashed out- 
his two papers on automorptuc funeiions, wnilKui 
111 1891 and 1892 The subj(‘(it belonged in a new 
section of knowledge, largely inaugurated by Henri 
Poincar6, whoso exposition wuh contaiiuvl ^ m ^ a 
succession of memoirs, now (*Ja/Ssi(ai.l, in tlie inii/ial 
volumes of Acta Mathemuitica, Die umierlymg 
idea is simple. Trigonometrical fuintions are 
singly periodic : that is, tfH\y roptaii. ^ thenr 
analytical form and values, wfnai tlu^ a.rgununii 
sufl'ers an incromoni or a (kHU'emcmt whie-h is^any 
integer multiple of a singd (pianifiy. Elliptic 
functions arc doubly p(U'io(ti(^ : that is, ibe r<qKt-i- 
tiou of form and values o(‘uurs, wluai tlu’i aagunumt 
is similarly changed by integer mu li/ip l(‘s of favo 
distinct quantities whose ratio must noii he. ivA. 
Jacobi had proved, long ago, that i.riply pcaaodie 
uniform functions of a single argument do not 
exist. But the question reunained (though (W(uj 
the existence of such a (pK'siion had not bc^cm 
obvious, until it was propounded): What is iiie 
most general typo of periodicity for a funefaon of 
one variable ? And then, naturally, ihe.n^ followc^d 
the question: What arc the furudions with ibat 
type of periodicity ? IsoIatiKl r<‘Hulis were known, 
though of unrealised signifi{ian<?e, indu^aiJng a, 
general tlieory, sucfli as Ja<.*obi’H (dliptie modular 
fimctions, aiul Klem’s ieosaluMlral fuiudionH, But 
it was Fom(*,ard who pimmiiHl the first Hystemadie 
(a)nsideration of the questions. 

into this work of Boineaib, Burnside^ fflungUMi ; 
in it he riwcthMl ; a^id Jiis fundanHsital rtNSuliuS a.n‘ 
to he found m fb(^ f,wo pap(U‘s ain^ady rnenfioned. 
Tfi(\y liavc^ tlu' limsIuMl eharacler usiud in Ins 
work : t(u*s(^, fi‘(s> from dignsssion ('^ No flowers ” 
might liave be,cm Ins mofto), moving swiftly in 
their advaiK'c to new results, tiny r(W<^al fiu' power 
and the knowledge of a nuiBl»m*. In pajd^ieula-r, 
Jdincard had ovcu'si^ateil an (^xiflusivc^ resuli*: 
Burnside didi^.cted tlu^. ovimstaUmumt and Hu^ 
cause : and devisiui a mnv edass of sued) fuiudJoim, 
siiujiler than any of the elasses due Jo Poine-are, 
Tins investigation led to both simplieation naid to 
advance. The full the.ory has y(4 to la*. c$oiupi(d)(Hl : 
it awaits the eonstnudJou of a central funeddon or 
functions whkdi, while palpably automorpliiiq sliall 
submit to the customairy aualytieat ma-nipulubiouH, 
as do the (mrresponding ih(d.a-funeiions of purely 
incremental periodicity. Whem tlie history of 
theory comes to ^^^itten, Bnrnsi<ic*’s namc^ will 
hold an honourable place in tin*, rcuaml. 

The CO* ...^..ration of ilie very foundation of 
these a^fiomorphic functions led 'Burnsides further 
afield, into a region where h(*< (*,xplor(Ml wHfi ampki 
result. For every such function, tlu^ argunumt is 
subject to a number of opca-ations, whiidj a.re 
independont of one anoilier, an^ <5apa.b!(^ of un¬ 
limited repetition, and admit all j)osHibl<^ (unnbina- 

** Tho writ,ei icmemberB om day whon Sir WI11in,n» 'riioniHoa nar- 
prJHwl Ills lioHinBS at lunch hy ankiiig lu'r whcMirr hIjp had uuihujd thafc 
“all tho carpeU o£ (UuiHiciKloiu aro Hirhstly puiludic/* 
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and repetitions in unrestricted sequence, 
aggregate of ail the operations, winch thus 
emerge, is ter'uiecl a group , so that a function is 
auloniorphie under a group of transformations 
But just as the })roperties of the integers, which 
occur in the arithmetic of any calculation, merge 
into the general theory of number without regaid 
to any specific application, so the properties of 
a group of transformations of an aiitoniorphic 
function are but a part of a more comprehensive 
calculus. That calculus deals with the composition, 
tlu^ construction, and the resolution, and the 
(essential properties of a group, regarded as an 
abstract entity subject to mathematical laws, and 
without any consideration of the regions of its 
use, whetiicT they are algebraic equations, or 
analytic functions, or differential equations, or 
rotations of a solid body, or the divisions of space, 
to mention only some mstances. The first ex- 
])rossioii of the general notion was due to Galois 
later, it found a fine exponent in Camille Jordan. 
By tlie late ’sixties it had secured increasing 
attention in the continental hjcliools, where soon it 
divided into two co-ordinate theories, continuous 
groups and discontinuous groups The former 
theory became a grand body of growing knowledge 
under the inspired researches of Sophus Lie 

It was to the theory of discontinuous groups that 
Burnside devoted himself m the mam, though he 
attained a stage in the discussion of their invariants 
wh(iro some processes of the theory of continuous 
groups may yet bo drafted into service. Paper 
after paper afipearod from bun, on a variety of 
issiu^s, in ordered dovelopmeiit, ever addmg fresh 
(!ontri!)Ut-ious to the theory, and marked, all of 
th(un, by imaginative vision and compelling power. 
They found their lirst cnlmmation in his book on 
iho fidieory of Groups,” published in 1897, a 
systmnatie and continuous cx])()sition of the subject 
m it then stood, embodying researches of continental 
wor’kers (always with ample references) as well as 
his own. His jiroduction of papers, on the theory 
of groups, continued unhastingly and unrcstingly; 
and the range of the second edition of the book, 
in 1909, was considerably greater than that of the 
original volume. Even so, his activity in the 
subject still continued, though with a gradually 
decreasing production. All this work, original 
from himself and copious in extent, is a splendid 
liontrifintion, emanating from one mind, and 
suirurient to secure the remembrance of his name. 

Witfi tlici (coming of the War, there was compara- 

c(\ssatiiou in Burnside’s work. His frame was 
almost as lithe as ever and ajiparentiy as full of 
(Nisy spring, seeming to bche the passage of years : 
but his constructive activity in published mathe- 
rnatievs slackened, some of it passing silently into 
tlu^ service of his country, in certain naval matters. 
Jn those years ho undoubtedly continued to 
firoduce papers ; but the main body of his creative 
work miglit be regarded as verging towards its 
tmaninatiom 

Uku’c stnnds, bowoviw, in the list of Burnside’s 
numioirs, one brief paper (dated 1918) dealing with 
a topic in probability , among its follows, it seems 
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strangely isolated It now appears that his 
thought had been settling towards that subject 
for some time, fie has left a draft, 11111011 ('ould 
have been developed into a treatise, on probability 
tliougJi only consisting of the initial chapters, it ls 
complete within its range, it will make a small 
volume which can proceed to jiiiblieation exactly 
as it w^as wTittcii 

In recognition of his eminence as a mathe¬ 
matician, not a few academic honours came to 
Burnside in life He received honorary degrees, 
Sc JD. from Dulilin, LL D from Edinburgh He 
was elected a fellow of the Royal Society m 1893, 
served on the Council of that body in 1901 and 
1902, and was awarded one of the two Ltoyal 
Medals in 1904 He w^as a member of the Council 
of the London Mathematical Society for the long 
continuous period from 1899 to 1917, ivhere he 
was a tow or of strength in advice, he was awarded 
the Do IMorgan medal m 1899 : and in 1906-7“8 lie 
served as president (he had accepted the office 
wuth grave and characteristic reluctance) The 
honour wLich he esteemed perhaps most of all, ivas 
conferred on him in 1900 he w^as then elected an 
honorary fellow of his old college, Pembroke, of 
which he had liccomo the senior among the honorary 
fellow's at the time of his death Yet even in the 
few remarks of thanks which he made at the College 
dmner w'elcoming, by courteous custom, the newly 
elected honorary members of the foundation, he 
urged that the happy and successful pursuit of 
research was its owm rewuard; and the sincerity 
of lus plea was appreciated not least by those w^ha 
had done their part m recognition of his labours. 

Significant and merited as were the academic 
honours conferred upon him in life, to William 
Burnside, as to mcui of like mark in their generations, 
the most enduring monument is tht^ work that his 
genius contributed i-o the progress of bis science 

A. R. F. 

Me. C. M. Woodeobd, CM G. 

We regret to record the death at Steynmg, 
Sussex, on Oct 4, of Mr Charles Morris Woodforcl, 
for eighteen years administrator of the Solomon 
Islands. Mr. Woodford was born at Gravesend 
in 1852, and educated at Tonbridge School On 
leaving in 1871, he went to the western Pacific as 
a naturalist and collector for the Rothscluld 
Museum at Tring. For ten years he exjilored 
Melanesia, visiting the Solomons three times 
between 1880 and 1888. These islands then had 
few European inhabitants. Most of them were 
Bnt.isb, and they Uvixl in constant danger from the 
native inhabitants, whoso habits then fully accorded 
with the popular idea of a savage, as they waTo 
bloodthirsty cannibals, and assiduous in hcad- 
huntmg Woodford, liowover, succeeded in acquir¬ 
ing a considerable loiowledge of their habits and 
characteristics, which ho was afterwards to turn 
to good use 

In 1895, Mr Woodford became acting (Vmsid 
, and Deputy Commissioner in Samoa, and in the 
1 following year be was a])pointed first resident 
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marked by their ])owerB of oloBt^. obHorvaiion ariwv^ 
careful and accurate ro(‘ord 


Commissioner in the Solomon Islands by Sir J. B 
Thurston, Governor of Fiji In 1900 he proclaimed 
the Solomons a British Protectorate and hoisted the 
flag. In 1912 he was made a C.M G. and in 1915 
he retired. During his term of office he succeeded 
in impressing his strong personality on the natives. 
He induced them to abandon their head-hunting 
and cannibalistic habits, and put down the murder 
of white traders and missionaries Under his 
mfluence the natives provided the labour for the 
extensive coconut plantations established in the 
comparatively settled conditions which he set up, 
even though sporadic outrages, such as that reported 
within a day or twn of his death, still occurred. 

Mr. Woodford’s profound knowledge of the 
natives w^as mainly turned to ]irofit m the practical 
affairs of administration ; but such contributions 
as he made to anthropological literature were 


Wn regret to announce the following deaths : 

Proi, Max vou of Ihivarinn , 

Academy of Hcioiieos, known for his work on soeirtt^ 
hvgiono, on Ho]it. 3 7, a|i:od sevonty-fonr yt^ars. 

'Lord Iveagh, Iv.Lh, (kO.V.O , K.lkS., (ha!i<*(^!lor of 
the Umvorsity of Dublin, who, a,mong jiunuu’ous 
public 3>onefactions, gave £250,000 to Mu'* faster 
Institute of Preventive Medicine for (MidowoKWit^ 
of bacteriological research, ami was ol(H*iiod in lOOti 
to the Royal Society under Rule 12, which provith's 
for the election ))y the (bimcil ot '' [uwsons who, in 
thoir opinion, . . , have rend(o*od conspicuous si'fvkm^ 
to the cause of science,” on Ocd-. 7, aged smuudy-nine 
yeai's. 

Prof. Find Zi'iinow, dinn'tor of tlu^ depaitnuait of 
photomHU'ography at the Rolxui Koch Inst-itaiio in 
Berlin, on Sof>i. 7, aged eighty-five yiiars. 


News and Views. 


In an aitiele m last week’s issue of Natuue, the 
main characteristics of several tyjios of metallurgical 
photomicrographic apparatus at present on the market 
were discussed, and it was suggostod tliat British 
manufacturers must pay more attoniron to details of 
mechanical construction and design of this typo of 
apparatus if they are to compote successfully with 
Continental manufacturers. That such competition 
IS making itself felt is shown by tlie fact i.hat twenty- 
two institutions and Arms in (froat Britain, and also 
sixiioen in the United States, hUiVo nniontly installed 
Reichert metallurgical iihotomierographic e((ui})m(ai(.s 
of the typo referred to in the arlJckn Fi'oiu th<^ point- 
of view of Britisli industry, it is unHaiisfa(d-oiy t-fiat- 
so many British purchasers shoukl lia-vo t-o i-lH/ir 
orders with a foreign firm lor an apfiairatus of sudi 
importance in indust-ry and in siuentilic mvi\si-iga- 
tions. In 1020 the Faraday Socidy, undci "^he 
presidency of Sir Robert Hadfiold, m conjunction 
with the Royal Mioroscopical Society, i-be ()pt-i(*al 
Society, and the Photomicrographic Society, hold a 
symposium on The Microscope : Its Design, Uon- 
struotion, and Applications.” A valuable discussion 
took place, in which microscope users stated their 
requirements and manufacturers presented their ]n*o- 
posals to meet these requirements. The meetings 
aroused a considerable amount of enthusiasm on t)ie 
part of manufacturers and resulted in the production 
of several types of microscopes of such a quality and 
in such quantity as to meet fully the roquiromonts 
and the demands of the users. It would seem, how¬ 
ever, that in regard to photomicrographic apparatus 
for metallurgy, the manufacturers have not kept pace 
with the demands of the metallurgists. 

Mlhsshs. HAnr’iELu’s, Ltd , desire to purchase an 
up-to-date metallurgical photomicrographic outfit. 
In order to avoid the necessity of placing the order 
abroad, Sir Robert Hadfield informs us that he or 
his firm is prepared to pay to^any manufacturer who 
will supply a British-made equipment similar to the 
Reichert large photomicrographic apparatus, or one 
which fulhls the requirements of the metallurgist at 
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least as fully as does Iho UouIuMt, a jii’cMuiuni of 1^50 
ill addition to i-he prico at which f-ho RiMVhial- (‘quip- 
inont IS now obtainalilo. For phoiomiia'ographic 
work, the adjustiuont of ibo intoiisity of ilhuiunatiou 
1 ‘ocjiuros a system of auxiliary liais(\s and light- liltiass. 
Those must bo held ia (Idiuito relation i-o ihe mii*ro- 
scope itself, as must also the (uuuera. For nu'iallurgi- 
cal purjiosos, tho camera must Ix' luipahk' of Ixhig 
used also for macrojihotogra.phic work. Ibis invohass 
tho ])r()ducti<m ot an (^laJ)orai-(^ an<l ddicah^ piiMx^ of 
appa^ratus, hut- d- is ccat-ainly not- tnyond IIk^ r(‘sour(H‘H 
of Bril-ish nii(*ros(*op(' nuinufacturers. IIh\v ha-vo (lie 
advant-a-ge of a Seiraithic- limt-ruinent Rosearc-h Asso¬ 
ciation which IS rtMakwing valuable scaviee to t-he in- 
dust-ry. is also a chair of instrunHSil doMijui at- 

t.h<^ InifKa'ia! Folkge of iS(*icnc<'and T(*chnology, vvh<*n^ 
tins scKnil-itic' primdples of dt'sign ar<^ iau!»;hl, IIh^ 
t-(H*hni(‘ai knowhalgi^ and skill ot t-he fh’itis.h optician 
and ni<Hdianic*iun ari^ of a, high staialard, as is (*vi* 
<l(XH}ed by HOV(a'a-j ot-hoi' typt'S of instrument at pr<\sent 
on tho market. Since ati-tntion fia-s now heeu diriad-od 
to mochank'al dot-ails in Brit-isti pimt«oniierographi<» 
apparatus In vdneh improvenrunt might ho (Elected, 
it may bo confidonily ant-iiapa-tod that- Sir Robert. 
HadfioUrB offer will moot with a ri^a.dy riwponsct. Its 
acceptance and the successful completion of the onler 
would undouhtodly result in incroa-sed sak's of British- 
made apparatus of this type, 

Ok Oct. 10, Rrof, W, (1. Medntosh, of St-. Andn^ws, 
the Nestor of marine biology in (treat Hrit-ain, iHit-ered 
upon his ninetieth year. Brof, F, F, Brin(x% Dominion 
Commissioner of Fisheries for (Wiada, who is visiting 
England, has sent us an appUKlat-i<m of Prof. 
Mefutosh’s work, from whicli w() are glad to print 
the following extracts. Born in St. Amlrcavs in 1838, 
Prof, McIntosh passed through his arts (*ourse in ttus 
University of St. Andrews and liis rnedic-a-l courst^ at 
the University of Edinburgh. On graduat-ing MJ). 
ho was awarded the University gold medal, for a 
thesis on some pecuHar foaturos in the shores crab. 
Though btmlonod with heavy ofiidal <hitieH when 
appointed to tho Perth Mental Hospital In the late 
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J fifties, h© (locidod to devote himself as a scicntifie 
“investigator to the marine annelids. The great 
J Monograph of British Annelids,” the last of the 
long suceossion of superbly illustrated ])arts of which 
was issued only in 1923, is a monumental work It 
will (uisure lasting fame lor its venerable author, and 
rank him as one of the very great zoologists of our 
tune. The Nomerteans, so rich in the rock-pools of 
bt. Andrews, hist claimed his attention. At Perth, 
in sea-water tanks far from the sea, he skilfully 
earned on his studies on the living fonns, and with 
marvellous artistic skill portrayed the gorgeously 
i iiited c'reatures In 1884 was published the famous 
Rcfiort tio the Royal Commission on Trawling, embody¬ 
ing wmrk done on many cruises and including the 
<hs(‘Overy that the sole and other fish jiroducod 
floating eggs. Prof. McIntosh is the pioneer in Groat 
Brit/ain ol soa-fishery investigations, and it is a matter 
for congi atulation that he continues active in the 
pursuit of zoological sdence and is as zealous as in his 
eaihiu* years. 

At the Oficning of the thirty-sixth session of the 
bchool of Pharmacy of the Pharmaceutical Society 
on Oct. f), the Hanbury Memorial Modal for “ high 
excV^llenco in the prosecution or jiromotion of original 
roseai'ch in the chemistry and natural history ot 
di'ugs ” was ]>rosonted to Dr T, A. Henry, Director 
of the Wolleomo Cliomical Research Laboratories 
Dr. Homy, in an address on roeoivmg the modal, 
stressed tlie nnport-anco of mamtainmg a close 
relaiionship bc^twiKsi pharmacology and organic 
cluunistry. Although the position of Groat Britain 
us a producer of now synthetic <lrugs has improved 
sinci^ 1914, yedi it is only i^oo notorious that many of 
tli(^ adiliticms to tlio jiliysKuan’s armamontanum coino 
from abi'oad, especially in tlio case of drugs used m 
iho i/r(ial»mont of tropical diseases. This is not a 
cnHhtahlo state of things for a great Lmpiro ; in jiart 
it is no dou])i due to the fact that, as a nation, wo 
ar(i more interested in the jirovontivo than in the 
<niral.ivo side of modicino : on the other hand, the 
lack of facihta'os for pharmacological testing has also 
militated against research. For this reason, Dr. 
Henry welcomed the opening of a pharmacological 
lalioratory by the Society. Hew com])ounds are 
always being synthesised, the pharmacological pro¬ 
perties of which ought to b© tested, especially when 
it is TOmombored that it is only one out of many 
examined, which will finally find its place in practical 
therapeutics. For scientific research, thorefoi'e, 
adec|uato faciliifos for pharmacological testing are 
essential, in order to direct the chemical work as it 
devolopB and to assist it as required. Moreover, 
(juito apart from the production of new synthetic 
drugs, fiharmacological assay of therapeutic sub- 
siancos of unknown chemical constitution, such as 
insulin, require the assistance of trained pharmaco¬ 
logists. In both these directions Dr. Henry considers 
that the now laboratory will prove itself of great value. 

Thiu jirosontation of the Hanbury gold medal of 
the Pharmacouiicml Society of Groat Britain to 
Dr. T, A. Horny, affords an opportunity for recalling 
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the work of the man wLose name is commemorated m 
the name of the medal. Daniel Hanbury was the son 
of Daniel Boll Hanbiuy, a president of the Pharma¬ 
ceutical Society and one of the founders of tho 
historic business which still bears his name. The son, 
born in 1825, early impressed his contemporaries liy 
tho beauty of his handwriting and his skill at water¬ 
colour painting, talents which he later developed m 
his characteristically painstaking and detailed de- 
scrqitivo work. His wiii.mgs included a series of 
Xiapers on Chinese materia mediea; numerous contri¬ 
butions to the Transactions of the Linnean Society, and 
the Pharmacogiaplna ” published in conjunction 
WTth Prof. Fluckiger, of Strasboiug, whicli was com¬ 
pleted in 1874. Shortly after his death m 1875, a 
fund was raised for the purpose of giving fiom time 
to time a gold medal to perpetuate his memory 
Tho modal is awarded for high excellence ui the 
prosecution or iiromotion of original I’esearch in the 
chemistry and natural history of drugs, tho award 
being made by a committee composed of the jirosidents 
for the time being of the Chemical, Linnoan, and 
Pharmaceutical Societies, tlio chairman of tho British 
Pharmaceutical Conference, and one ]iharmaceutical 
chemist. Twenty-one awards have been made since 
1881, when tho fiist medal was presented to Hanbury’s 
co-worker, Fluckiger. Fnglishmon naturally head the 
list of recipients, but Germany, Franco, Switzerland, 
Russia, and tho United States are also represented 
The last award was made in 1922 to Prof. Emile 
Porrot, of the University of Pans, and in tho list of 
earlier recipients occur tho names of Dragondorh, 
De Vrij, Ladonburg, Tschirch, and F. B. Power. 
Di*. Homy’s work has been mainly upon problems 
connected with t/ho chemistry rather than the natural 
liistory of drugs, but his reputation in tiiat field of 
research and tho wide range of subjects covered in lus 
published papers both in Groat Britain and abroad, 
imlicatos tho ajipropriatonoss of tho award of the 
medal to him this year. 

Controversy still rages over Glozel, and Dr. Morict 
continues to chamjiion tho genuine character and tho 
high antiquity of the alloged implements and inscrip¬ 
tions on the clay tablets found there in the Mercare de 
France and numei*ous separately issued pamphlets. 
In the meantime, according to a dispatch from Paris 
which appeared in the Times of Got. G, tho site at 
Glozel has been declared a national historical monu¬ 
ment, and M, Heriot, acting in his cajiacity of Mimstor 
of Education, has informed Dr, Morlet in a letter that 
it has been placed under the control of M. Peyrony, 
tho eminent archaeologist and member of the Plistorioal 
Cbmmisaion. M. Peyrony will be assisted by M. 
Champion, head of the technical department of tho 
National Museum. All future discoveries will there- 
iore be officially scheduled. M. Peyrony’s profound 
and intimate acquaintance with the palaeolithic sites 
of France and their antiquities should provide an acid 
test of the genuineness of any future find as Glozel. 
At the same time, it must be admitted that the camp 
of the pro-Glozelists is by no means negligible, includ¬ 
ing as it does Dr. (S. Reinaoh, Dr. Van Gennep, M. de 
Laborde, Senor Leite de Vasconcellos, and Prof. 
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Meiifles-Correa. Tlioy are, iiow^over-, no means 
united in their views While Dr IMorlet roi^ards t-ho 
site as a link between palieolithK* aiui neoldhie, 
others, aceeptin" tlic antiquity of the spoennens, 
assign them to the various periods from the Mag- 
daleniaii to the neolithic, but are hard put to it' to 
explain the simultaiieoiia ocearreiice ot I'eniains of all 
these periods on one site Some, again, assign the 
site to so late a period as the (Jallo-Ronian. Against 
these views must bo set the weighty authority of tho 
Abbe Breuil and others, to 'vthieh wo have referred 
from time to time in these columns. J In'ir great 
experience in handling the relics of early man renders 
their verdict of forgci> one whicli it is dirtlcult not 
to accept. 

A Sc'iENC^n Exhihitmn hidd at Hastings in th(> 
White Eock Pavilion on Oct. 5-8 shows what, it, is 
possible to do in po])ularising science among the 
inhabitants of a residential towm. Tho promoi,ers 
were local seieiitifie and ]-)rofessional men, with tli<^ 
Mayor as chairman and tho master of tho (Grammar 
School as honorary secretary and treasurer; m fact, 
it was quite a co-operative effort. Tho aim was to 
attract the ordinary man as well as the serious student 
by exhibits showing the advances in modern BCiontiiio 
knowledge, but the merely amusing was excluded 
This involved much thought m planning, but tho 
actual getting together of models and apparatus did 
not present serious difficulty for, as tho catalogue 
shows, they wore obtained on loan from 
institutions, linns, and private individuals. Tho 
exhibits wore divided into sections; ongiiu'ering, 
electrical; radio and signalling; chemical and 
physical ; and applu'ations of scioik^c' to the arts and 
to music. Since scieu <‘0 objects, unlikes art exhibits, 
cannot be apprcciatod merely through tlu^ ey<t but, 
call for exjiosition, care was taken to have st-twanls at, 
hand to give explanations, while short talks an<l 
demonstrations followed one another from 3 imvi. 
until 9'3 ?.m. each day; there was also a lantern lo(d.uro 
each day by a well-known man. Tho exhibition, 
which was well advertised by a specially designed 
poster and folder, was a great success, and may well 
serve to induce other local authorities to arrange 
exhibitions of a like character, 

Tte courses of lectures at the Royal Institution 
during November and December will commence on 
Tuesday, Hov. 1, at 5.15 b.m., with the annual course 
of three Tyndall Lectures, which will be delivered by 
Sir John Herbert Parsons on the subject of light and 
sight. These will be followed on Nov. 22 by four 
lectures by Sir William Bragg on a year's work in 
X-ray crystal analysis. On Thursday afternoons, 
beginning on Nov. 3, there will be two lectures by 
Mr. H. Qlifford Smith on the furniture and equipment 
of the medieval house ; three by Dr. R. E. Mortimer 
Wheeler on London before the Norman conquest; 
and two by Mr. James Rowley on petroleum natural 
gases and their derivatives. The Saturday lectures 
will be given at tlmee o’clock, starting on, Nov. 5, whm 
Mr. Emile Cammaerts will give two lectures on the 
main features of modem English, Uterature, to bo 
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follovveil by ihieo miiMHully illusfnii.cMl h'cl.uriw by 
Mr. (histav Holst on Samuol Wi^sty^ mid Holnqirr^ 
Poarsnll, and two lo<*tur(\s by Mr. 1^’ J. M. Stniti.on oh 
ro<*oni. devolopnuMii.s in asl roph> sk's liu^ 102nd 
conrsi' of (hnsimiis for tlinonilos will bo 

do'llviM'od by Prof. E N da(- Andniiloon Ihigiiios,” 
eomnuHK'ing on ''riiursday. Dim* 20, at i!n‘o(‘ oOioi'k. 
Tho .snbjovt.s of th(‘ loiduri^s will bo (I) n!k>s wtu(*h 
«all ongmos must ofxw ,* (2) loam mg aJxait sioain ; 
(3) engines wh 10 ii work to and fro ; (I) (Miginos v\hi(*,h 
woik round aial round ; (5) puHiing furnaia^ in 
tho oylindia*; (5) boat (aignu'S wlholi produoi^ void. 

i.o Hio IcOtor by Misssrs. Itosiaihoim 
and W(*bsf,or in Natuiuo of S(‘ph 21, p. 440, Mr. (t A 
f-iiK, of Hio Hrii.ish Drag Hoiisi's, Lf.d., wrilivs inform¬ 
ing UH tphats imnitHlia;U4y afior (4io publioa-tion of 
Hosiaifuam and VV(4)H(.{M'’f-! work on (a'gostcn'ol in 
F(d)i‘uary iasl-, his firm [ihuuni irra,dia4t‘d cagosiia-ol 
at tho (lisposai of inodi(*aJ nuai. SiiK^o liaai, tfu^ 
British Drug Houses, Id.d., has ai'liauaMl i.ho* hn*g<'- 
scalo produot.ion oi (agosicanl and of Hio ir'mdia.t(Hl 
])roduot, so (.hail the hdtm* is now a.vailabh^ oom- 
inorcially. It is already on the nuu’ket ui a fiopular" 
form for the public use ; it is available for inariu- 
faefcurors of margarine to bring (Jua’r produd, up to 
standard of summer buiter, wlu(4i (h(\y can do at a 
fractional nuu’ease in cost, and ehoeolaiii^ maim- 
facturors are already oxjierinuaiHng wd.fi it. 

Ont Sept. 10 the second i*an-Uuion Arclueologii^al 
Oonforonce was opened at Siwastopol, It lawliul uidil 
Sept. 15 and was followeil }>y an (^xeurHion, in Hie 
course of which tlie delegates wert^ conduet/ed to Hu^ 
principal a,rchu*ologie,aJ sites in tlie Crinuui. by Prof. 
<!, (ha’iKU'icli. 14ie (bngress coincided wiHi i4ie 
Imndriali-h annivtM’sa,ry of areli!enlogica,l exi^avaHon 
m Hie (htM’sotn^se, for, as sia.hMl in a hislnrical survey* 
by Prof, (h-ineviclu it was in 1827 tha4. Aditnnd A. S, 
Hriag, who was of S(u>l4ish diweeid, orherml la'enlfaianl 
(tniHoe i-o Ix^gin (wca,va4.ions in tla^ Tanrie. (’bersonewa 
Work was^airried on intia’mitbMiHy unii! 1885, when 
sy.steinaiic» excavation of this Dorian colony was 
begun and jinrsiUMl conHnuonsly until 1015. H. wa,H 
rcaiowed aftc^r Hie War in 1025, and at. the sarni^ time 
tho rich colIoctionH were re(4assi(aul ami housinj in 
tho former monastery buildings, IhqmssentaHvcH of 
the Academy of Sciences and the prinoifml arelta‘o* 
logical museums and iriHth4itionH of tho Soviet 
publics were iiresent at the Hongress, a-nd a immhm^ 
of cmnmunieaiiens, Hom<^ tw<aity in aJl, w'ore pre« 
senteci in two Hections, oru^ covcaang DherHomwe 
archeology, the oHict gencaul arclaeology. Among 
those, (h A. Bench - Osmolovsky ik^sc.rilHMl excava¬ 
tions in Kukrok and tho Siuron Oaves of sitOH fielonging 
to tho Stono and Bronze Ages, from which had been 
obtained bonoB of mammoth, rhinocesroH, cave hear, 
and tho skoloton of a dog, (jonsidca'ahle diHcussion 
was arouHod by Prof, (hinovieli’s eomniunicatiou on 
tho oldest defence wall of ChersonoHe, delivca-iHl from 
the wall itself, which seriously modified fire-oxiHiing 
ideas of tho topogra|>}iy of the town. 

Thb Imperial Department of Agrleultiiro In India 
has commenced tho issue of a mw ipiarbirly agri« 
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.tiltural joiirixal, of which Pari 2 (July 1927) has 
boon rocGivcd. Thb Jom'nal of the Ccfitral Biircau for 
Ammal HuAmulrij and Dairying tn, India^ as it is 
uainod, will deal witli cattlo brooding, dairving, culti¬ 
vation and stoi’ago of fodcU‘r crops, animal nutrition, 
and other a-spocts of animal husbandry, and tho 
present number coutains five articles on various 
aspects of Indian cattle and dairying, one on poultry 
feeding, and part 2 of a \(dorina 2 y entomology for 
India. The journal is illiistratotl and tho subscription 
price IS Us 2-8 per annum. 

Tun annual Report for 1926 of tho International 
Health Board, Rockefeller Foundation, has lieen issued. 
Pulihc health vnrk has boon assisted m eighty-eight 
\Stai,os and count laes. 0overnmerits have been assisted 
in surveys relating to yellow fever, hookworm, malaria, 
and other diseases , m campaigns for the control of 
yellow fever and hookworm disease , in field studies 
in ma.laria and hookworm disease and in demonstra¬ 
tions of malaiia control; m county and district health 
work ; and in tho dovelo]3ment of public health ser¬ 
vices, such as e])idomiok)gy and vital statistics, sani¬ 
tary engineering, public - health laboratories, and 
nursing. Contributions have boon made to schools of 
hygiene for education, including tho London School 
of Hygiene and Tropical Medicine. Fellowships m 
public health were provided for 253 men and women 
of tliirty-ono countries. Tho Boai*d also co-ojiorated 
witli tho Health Seciion of tho Lcnigue of Nations. 
The (‘xpendiiiure for tho year amounioil to 3,200,524 
dolhu's Tlu^ report gives a summary of the Board’s 
activili(\s and c.oniahis many maps, charts, and 
diagrams, and illustrations. 

An air survey of tho western part of Northern 
Rhodesia is to lie undertaken by tho (lovornmont of 
that country. Tho Times reports that tho area to bo 
survoyod covers tho valley of tho Upper Zambezi 
for about four hundred miles above Livingstone and 
includes tho two tnbutary rivers, the Lungwebungu 
and the Kabompo. This region is almost, entirely 
unmapped and undeveloped, but is believed to have 
considerable mineral wealtli. Major Coehran-Patnek 
will be m charge of the survey and the aeroplane 
will bo sufiphed by tho Aircraft Operating Company. 
Tho machine to be used is at present working on 
survey near N’Changa, and wi]l bo flown to Livingstone 
to bo fitted with floats. The aeroplane will fly at a 
height of 10,000 fei^t along tho course of tho rivor, 
and a senes of viu'tical ovorla])ping jihotographs will 
be taken. Larger scale phot^ogi'aphs will bo taken of 
rapids, ({round control is being provided by tho 
company’s -surveyors, who w'ill fix iioinis by observa¬ 
tion, using radio iimo signals. 

Ohe of the whalers at work in the waters around 
Graham Land is rejiorted in the Geographical Journal 
for September to have made a voyage through 
Branslield Strait and to have reached Peter I. Island, 
whk'Ii has not boon visited siuco Its discovery by 
Bollingshauson in 1821. Tlio whaler, Odd I., circum¬ 
navigated tho island seeking in vain for a safe harbour; 
heavy weather prevented a landing, The island is 
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8 miles long and 5 miles broad Most of it is covered 
by snow or ico, and only on the western side is there 
much bare, rock. It rises i-o about four thousand 
feet, and the absence of an ico foot on tho coast 
suggests, ] 3 ut does not jimve, that it is clear of solid 
pack throughout the yeai*. The same whaler reports 
in lat. 60° 30" S., long. 52° W., that is, west of the 
South Orkneys, an icebei’g which was estimated to 
be about a hundred miles in length and 100 to 130 
feet above the water lino. Other enormous tabular 
bergs were sighted in the vicinity. It seems not 
improbable that these bergs represent the broken 
Rtancomb Wills ice tongue of Coats Land or fragments 
of the Wilhelm Barrier farther south Tho currents 
of the Weddell Sea would carry ico from that direction 
to the north-western corner of the sea. 

The experiments being made with short I’adio 
waves all over the world are giving most astonishing 
3 ‘esults. In tho October number of Experimental 
Wireless, the Radio Research Board refers to results 
obtained by E. Quack, published m two Gorman 
technical papers. Oscillographic records have been 
obtained at Geltow, near Berlin, of signals sent from 
Rio de Janeiro. Each signal is aceompamoil by an 
‘ echo ’ signal, caused most ptobably by waves which 
liave travelled round the earth m the opposite 
diroci'ion to the direct signal. This is most curious, 
because the beam transmitter is not only directional 
but also works with a rofiector. Further ©xporimonta 
carried out recently sliow that several signals are 
received at ilofinito ecjual intervals after the first 
signal. As tho interval of time between the first 
dirocit signal and these additional signals is always 
amultipleof 0T37 of a second, it looks as if tho waves, 
after causing tho first signal, travelled c‘omplol.oly 
round tho world sovoral ihnos, recording signals as 
they passed tho receiver. For waves lying botwoon 
14 and 34 metres, double signals have boon observed. 
It has also boon noticed that double signals occur 
most commonly when tho groat circle on which tho 
I’eceiver and transmitter lie is m twilight. On the 
other hand, the echo ’ signals caused by waves 
travelling round tho world in the 0 })posite direidion 
to the direct signal arc often noticed m tho day-iime. 
The attenuation of the signals after encircling the 
earth several times is not groat, and it is concluded 
that many more oncirchngs occur before the waves 
subside. In practical work, methods iiavo to be 
devised to eliminate the disturbances caused by these 
multiple signals, but their systematic study should bo 
a gi’eat help m elucidating tho [ihenoraena of short 
wave propagation. 

Bk. W. G. Savaue, Medical Oilioer of Health, 
Somerset, will deliver the second annual Malcolm 
Morns Memorial Lecture under the auspices of the 
Chadwick Trust on Oct. 17, taking as liis subject 

Food Poisoning.” Tho lecture will be given in the 
Hastings Hall of tho British Medical Association. 

Tub Council of Tho Institution of Civil Engineers 
has made the following awards ; The Howard (Quin¬ 
quennial Prize'to Prof. W. E. JDalby, in recognition 
of hiB researches' on'the strength and structure of 
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iron and Hteel ; The Indian Preiminu to JMr. A. W. 
Stonebrxdge. For selected engineering papers pub¬ 
lished during session 192(j“27 : A Telford (lold iVh^lal 
to Sir E. Owen Williams (London), Telford Premiums 
to Dr. E. H. Salmon (London), Mr. K. S. Cole 
(India), Dr. H. Alawson (Liverpool), and Mr. A. D. 
Douglas (London) , and a Crampton Prize to Mr. 
D. MDelian (Glasgow). 

Applications are invited lor the following ap]iomt- 
ments, on or before the dates mentioned . Three 
examiners (men or women) in the Industrial and 
Commercial Proiierty Registration Odico of iho 
Ministry of Industry and Gommcico, Didiiin, for the 
examination of apjilieatioos for ])atents for mochanical 
engineering, olecirical engineering, and ehomieal 
inventions—Tlio Secretary, Civil Service Commission, 
33 St. Stephen’s Green, Dublin (Oct 19). An assistant 
lecturer in agriculture, book-keeping, and farm costs 
at the South-Eastern Agricultural (-ollogo, Wyo - ''Die 
Secretary, South-Eastora Agricultural Colleges Wyis 
Kent (Oct. 21). A fishing mate and a chief engineer 
in the fishery research vessel of the Ministry of Agri¬ 
culture and Fisheries at Lowestoft—The Socroiary, 
Ministry of Agriculture and Fisheries, 10 Whitehall 
Place, S.W.l (Got. 22). An assistant naturalist in the 
Laboratory of the Marine Biological Association of tho 
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ITmted Kingdom The I)ir(M‘i.()r, Marine IhologieA 
Lahoratoiy, Plymoulh (Oct. 23). A scientihe oIVkh'J 
under the Air .Mmisl ry, pnmarii>' foi- did v I Ih^ 
Royal Aircraft Kstahlishnuad' for dt^sigii and res('a.r‘<*h 
work in eonntvvion vvdh high s|»<‘ed snjxa’idia.rgivl 
intonuil combustion (aigmi'S and wiih s|HH'iaI I’oha’taice 
to research on blowers—l’hi‘ duG’ Su|nM*in{.(ai(hait., 
Royal Aireiaft Establishment, South Earuhorongh, 
Hants, quoting A 220 (Oi't< 24) A resc’iandi a.ssisliuii 
for blast furnaces reactions researtdi art tht^ liufK'rial 
(I)llogo of Science and TiMdinologyNartional 
Eedcratrioii of Iron and StiM'l Ma.nufaotuna's, fJarxton 
House (East), Totrhill StivoIr, S.W.l (OG-. 25) A 
(lemonstrator in inorga.nic Giomistrry in tla^ Uinx^ia’sdy 
of fA'ods - Ri'gisirrar, Tho lhiiv(U‘siiry, LtM^ds 

(Oct. 20). An Insp(M‘h)r imdiM' the Alkali, Gc., Works 
Regulation Act., 1900 '’Die DiUMd.or of Esta-hlish- 
ment'S, Ministry oi Il(^a,lt.h, Wlntrehall, S.W 1 (OG-. 
20), An assistrant. IiMd-urta* in (Hjonomics and poht ica.l 
sialmco in thi^ Gnivm'Hit-y (hlk^gt^ of South \Va.l(\s and 
Momuouthshiro-“-4di(^ Registrar, Univia'Hity (hlU‘g(L 
Cardiff (Oct. 29). A l<K*tur(U' in hygavu^ in (.Ih^ 
department of education of the University ef Brist.ol 
—Tlie Registrar, The Univeu'sity, Brmt.ol (Nov. 12). 
An assistant rosoarch physicist at tho Cramophoiu^ 
Company, Ltd.-— '“rho (h’amophone Company, Ltd,, 
Hayes, Middlesex ((pioiing ZL4), 


Our Astronomical Column* 


DiDTKiTroN OP SiTiAiWAHHids CoMKT. TliiH periodic 
comet, which was discovered by M. SGiaumasse at. 
Nice in 101 1, and seen again on its n4.urn in 1919, has 
now been d(?tected by Prof. G. van Bi(vsbro(H‘k at the 
Yerkos Observatory on Oct. HP 22*8«^ U.T., in R.A. 
nh (jm 2-rp, N, DoG. 12^^ 57^ nW\ magnitude 12. Tlie 
position is in exoollont/ accord with that (halved from 
the eleraontB given by Dr. (L Morton in Mon, Not. Jtoi/. 
Ast. iSoo* for May last, the time of ])(^rihelion passage 
being Oct. 1’43 as compared with tho predicted value 
Oct. P54, The comet is very badly placed, being low 
in the east at dawn, but it will be even worse placed at 
its next return in 1935, so it is fortunate that it has 
been found, as if missed for several returns it would 
have been difficult to find it again. This is the second 
comet this year for which Dr. Merton has predicted 
the perihelion passage within a tenth of a <Jay; the 
other was comet Grigg-Skjellerup. In the present 
ease, tho forecast by the Kic© astronomers was 
Nov. 19, seven weeks too late, so that the comet 
would not have been found if this had not been 
corrected. 

'I'hb Total Solab Eolipsb op Junk 29.—For- 
schungm und ForUch/ritU for Sept. 20 contains an 
article by Dr. H. Kienle, of the Observatory of the 
University of Gottingen, describing the expedition 
from that observatory to Galhvare, Swedish Laplanci, 
to observe the eclipse. The height of the sun was 
27*^ and the duration of totality 42 seconds, these 
being practicajily the greatest values obtainable at 
any land station; in consequence it was selected by 
ten different expeditions from Germany, HoUanil, 
Sweden, Bsthoma, Russia. 

Tho programme of the Gottingen party mclnded 
flash' specira, tvith a sht spectroscope, measures of 
^ radiation' with a photo-electric cell, and photometry 
of'the corona. ;The radiation rneasuyes' began.an 


hour Imforo first (HiiitaG, and coiitinuod uniil an 
hour after last (‘oniaG.. Tho sky was Gcrnr* 
for two bands of (doiids that wore ru'fir (the sun duriinHT 
io(.ality, Tlieso irdierfarod wildi (.lu^ ohwa'valiou of j 
the second (lash and with Iaf.(a‘ (‘orona. plioto- - 
graphs, hut tho rest of iht^ programua^ was carried 
out HU(‘(;esHfuUy, I’ol.ahly is (kwcrilHul as '' Mine 
boHondors hello uml Hch/aa^ ErsGi(aming, die luo* 
loider viol zu kurz andaiaali^ ” ; fad. dt^.ails of li 
results arc rosorvod for a fui.iuv^ papea*. 

f 

Obhicrvatxons ov thk VARiAHriU Star Z IIkhuuia^ 

— Bull, Int&rnat. de VAewL Fokmoimi dm FcJeN(\ 
contains a series of obsorvations of tliis st.ar mad(% 
by M, Joan Gadomski of tho Observatory of (kiuaiw^ 
at the mountain station on Mt. Lysina (3000 
high). Tho period of light-variation falls sliort of 
4 days by only ten minutes ; in couHoquence it is 
difficult to follow all tho phases of the star at a single 
station. However, by making J4I obHcrvations on 
38 nights in 1923, the author succeeded in dtikaanining 
the whole of tho variable part of (.he light curves 
The eclipses last altogether 9dl iiours, just a (.enth of 
tho period ; tlio curves sewms to Ih^ ijuik'i Hymrnetri(»al 
about minimum, implying that the orbit is apfiretdafily 
circular. The light is stationary for 2*2 hours at 
minimum, which shows that the oedioHe is tot.al or 
annular for that period ; the rise arul fall arts rapid 
for 2’4 hours before and after minimum, and slow 
for the^rest of tho ocHpso. The magnitude is 7G9 
at maximum, 8*01 at imnimunL 

The study of variable stars is one of tho speGal 
lines of work undottaken by Poland; alsc) the 
computation and publication of ephemm'ideH of many 
of them. ObseiTatiom of ceh’psing variables, when 
combmed with spectroscopic observations of radial 
ve)(!icities, give valuable information on tho diamete^rs 
and surface brightness oC the stars. 
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^coTTrsn Bbocits.— Tn A}itiq}i'it}j for September, 
]\Tr, Alexander 0. Ciii'le diacuRHes the origin, and 
strnctairo of the broch—the eharactenatic defensive 
structme of the north and west of Scotland, consisting 
of a circular tower surrounding an open court, built 
of dry masonry without mortar or other binding 
material, and of which the height originally m some 
cases must have been as much as 60 feet. The walls 
at the base are usually 15 feet thick and contain 
series of superimposed galleries. A puzzling feature, 
a ledge ])ro]octmg about 12 inches from the interior 
of the wall, is now explained m the light of excava- 
lions at Dun Troddan, as the resting place for beams 
extending to posts circling the interior and forming 
the roof of a closed colonnade around a central 
hearth o]ien to the sky. The brochs have no relation 
to the Nurhagi of Sardinia, which differ from them 
essentially in structure and purpose Their closest 
analogies are to be found m the galleried duns or 
promontory forts and the so-called ‘ semi-brochs ’ of 
the west of Scotland. The distribution of the broch 
points to its origin in the north and west of Scotland, 
those found outside this area being due to an extension 
of tribal infi nonce from tlie north In date they are 
to bo regarded as not earlier than the Iron Age, 
while the occurrence of Samian ware. Roman coins, 
and other objects, indicates that they were occujuod 
at the time of the Roman invasion and m the second 
cent my a.d., though probably they date back some 
hundreds of yeai's before that time. They ]:)robably 
wore occupied for some time later, but from the 
absence of wheel-made pottery and Vikmg relics, it 
cannot, be asserted that they survived to the eighth 
century. 

Tiir: I buns OB Ancient Roy ft. —Tn the Nine- 
leenth, Ov^ihiry for Octob<>r, Prof. H. K. Moreau pub- 
hslu'K a study of the birds di^pictod on the raonumonts 
of ancient. Egypt. Bird forms appear wit.h gi'oat 
frcc[uency iu reliofs and paintings on tomb walls. Yet 
a oloHor examination of this great mass of material 
reveals that there is mucli repetition and continuous 
s%)pying. The earliest work is the best. Three 

fferent kinds of gees© at Medum were painted with 
-eat fait.hfulness. Nothing equals them in later 
"Eg;\q^tian history or m the western world until fifty 
years ago. The uncoloured reliefs of Sakkara of the 
fifth dynasty come next to the paintings at Medum. 
The earliest bird relic is an exquisite ivory figure of a 
nightjar of predynastic age, before 3400 b.g. at the 
latest This bird does not appear in Egyptian art 
again. In the marsh scenes of the Tomb of Ti a large 
number of birds are shown, ibises, gallinules, herons, 
spoonbills, cormorants, and spur-wing plovers. Genet 
cats crawl through the papyrus raiding the nests. An 
exquisite seen© of a kingfisher fluttering round a cat’s 
head while its mat© hurtles down in defence of the 
half-fledged young was copied repeatedly in all its 
details in later times. In the paintings a number of 
traps are set for the ornithologists m the restrictions 
imposed upon the colourist by his palette. Thus gray 
is represented by a strong bluish green. Mummied 
birds make only a late appearance in the twentieth 
dynasty. Nearly thirty species of raptorial birds have 
been identified at Rom Ombo. Apparently the 
practice was intended in honour of the hawk-headed 
god Thotli. Mummied ibises com© from Sakkara. 
They honour Isis and apparently are connected with 
the idea of fruitfulness. Some birds identifiable have 
now disappeared from Egypt—the i^ed-breasted goose, 
tho chanting goshawk, and tho sacred xbis. In 
mnnbors there must bo great impoverishment. 
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Captive Cbickets —^ITnder the title of “ Insect 
Musicians and Cricket Champions of China,” Mi. 
Berthold Laufer, of the Fiekl Museum of Natural 
History, Chicago, has recently issued an interesting 
brochure on the ancient Chinese custom of keeping 
crickets ui captivity It appears that m a.d. 618-906 
they began to keep them in cages in order to enjoy 
their song, while in a d 960-1298 they developed the 
sport of cricket fights The cult of cricket-koepmg, 
and the vessels and instruments employed, are ad¬ 
mirably discussed and figured in tins pamphlet, which 
shoukrbe lead by any one interested m the subject 

PoFULVTioN Density and Duration of Life in 
Drosophila —The influence of tho density of x^opula- 
tion on tho duration of life of Drosophila melanogastcr 
has been investigated experimentally and the results 
analysed statistically by Prof. Raymond Pearl and 
his collaborators (R. Pearl, J. R. Milner, and Sylvia L. 
Parker, American Naturalist, 61, p. 289; 1927), Tho 
general method of experiment was to introduce the 
youn^ flies in varying numbers—from 2 to 200—■ 
into one-ounce bottles containing 8 c c. of a banana- 
agar, or other standard food mixture. The total 
number of flies was 13,000, ilistnbuted m 530 bottles, 
and ecpial numbers of males and females. The 
longest duration ot life was found to be when the 
flies numbered 35-55 jicr bottle, and with larger 
numbers the mean duration of life declines steadily 
with advancing density. A wiiolly unexpected result 
was that minimal jiopulation densities are not 
optimal for dux-ation of life. The deleterious effect 
of crowding is most pronounced during the first few 
days of life, and is oxeited even upon those flies that 
do not immediately die as a result of it. 

Silk Production in the Silkworh. —In tho 
Joxirnal of the College of Agriculture of the Imperial 
Vniversitij, Tohyo (vol. 9, 1927, pp. 119-138), Mr. 
Jiro Machida discusses tho soorotion of tho silk-form¬ 
ing substance in the silkwonn. It is well known that 
two chief silk substances are produced, fibroin and 
soricin, but opinions differ with regain! to thoir origin. 
By some it is maintained that the fibroin is first 
secreted and a part of it becomes oxidised later into 
sericin. By others tho two substances are considered 
to be distinct from the beginning. Mr. Machida’s 
methods of study were primarily histological and, 
after suitable fixation, the silk glands were dissected 
from the body of the caterpillar and cut into sections. 
By means of a mixture of equal volumes of 1 per cent, 
aqueous solution of acid fuebsin, 2 per cent aqueous 
solution of methyl green, and an aqueous saturated 
solution of picric acid, good staining was obtained, 
the fibroin appearing blue and the set icin purple. P’rorn 
an examination of material treated in this manner, 
he concludes that fibroin and seriem are secreted as 
different substances in different parts of the glands, 
sericin being produced along the whole length of the 
middle division and the fibroin at the posterior division 
of each gland. 

Mitochondria and Cell Injury. —-The September 
issue of the Journal of the Royal Microscopical Society 
contains a pictograpfiio review by G. M. Findlay of 
the changes which occur in mitochondria as the result 
of injury to the cell Whether these changes are due 
to direct action on the mitochondria or to changes 
produced in the cytojilasm is unknown. The most 
common ciualitative change is in shap©^—a transforma¬ 
tion of rods into granules which occurs in many 
pathological conditions. It is noted that though 
qualitative changes can readily be produced by patho- 
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logical conditions in gland-cells, thoi’c is no ovidonco 
of conesponding eliango in tlio cells of llie central 
nervous system in such conditions as fatigue, poiio- 
niyelitiB, and botulism. The (juaat.itative variations 
which occur under different pJiysiological conditions 
make extremely difficult any esiimato of tjuantitaiivo 
change under pathological conditions Changes of 
position of mitochondria within the cell are by no 
means rare; e g , in. tissne culture individual nuto- 
chondria pass from the nuclear region to the periphery 
of the cell and back again, but the reasons for those 
movements are unknown. Obsorvations on mito¬ 
chondria m pathological conditions throw little or no 
light on their function. As first suggested by Rogaiid 
(1909), the surfaces ot tlie mitochondria may be the 
loci of synthesis in the cell Joyei.-Lavergue (1927) 
lias found that mitoclioudna are coloured by sodium 
mtroprusside, and it is iheretore possible tliat they 
represent the coll areas m whi(!h tlie auio-oxidisablo 
substance glutathione is coiuuntrat.ed. The rtwiew 
is illustrated by 24- plates, and a list- of reforoneos is 
appended. 

Crustacea of the North Sea and Bautk?.— . 
B-ecent additions to the (Vustaeea in “Die Txorwelfc 
der Nord- und Ostsee ” (Leipzig . Akademisehe Ver- 
lagsgesellschaft, 1927, Lioferung 8) are the non-para- 
sitic copepods {Copejjoda non parasitiat, by O. Besta, 
Tell X. e 1), the Cirnpedos {Oirnpedia, by P. 
Kruger, Teil X. d), and the Leptostracea, by Johannes 
Thiele, m Lieforung 7 (Teil X. g 1). With such a largo 
group as the freeJiving coiiopods, much space must 
necessarily be occupied by the systematic survey, 
which is here particularly useful, giving keys to the 
genera of tJjo three grou[)s—Oalanoidea, Cyclopoida, 
and PJarpaeticoxda. Tlie harpacticids being so much 
loss known than the otlior two, t-ho notes on these 
are specially welcome. In tlio biological jiart- the 
author gives a Hummary of lus own [previous work on 
the relations betwc<3U the build of the copi'fKid and 
the mothod of movi^inimt in marine forms, m which 
he designates throe typ<\s : lloat-<n*s, swumiKa’s, and 
creepers, calanoids being typical of the first, harpa.<*ti- 
Cids of tho last, and arnongst the swimmers arc 
haeip^oi's of all tho groups. 

pBOntroTiOH OF pLA>!rKTOK.—Observations wore 
imd© by Brbf, H. H* Gran on tho spring production of 
diatoms in Norwegian coastal waters off liorgen in 
1922 (Mepoft on Norijoegian Marine and J^Hah&ry 
' Im&digatiofi8, yoh 3, Np. 8, 1927). Tho outburst 
of its usual short duration, reaching a maximum on 
Mar. 23, after w^hich date there was a rapid decrease. 
The predominant species were Thalaasiosira Norden- 
sMoIdii and Skehtonm^d costatufn, which each attained 
a density of more than 200,000 cells per litre. It is 
suggested that this plankton and the requisite supply 
of nutrient salts cam© in the Baltic stream which 
issues from the Skager Back, where a similar plankton 
occurs about a month earlier. Working on Mohn’s 
figures for the average velocity of the Baltic stream, 
0*4 sea mile per hour, it would take just a month for 
water from the Skager Back coast of Sweden to reach 
Bergen. Collections taken in the Hardanger Fjord 
showed a different diatom population, with Lepto- 
oylindrus minimm the most abundant form (up to 
^ millions per litre). On the basis of the increase of 
oxygen, shbwn in the coastal waters to rtin parallel 
with the diatom maximum, the production down to a 
depth of 10 metres was estimated as being 1*4 gm. 
glucose per cubic metre for the minimum value for 
three weeks. It roust be realised that' during this 
^ period much oxygen was probably being lost to'the 
I atmosphere from the supersaturated surface waters,, 

, and results from culture experiments gave consider*''' 
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ably higlior values. By this inoa.iis i-ho pro( 
was osiunatod as 5 2 gin. gliKHiso per euliic inotiu 
20 days, or an avoiage of 0 20 gin. glucose per 24 hoi. 

})or cubic niotro. 

Indian Eorkst Plants. ~ lu a u'ci'iit numlx^r of 
the l)\dian. Forest Nccords (vul. 13, ]->iu i., 1927) Mr. 

B. N. Parker, Forest Botanist at tlio Riw^areli 1 nstituti^ 
at Dehra Dun, coniinoucos a soiies of “ J llustrations 
of Intlian Forest Plants.” The author gm^s as Jus 
reason for undertaking this work that nuH‘h iisc'iul 
information not genera,Ily known is a«vailablo in t-ho 
form of speeiinciis aeciiniuiat-od in the i)<4ira- Dun 
Herbarium, whieh, it may b(’ nieni-ioniMl, contains 
specimens collected by Walluth a,in I K-oxhiirgh. Ho 
quotes Sir D PraJn (“ Bengal Plants,” f). 293) as 
writing, “It IS not a matter for congratulation t-hatwe 
know less about t-i’CH’is so impordant- as tiie (larja-ns 
than was known hy English riwidents in Bengal 90 
years ago.” Mr l4rkm* says ho hofxvs t-o show t-hat 
this is no longer truo, and opons his senes with an 
a<'Count of iiio Dipteroca-rps ol Gaert-iu'r and Rox- 
Imi’gh. A furtfua* ('ixatnph^ is given of tlie noc(‘Ssity 
and usefulness of tlio pr(‘S(»nt u^ork. In tho “ Flora 
of British India” two sp<ici(\s of Anisopt-iaa are 
mentioned, namely, A, oblonga Dyer, doseribed in 
1874, and -4. glabra Kurz, d(\scnbo(i in 1873. ^ In tho 
“ Flore gbnbralo do I’lndo-Hhine,” publishod in 1910, 
the.so twb Indian species are mentioned as “ espeeos 
iucomplotcmont connuoB.” The /Mnsopieras, hko 
the Diptorocarps, aro forest trees of t-lu? largesti size, 
and it is highly desirable that they should not- rernain 
obscure; as if they extend into neighbouring regions 
such as Siam, Indo-CDhina, and Malaya they will 
inevitably bo ronarned, if this has not already boon 
done, thus causing a uhoIohh multiplication of aamos, 
Much of tho material wliiHi Mr, Parker lias had t-o 
work on, <\sf)ooia-lly that from Burma, has boon eollcxjtod 
from marked and nmnhereil l-reivs whieh^ ha.vo been 
vnsitc‘d f)eriodi(‘ally hy the forest staff in order to 
collect leaves, t-wigs, flowers, and fruits wluai available 
on tho tree. 9ho suec(\ssfiil colh'ction of specimenH 
from big t-roos is not an (^asy matf-ts' when wi^ {lii'turo 
tho dimensions of ono insta^uu'd 110 feet high, 

7 foot girth, and 92 feof- to the lirsf- bramOi ! In the 
Part I. of Mr. Parker’s s(s4es here dealt witH 
lie doscrilioH five s pi Maes of Dlp/rroearpas {roskdi^ 
Gaoria., tnrblnnlim Ga-ortn, pllosns Hoxb,, Inbar' 
culalm Koxb., and alatm Hoxb,). 9’ho scnles will bo^ 
of undoubted value to the })ot-anist-, but- it will bo 
equally wolcomod by the forest ofiicoi'; for those who 
have worked iti tho'cihittagong, Arrakan, Burma, and 
Andamans forests aro well aware of tho f*onfusiou 
which has reigned in tho corrot4 identin(*ation of those 
species of a fine gonus of birubor troos. 

The (iMNmA Of MAONOjan/K.' -Hn the Kew HuJkUn 
(No. 7, 1927), J. Ill. Dandy gives tho resnli-s of a much*- 
neodod critical study of the MagrioliacMMO, in so far as 
it concortiB the tribe Magnolioie. For a- long dmo 
much of tho confusion which has eiistcMl in the group 
has boon duo to tho various intorprotations of tho 
limits of the genera. The author has now botai a.blo 
to asBomble at Kow for'the first iiino tho ty))o sjmm'I- 
mons of nearly all i-ho speejos of the t-ribo. By 
relegating the very distinct gonus Liriodondron to a 
tribo of its own, he finds that tho remainder of tho 
family, the trxr© MagnolieiB, form an extronwdy natural 
group, about the number of constitiUMit genera of 
I which there has never boon any uniformity of opinion. 
BaiUon arranged the genera under five sok-ions of th© 
one gonus Magnolia. Tho prosont study Huggests that 
taxonomically Baillonk imigoiitirio view is imionabku 
and nine genera, four of them now, am mcoguisod^ 
namely, Talawna, Manglietia, M’agttoEa, 
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>ma(len(lrou, Pachylarnax, Elmei‘i‘Ulia, Micbolia, 

Kmeria. Ot tlie new genera, Alciinandra ih a 
^ from Miclieha, on account of tlio terminal 

inHinad of axillary flowers ; Pachylarnax is based on 
a species liithorto iintleseribed, and unicjne in the 
family on account of its ca]>sular fruit, Elmemllia 
resembles some species of Michelia in general appear¬ 
ance and in the axillary flowers, but differs in the 
sessile gynoeciiim and introrsely dehiscent anthers , 
Kmena (formerly Magnolia Diiperreana) has uni¬ 
sexual flowers and a mode of dehiscence quite unknown 
in the rest of the family. 

Variation or Radioactivity of Hot-spbings.— 
In the Science Reports of the Tolioku Imperial Urn- 
veisitg, vol. 16, Ro. 5, K. Shiratori gives detailed 
results of the investigation of the radioactivity of 
hot-spnngs in the west of Honsyii, carried out in the 
summer of 1925, and compares his figures with those 
obtained by Ishizu, made in 1913-14. In the 
interval, the radioactivity of six springs has increased, 
whilst that of four springs has decreased. An earth¬ 
quake intervened in the interval. 

Soundproof Houses. —Two recent pa^iers of the 
Bureau of Standards {Scientific Paper 552 and Tech¬ 
nologic Paper 337), by Mr. V. L Ohrisler, deal with 
the building construction problem of preventing somid 
from passing from one room to another in a tenement 
house. Each wall of a room acts as a diaphragm 
fixed at its edges, but capable of being moved back¬ 
wards and forwards at its centre by sound waves 
which impmge on it. The stiffer and heavier it is 
the less its motion and the less the sound it transmits 
to the room on the other side. With a compound 
wall having an air S}iaco, the intervening air acts as 
an ineffociivo connexion between the two surfaces, so 
that little sound is propagated through the wall. If, 
ho\\e\T'>r, tlio two suT'facos are coimocted by studs, 
struts, or i*ross ties, the i.ransmission is greatly in¬ 
creased, and this is found to be true to some oxtont 
of many of the ifliers winch are at present introduced 
into the air space as sound insulators. It is recom¬ 
mended that the two surfaces of the wall should not 
be tied together in any way, and that the weight of 
each sliould be carried by felt pads. 

Conduction thbougii Metals.-— In a commimica- 
xion from the Physikalisch-Teehnischen Reichsanstalt, 
published m the Zeitschnfi f ur Physih (vol. 44, p. 615), 
E. Gruneisen and E. Goens have described some 
attempts to systematise the data on thermal con¬ 
duction through metals of simple crystalline form, 
making use very largely of new values obtained by 
them for the conductivities between 0° C. and 
- 252° C. They have found that there is a linear 
relation between the rccipi'ocal isotheimal con¬ 
ductivities for heat and for electricity'with different 
specimens of a substance, and suggest that the 
theiinal conductivity is partly ‘ metallic ’ and partly 
‘ non-inotallie.’ The former component satisfies the 
Wiedemann-Eranz relation, and gives a value for 
Drude’s constant which is close to that predicted 
from the theory of electrons, whilst the second 
component depends only on the temperature. The 
total resistance can be expressed in terms of the 
characteristic functions introduced into the theory of 
specific heats by Prof Debye. Although^ manjr of 
then* measurements were made both with ^ single 
crystals and with ordinary test-pieces, it is still 
uncertain if the size of the individual grains m the 
latter is of any consoquonce. 

The Annealing of Cold-rolled Steel.— 
JBdwards and Kuwada have studied the annealing of 
stool subjected to varying degrees of reduction 
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by cold-rolling. Their losults are stahul in a paper 
read at the Glasgow mooting of the Lion and yteol 
Institute. The temperature at which tlio hanlnoss 
begins to lie removed falls as the degree of cold work 
is increased and the rapidity of the removal increases 
at the same time Aiound 500° C , jusfc before 
softening sots in, there is a distinct tendency for the 
hardness to rise somewhat. The most effective range 
of temperature for softening the steel lies between 
550° and 650° C. The curious fact was observed 
that on annealing at 650°-750° C. specimens which 
had been subjected to an intermediate amount of 
cold work, 11 6-19 5 per cent, reduction, become 
softer than either the original material or that which 
has been either more or less severely doformotl. 

Silica Gel as a Medium fob Drying Blast.— 
Whether dry blast m iron smelting is, or is not, 
economically useful may peihaps bo still a matter of 
opinion, A paper dealing with the application of 
silica gol for this purpose, read at the Glasgow meeting 
of the Iron and Kioel Institute, however, appears to 
carry the subject a good deal farther from the purely 
technical point of view. The main features of the 
use of the material from the blast-furnace point of 
view are that at room toinporatures it can adsorb 
up to at least 20 per cent, of its weight of water with 
almost perfect ol'ficioncy, and that by raising the 
temperature to about 000° F., this water can bo 
driven off, leaving the re-activated gel ready for 
another c 5 ’-ele It is not advisable to reduce the 
watoT* content below about 5 per cent and about 2 lb. 
of gel per cub. ft. of air to bo treated a minute is 
required. A plant to deal with 35,000 cub ft. of air 
a minute has ]>oen erected and rim satisfactorily for 
the past year. It consists of six units, of which five 
are m operation, wliile the sixth is being re-activated, 
the normal period for this being about L| hours By 
reducing the moisture in the blast to about 11grains per 
cub ft., tho output of the furnace has been consider¬ 
ably inereasod, with a distinct saving of fuel. The 
labour reqiiireij is almost negligible, tho power needed 
about 20 h.p , while the life of the gol appears to be 
long. Blast-fnrnacc gas is used to supply the heat 
for tho treatment ol the gol, which, like tho air 
needed for tho combustion, is filtorod before use. 
The dehydration of the blast can bo carried much 
below the present figure if it bo desired, and tlio figure 
of 0 1 grain of moisture a cub. ft. is mentioned. 

The Constitution of (iiENTisiN.—Tho constitution 
of gentisin, first isolated from gentian root in 1821, 
lias boon definitely settled by tho synthesis of tho only 
possible alternative substance, which was found to 
have different properties from gontism. Gentisin 
IS the monomethyl ether of gentisein, which in turn is 
1:3: 7-tiThydroxyxanthone. Tho work, by Shinoda, 
is described m tho August number oE the Journal of the 
Chemical Society, 

Synthesis of Taurine.- -Taurine, 2-ammo-et!iyl- 
Huliihomc acid, occurs m the tissues of various lower 
animals and in secrotions of liighor animals, whore it 
is probably formed from tho ammo-acid, cystine. It 
has been synthesised by several methods, first by 
Kolbo in 1862, but these are unsatisfactory. Marvel, 
Bailey, and Sparberg, in the July number of tho 
Journal of the American Chemical Society, show that 
a modification of a method propiosed by Kdhlor in 
1898 gives fairly satisfactory yields. It consists in 
treating 2-bromo-ethylsulphonio acid or its sodium 
salt with aqueous ammonia to give a mixture of 
taurine and sodium bromide, from which pure taurine 
is easily obtained by crystallisation from alcohol. 
1 Full exporiraontal details are given in the paper. 
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Leipzig Meeting' of the International Commission for the 
Exploration of the Upper Ain 


D CKIInG the week Aug 28-Sei)i,. :h tlu' aiieuMif. 
ciiv of Leipzig was the scene ot an (‘'\ee])tLonall\ 
e1l-attencled meeting of the fniernationn,! (hni- 
mibsion for the ExplorAtion of the^ r])pei' An. Of 
the European countries, ineniliers of t]u‘ CVnunnssioii 
were present from Norua\, Sweden, Denmark, 
Russia, Poland, Hungary, Austria, OiTinany, Holland, 
Great Britain, Bhvmce, Spam, Italy, and Gri^ece. 
Elxtra-Bluropean countries uen^ lepresiaited hv Dr. 
H. H. Kimball, of tJie Heat tier Buri'au of lh(^ IhnttMl 
States of America, and by J)r. Ooishi, ttie Jfin^otor of 
the Aerological Observator\' of Ihtiaio, Japan. ^ Sn* 
Gilbert AAlker, though no longer holding an oriicia! 
position,may perliaps be legarded as haA’ingestablislKKl 
contact With India Ia‘i(ers (‘xpr(,‘ssing lor 

una\ oidalih' absence wen* read at the optmmg 
meeting from various otlKs* memb(a‘s from o\or-s(‘as 
TiicCmam business before the meidmg was the 
consideration of a siii^oimen volume (‘oiitaining the 
observations in the free atmosphere made on tlu^ 
international days of the year aGikIi thi^ bunviu 
of the Commission had been chargial to prepaie 
The question of rcndving the arrangouKuits for 
publishing m collective form the data referring to 
the international days has been liefore iiKdeorologists 
ever since the termination of the War, which liad 
brought the old arrangoment to a-n abripit conclusion. 
It %vas discussed in clotail at a mcGiiig of the CVnu- 
mission held in Bergen in 1921, but it was found 
impossible to evolve a practical sclieme or e\<ui lo 
formuiah^ the liasis on whicli ndei’nalional cotdribu- 
tieiis to th(i cost should he askiul fur. IJie malhu' 
dragged on until 1924, wluai it eanu^ Ix^orc* i.h<^ 
]\r(‘tt‘orologi(*al 8e<*lion of tlu^ Itdi'iuatiomd Uni«in 
of Geodesy ami GiMiphysics. Thai body <*anH^ 
forward with the suggestion that thi' pu^pa-ratlon of 
a s])ecim(ai vohnm' containing one yi^a-r’s obsia'vai.ions 
would afloi'd the h(‘st nuHins of furlluaing llu^ 
enlerprisi^ on ih(^ lirimaple c'vhL Ic prrnnvr /xih qia 
co^tQ^ and allocated from the funds at its disposal a. 
sum of £1500 for the purpose, 'That, sum w'as aftca*- 
w'ards inoroased by contributions from ottuu' souihsc'S 
and it became ]iossiblo i^o take tlu^ work in liamh 
The general lines winch tiio publication shonid follow 
w^ere agreed upon at a meotmg of the Commission 
held in London in April 1925, and the task of pre^parmg 
it was entrusted to the president, Bir Napiei* Bhaw, 
and secretaries. 

The volmne submitted at Leipzig represents the 
result of their labours. It is in tour parts. Part I 
(p. 28), the mtroducfcion, sots out the E^glmhenl 
appro^'od by the Coimnission in London foi* tlio 
guidance of the editors. It enjoins the use of 
systematic units and the specification of geopotontials 
in place of the more usual geometric hoiglits. Tins 
has rendered necessary conversion tables and some 
further explanation of the methods of apjilying the 
rhgUment adopted by the editor. The Introilucdion 
ends with a list of stations co-operating in the inter¬ 
national investigation of the upper air during 1923 
and 1924, wnth their co-ordinates and geopotontials, 
and also the local time corresponding with O.M.T. 

Part 2 (p. 40) consists of an index of the data 
available for each international day, and a collection 
of synoptic charts showing for each of the days the 
distribution of pressure ovex^ the wiiole world. This 
IS probably the first occasion on wdiich charts have 
been published showing the distribution over both 
hemispheres. The information has m general been 
compiled from the daily w-^eather reports of the 
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\<i,nuns ('umdi’KS ld)i‘ Mi(i uuiduM'ii luGuispIr^ru, 
tluuiks lo Mk^ dail) maps of Ui(^ Pa-dlir Oci'uu pul)- 
lishf'd m Japan, aind corri'spundmg mfornudioti 
availablcMu Hh' Mct(‘oro!oga*aJ oriice tor Hiu AlhudK!, 
t*c])i‘i‘.s(ait<iti()U bv tmnms of isobai's has In-iai possible 
over Ifu' grcatei part of the a-riM, Kor llu^ suuUkmu 
lii'inisphcrt', mu(;Ii of lh(5 mtonuatiuu lias Ixmij 
su])pli(Ml s[)cciall\ rv(‘j)r(‘S(aita{.iun by isol)a.rs is 
conliiKHl to (4i(‘ laud ai'eas ; for (.lu^ o(‘(\ms it ha,s only 
Ikh'h possible' to gi\A' mdixidiial U'a-dmgs i(^prosiada,- 
tu(' of obs(‘r\at ions on islands or ships 'Tlu^ in¬ 
clusion of world naips in a. vaJunu^ dewob'd tii obs<‘r\ac¬ 
tions of Hk' uppi'i* .Ml IS (‘Icxjumt. U'stimon> that, tlu' 
si-ndy ot tlu' uppi'r air Iris Ikh'ouk^ (.nilNmnltanaitional 
and world-wid(^ in its scop(‘. 1’h<^ maps iorm a 
standing cha.ll<'ng(', on one hand t.o m(i,(M)rologist.s m 
the U'gions I'lanoti^ troin tlu' Uirwis <hi*i'ctly e.ont.rolled 
by th<5 huger meteoi()logi(‘a.! siM'Viei'S to ennti'ibuli^ 
tliiar sharia (n t.hi^ (*ommon st.oek, and, on tlx' other 
hand, to those working in tlu* nuiiMjrologieally mon^ 
fa\'()ured regions to t hink m Imms of w'oild nuivoro- 

logy. 

Part. 3 (p, PbS) si't'S out. thi^ da.t.a in tubular form. 
The Ihitish reader wall not<^ wal-h sa.tistaetion that 
m axiditioii to thii obs(a’va.tions from British a.nd 
(hnadian sia.tions, t.lu^ Empiri' is i‘e[)r(sseuted by 
pilot balloon obsiMwa.((ions trom Austraiui, Gt\\ion, 
South Africai, Samoa, and Hong Kong Thi^ hiibour 
of pnwenting t.he vaay hetei'ogi'ueous inatiaia.! snb- 
mitied by th{‘ individual co-opia'at.ors in tlu^ homo- 
gc'iK'ouH form ('ujonuHl by tlu‘. GommiHsion''s rhtjlvnioiit 
ha.s Ixsm veay gnid., but. tlui task on<‘t^ achieviMl, 
the volume forms an mvitation t-o a.ll in a.dopt the 
s(iuida.r<l form m the prima.ry laihuhdion of f.heir 
m('t.<Ma‘ogra.ms, wiierehy the task devolving on fut.uri^ 
editors wonkl b(i much rediieiMj. It is indeinl a. isisi^ 
of thi' first st<‘p hnmg the most. (Wpiaisive, but. it. 
mus>t' of enurse fie fiorta^ m mind t hai., as the ea.rs 
go f>y, t.lu' numlxM* of e<sopiaaf.ors and iJie amount, ot 
ma.t.<‘ria.l (la'y will snpp!\ is bound to uksimsh*. 

Ihui. 4 (p. 2tl) consists oi a. eolleiiion ol (.('phigrams, 
or mtropy - t.empera.tnri^ diagrams for t he a.s<.r5Uts 
of rt'gist.ering liaiioons. 

Su<*.h was the spiuainon \olum(A suhmitJ.od to tho 
(Gmmission. Its printing Ims heen (mt-rust.ed t.o tho 
Gamfaidgi^ Uiiivorsit.y Pr(%s, wiiich f.ud. may h(% t.akwi 
as a guarantcH^ t.hat thi^ sdeciion of ly p(\s and printing 
loavi^s nothing to bt' desired. A consuleraiile part 
of th(^ i.ime of t.he uawting w'a.H taki'n up in I'xplormg 
the possi bill tins of making pro\osion for tlu^ puhhea- 
tkm of similar volumes for fid.oris yisu's. Such 
volunu's might lie regardwl as (iompl(mi<ad.a,i‘y to tluv 
tmmial volumes of i.lu^ lUnecm Mondial published fiy 
th(^ Meteorological ()(r«*(a wiiieh gives a monildy 
of surfa.ee (conditions for tiio wholi^ woiid. 
Ultimately it was d(Hid(Hl t.hat an a.pp(xd, sigiuul liy 
tho past and present presidi'nis of t.he ('ommission, 
Sir Napier Shaw, Proh V. I^jerknos, and Dr. Ihagivsell, 
aiul by tho president of tlio Inbu'nal.iona.I Midivoro- 
iogi(;al Committee, Dr. E. van Ev(n*dmgen, should 
be circulated to all Meteorological OHicsw a.sking for 
annual contributions to the cost of tlie pufilication. 

Con*suloi‘able discussion arose on tht^ {piestion of 
tho uso of goopotential m profereruK^ to i.he more usual 
goomoti'K^ height as the vertical co-ord mate. Erom the 
point of view of organisation, tho tfuosi.ion is one of 
considerabici importance, for on it depianls whether 


Copks may obtained from tlui Secretary of tlu^ Intmial.Ional 
uommittfciojti for tb(‘ Exploration of the tJinxT A!r, (7o Hm It ov-aki 
Meieoroioglcai Society, 49 Crow^wcll Jioad, S.W.7* ig4co, £2* ^ 
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"“oiv('i‘.s, wlien tabulating the traces of their 
|-teorogra]}hs, should evaluate the jircssui'os, toni- 
eratures, etc., eoi'respouding with spocitied geo- 
poteiitials, or whether they should he asked to give 
COrr(\s|lending values tor sfiecitied iieights. It is 
scarcely practical politics to call on them to undertake 
tiio labour of tabulating in both forms or to ]irint 
both sets of results 'in extenso. The reglement aji- 
proved in London in 1925 specified the meteorological 
values corres])ondmg to the goopotentials 1000, 2000, 
3000 . . dynamic metres, but the editors oF the 
specimen volume toimd themselves unable to comply 
v^ith that instruction, as the data for 1023 had been 
submitted by the co-operators before the date of the 
London meeting and had been computed for steps of 
1000 (geometric) metres The coires[>onding evalua¬ 
tion for steps of 1000 dynamic metres can only be 
satisfactorily jierformod by reference to the original 
records, and the editors had perforce to give the 
data ‘“ aux hauteurs kilometnquos ilefimtivcs an lieu 
des mveaux gcodynamicpies ” Tlie Leipzig meeting 
reaftirmed the decision taken m London two years 
earlier, and it thus lemains an mstiuction to the 
editors of future volumes to publish tlie values for 
specified geojiotentials as soon as the material shall 
bo available in that form, and an invitation to co¬ 
operating observers to induce their observations iii 
that manner At the same time, theie was a stiong 
feeling that geometric height slioiilil not ho eniirely 
elnmnateil from tlie imblication, and a small sub- 
commission was ap[)ointod to consider what modifica¬ 
tions of detail could bo made in the tables m order 
to give heights as wnll as geopotentials 

Among oilier matters of organisation whi( h came 
before the Commission was the seleidion of the days 
for eoiubmed mleinatioiial ascents lor future years 
Til thisnuittci the Commission followed tlieprogi'ammo 
<lraw’n up at Ijorgiai m 1921, Imt, in defoi'enco to a 
suggi\stion ])>" hiof. Lxner tliat the international 
as(*(aiti-s sliould b(^ uscmI so far as fiossihlo for the 
ih\‘(‘stigation of spccdic^d irudoorological (jondilions, 
it was agriHHl that fire ])resid(3nt and the regional 
vic(‘-presjdonts should noti be (^x[)octcd to restruit to 
tlu’i ‘ iihitanaiional month ’ their choice of days on 
wlucli s])ocial ascents are made m response to noticn 
circidalod by telegram or broadcast. October was 
s]KH*d]e(l as the international month for 1927 and 
JMarfh that- for 1928. 

Attention was also devoted to organising the 
arrangements for preparing and 
closer vat ions of xnlot balloons for the twelve months 
comraonemg July 1, 1917, from the very close not- 
w'ork of observing stations that existed during the 
War. This jiroposal liad been remitted to the Com¬ 
mission by i-ho International Meteorological Com¬ 
mittee at its meeting in Vienna m 1929. 


Though the greater pait of the time of the mixd-iug 
w^as taken up with the discnssiou of puosi-ions oi 
organisation, time was found at the afternoon 
mootings to bring forward a number of piuely 
scientific ([uestioiis and to receive rofiorts of ]>i ogress 
in various branches of iqiper air work. Summai'ies 
of these will be published m due course as axipondiccs 
to the official loport of the meeting. 

At the xienultimate meeting, the Commission wars 
called upon to make choice of a new president, as 
Sir Napier Shaw liad intimated his firm intention 
of vacating the arduous post which he has filled 
with such distinction for so many years. Upon the 
motion of M Wehrle, of the Office Nationale do Urance, 
JDr, Hei’gesell, the Director of the Lmdenbetg Ob¬ 
servatory, was unaimnously elected ]>rosident In 
jirojiosiiig Dr Fleigosell, M Weiuio referred m a few 
woli-chosen wor<ls to the eminent seivueos which lie 
had rendered to the stufly of the uxipor atmosphere 
during his tenure of the office of president during 
the years prior* to the War. Sir Napier* Shaw was 
invited to accept the posit/ion of honoi'ary president 
Di* C. W. B Normand, Director*-! lenerai of Indian 
Observatories, was elected vice-president of Region 
D (India and Philipjunes) in succession to Mr. J. H. 
Uield. Dr Marvin lomains vie©-x>i’esident of Region 
A (North x4merica), and Dr. Th. Hossclberg (Oslo) 
ami Mr. R. 0. K. Lempfert wall continue to act as 
secr*etanes of the Commission. 

This account of the meeting would be mcomploto 
witiiout some roterenco to the cordial wolconio 
extended to the (Vanrnissioii by the Saxon Oovern- 
rnent, the University and the Municipality of Leipzig, 
and by the aiiiliorities of Ifio Lopziger Mch^se. Tlie 
Minister* for Volkswiri^eliajt, tfio Roktor of tJie 
Univimsity, and tlio Mayor of Leipzig attondod the 
opening meeting to w''oi(*omo the members of the 
Coinimssion, at winch Jlr. Hergesoli also spoke a 
few wor’ds of welcoiuo on behalf of the authorities of 
tiio Reich, The Minister a-fteiwvards took the chair 
at an official dinner. The auihorif-ios of th(^ Mesne 
not only jnit their organisation for providing lodging 
ungrudgingly at the service of the Commission, Imt 
also invited the members to pay an official visit- i-e 
the technical section of the bMu*. The MumcqiaJity 
entertained the members at a special prulor’inanc-o 
at the Opera Last, but not least, all who attended 
the meeting will feel that they owe a spivial delib of 
gratitude to Prof. L. Weickmann, the Director of the 
Geophysical Institute of the Llnivorsity, m which 
building the meetings were hold, for tlie t'xcolU^it 
anangoments made for tlioir comfort, Notlnng could 
have exceeded the care with which Dr. Wei(*kmann 
and his staff liad thought out in advance all details 
which could contribute to tiie-success of the imHiting. 

R. G. K, L. 


Grouse Disease in Norway.’ 


"11^7' E have recently received a memoir by Prof. 
^ ^ August Ih'inkmann on coccidiosis in the 
willow grouse {Lugoptw lagopvs) which forms com¬ 
munication No. 16 of the eonqirehcnsive investiga¬ 
tion on the biology of this ])ii*d undertaken by the 
Bergen Sliootmg and Fishing Society. The object 
of tins investigation, which is on similar lines to that of 
the British Grouse Commission, is to inquire into the 
causes of the fluctuation in the stock of willow grouse. 

Prof. Brinkmanti found that the development in 
ih© willow grouse of Eimeria ewnem, the causal 
organism of coccidiosis, agrees in gonera-1 with the 
account given }>y Prof. Fantham of its development 
“xaii arouse-. It differs from the Enneria amuni of 
t920, Kaiurv. laekke, iSTo. 9 (J027). 

‘No. VoL. 120] 
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ilomestic fowls and turkeys in that tlu5 large suh- 
opitholial cysts with then* numerous morozoites found 
in these birds ai*o not jirosont m tla^ willow grousia 
Oocysts from the willow grouse are on the avorage 
larger than those from the fowl, and tlujy are shorlm* 
but broader than those from the grouse ; tlusr size 
and shape, though their variations overlap those trom 
other birds, stamj) them nevortholess as a ])ariicular 
tyjiG, supjiortmg Vervoy’s view that E^ynerw, animn 
is to be found m various birds as ^dienotypos inoie or 
less different in form. 

Examination oi the willow grouse shows that th(^ 
jejunum was most gi'norally infected and that- the 
duodenum was also frocpieni-ly inFocical. In both 
these parts of the intestine the whole hfc^-cycle of 
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Enneiia takes place; the duodenum does not ap])eai 
to be, as in the grouse, the s})ocial site ot schjZDaouv 
The ciucmii may be lull of oocysts, but its epifcholiuni 
is always free irom the uitraeellular stages 

In the willow grouse^ eoceidiosis is especially ai 
disease of yuimg birds—7o per cent of those oxaiume< 1 
weie infected It is also common in the adult buds, 
49 per cemt. bemg found infected, but the infection 
IS iiiiich inoie severe in the young liirds. The immlier 
of parasite>s ])reseiit in severe cases has been cstiiuai od 
to be seveiai millions. 

Tlie course of the infection is similar to that in 
grouse ; h the youug bird survn^es the acute stage, 
the disease passes into a chrome stage, during uhich 
oocysts aie ]>iodaeed, though m meagro numbers, lor 
a protected period Se\erely infected birds fly little 
if at all when they are flushed, nor do they tiy to hide* 
themselves, but lemam sitting in ojien ground 

and can easily be taken wilii the' hand 

In a Goiieludmg cha[der. Prof. IJirnkmaim points 
out that investigations m IsToiway during the last 
ten to f-ifteen years show that neither migrations, 
ineteorologieai conditions, rioi the toll taken by beasts 
of prey and by man can be considered as having had 
any decisive influence on tlio increase or decrease of 
the stock, but that the decioaso must be duo to the 
epizootics by which the stock has been ravaged from 
time to time. The only known epizootics of tlie 
willow grouse are those clue to coecidtosis, for liitherto 
the presence of Tficliostrojigybus pergracilis, the nema¬ 
tode worm which causes great mortality among adult 
grouse, has not- been proved. Moreover, the known 
tacts indicate that it is the disease in the young 
willow grouse wdiich decimates the stock, and that 
improvement in the sf-uck is correlated with a decreaso 
in the ilisi^iso 

In the fluctuations in the stock of willow grouse 
until tfio ’nineties, the intervals between the good 
years weio of fairly short duration—a few years onl,/ 
—but the last bad period lias icxhaidod from th(‘ year 
1912”13 to the year ll)2r)”'2h, whic'h suee^esPs fhat 


some new factor is even mg au infhuMK'i'. 
Biinkmann considers ibis now factor to bo th(' 
toll which has been bikon of iho Norwigian buds 
pi’i'V ldt‘ rtgartls a,s provu'd ihat lui'ds of prey hrivt. 
a la\"ourahle efha'b oti f lu? stock of birds, as ihoy la.ki> 
inin'r of the sick than ol the lunilthy buds Omy 
result of the dommatioii of birds of pioy was au 
omamous iiHaease m iho slock of willow grouse 
which culminatiMl in 1911. But as no a-tteinpt, was 
made to ]irescrve tho stock liv'' having g.uu(‘k(‘t‘pors 
to collect sick and dead game and i-o ('k'aiisi^ iiifeoi-od 
areas by burning tlio heather---aviiieh would ha.vo 
been impossible under Norwegian conditions--tho 
lesult was a complelo collapse of the stoek. This 
wais due to a violent ('pizooia* ((;o(*(*idiosis) which, 
because tho coveys lay very closi^ togclhm* in the 
summer, had exc(*pliona.llv fa,V()urable ('onditmns tor 
development. (‘pizootu* has c‘oni.mu(Hi \(‘ar 

aft(‘i’ year, a,n(l it^ was not che('k(‘d uniil iJie stock 
had be<*om(‘ much re<lu('(‘d. {‘ovays th<m lay 

so far apart during tlie hriHidmg sisason l.luit tlm risk 
of mfcsdion wais considerably diminislKHl. 

(loccidiosis ajipears to be endi'Uiie almost, w'heriwoi 
grouse ar(‘ found , Prof Brmkmann stal(»s thal ho 
lias ]>roved its occurronei' m Iceland a,n<l Spit-slungen 
Veivoy’s vienv that coccidiosis lu dilTtux'id/ kinds of 
birds IS du(‘ to a series ot plnmotypiis of th(' same 
parasite, Eimcrui aviunh, whuk can ho t-ransim’red 
from one species of bird to anotlier, is in a-c(‘ord with 
the Noi'wegian obsiwvations that thoio was coeci- 
diosis simultaneously among willow^ grouse, ptaamigan, 
black game, and capercailzie, and that at< the iimo 
•when the epizootic was a-t itis lioigbt> tho small birds 
also disap])oare(l in various places. On tliese grounds, 
Prof. Bnnkmauii eoiuludes that it W'ould he im¬ 
possible to (ixtonninad^ Em^vrlu (truinh. Ili^ vwoui- 
mends loss dost-rnctiou of tlie birds of prey so as t-o 
endc^avour to return tio the conditions bid'ore the 
hnn(‘fJcs, whiMi, tliough Iberia were flu(*tuaf<ions in t.|u.* » 
stock of willow grouse ns grxnit as th(\v 
l)a,d periods w'^iu'e of shorl-<a* duration. 


Sex-change in the Oyster, 


A LONG and fully diicumentod paper by Or. J. M 
Orton {Jour Marine Biol. AmM\, 14>, 4, May 
1927, x)p. 907-1045) forms Parti, of an account of the 
observations and experiments winch ho has boon 
carrying out for some years past on sex-ebango iii 
Ostrea edidis ; it deals with the change from female 
to male Tho sex-jfliysiology of the oyster well 
merits elaborate study, and Dr. Orton has been suc¬ 
cessful in clearing ux> many debatable points and 
giving a coherent account of the curious plienomona 
involved 

The material examined by Dr. Orton has bcjcn 
extensive ; more than 1000 female-functioning oysters 
at about the time of spawming and at intervals thoro- 
after have been closely examinotl for tho pur]loses of 
this piart of the work. While a number of undoubted 
hermaphrodites exist, and some curious inter-sexual 
types, Dr. Orton confirms the view of Hook and 
Mobiiis that the oyster is bisexual. But alternation 
of sex is the rule. The data clearly show that, except 
for a small percentage of abnormal individuals, all 
female oysters normally change their sox immediately 
after spawmmg and develop ripe sperm before their 
larvae are set free m the water. Pimctional maleness 
continues as a rule for one or two months, when the 
gonad becomes quiescent; after tins period a pro¬ 
portion revert to tho female condition and })roduee 
eggs. There is reason to suppose that a regular, 
probably annual, alternation of sox occurs normally. 

As to the cause of this swift change over from 
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feinak^ to male. Dr. Orton suggesf-s that it is dia^ to a- 
moiaholit' ih^\thin (‘iiaracl/i'ristic of tho spiH‘i(*s, whori^- 
hy this i-ypi^ of motabohsiu piabups pn^domiiiantly 
a ])r()tein nKitabojisin™ nssoinatod wilii h^inaloniws 
changes over to tlio type associatiMl witli nialf9H‘ss-- 
perhaps a earbohydrato riuitaliolisni. Dk' hypo¬ 
thesis is advanced that tlio accumulation of unusabk^ 
products of tho ono kind of inotaholisin is (>ho sl-umdus 
for tlie change over to th(‘ oth(9’. 

Dr. Orion’s observations on s(‘x-(‘hango in the 
oyster have led him to discuss in a slioi-t hut suggestive 
pa[>or (/or. r?'/, p[). 1047-55) thi^ fiiiidamcrd^als of a 
tlioory of sex-dotorminaiion. The snx-dsroniosomc 
theory cloarly breaks down m casi^s of n^gular 
nation of sox, and Orton proposes in its stead a mota,- 
bolie tlioory of sox. Ho suggiwl.s that iho X- and Y-^ 
chromosomes when pre^soni. luw(^ the function of 
Buponmposmg u])on tlio gon(a*al metabolism of t,he 
species a metabolism of a particular tyfie t.o wdiidi 
tho gonad responds by producing eggs or sj umti. But 
the same sex-modification of motahofism may be 
brought about by other moans than the sex-chromo¬ 
somes, as by some fundamental cliange in tho rhythm 
of metabolism related to tho conditions of life 

Tho attempt at a physiological intorpret-ation of 
and of tho action of tho sox-idiromosomos is oi Cfiursii 
not now, but there is little doubt that- sucdi atkanpts 
are m the right direction. Dr. Orton’s contribution, 


both of fact and of intorfuntation, 
problem merits close attention. 


to this 
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Competition and Economic Equilibrium. 

|3ROF. J. SCMUMPETFR, a distinguislied (German 
e(‘onomiKt of the Uiiiversify ol Boniu contri- 
butod au aiterostiii" ])a|jci on 1^110 Instability of 
our Economic System to the proceedings oi Section 
F (Economic Science and Statistics) ot the British 
Association at the recent meeting m Leetls Pro- 
poanding the question In what sense can the present 
economic system of capitalist production and dis¬ 
tribution be said to contain possible causes of in¬ 
stability ? ” Prof Schumpeter said that by the phrase 
‘ capitalistic system’ he understood an economic order 
eharacteiised by (1) Private propierty and private 
imtiative; (2) division of labour or production for 
the mai‘ket; and (3) credit creation by banks, which 
latter he considered an essential element of that 
system Kegleci.ing disturbances which might arise 
from without the economic sphere and would react 
on economic life, for example, reactions of a policy 
of deflation in certain circumstances, he showed 
that the capitalistic system is in itself economically 
stable, and would not show any tendency to outgrow 
the elements of winch it consists, and would therefore 
dast indefinitely if left to itself. 

Prof. Schumpeter pointed out that, as has been 
demonstrated by the economic analysis of which the 
late Dr. Marshall is the greatest ex]5oiient, there is 
to be found under competitive conditions a stable 
ecpiilibrmm of the economic process, to which m 
given circumstances real life tends to conform. This 
theorem, it has to be admitted, is not accepted by 
the ‘man m the street,’ vho, on tlie contiary, is in 
the habit of attri])utiiig all sorts ot instability to 
competition, fchough this ho usually does under mis- 
apprchension But though competitive conditions 
prevailed during the ninotoenth century v ith suiliciciit 
approximation to theoretical hypotheses, Prof. 
iScluim{iotcr ])omtod out that they certainly do not 
prevail at the ])rosont Ihno, and it is therefore nocossary 
to prove a similar projiosition in the case where 
mono])oly is the rule among various industries. This 
IH not so easy a task, and there are many oconoraic 
authorities who do not admit tlxat a stable equilibrium 
of economic life can exist in this case. Nevertheless, 
such e(|uilibrium can bo shown to exist. It can also 
be }n'oved that tlie increase of ]>opulation is never by 
itself a cause of economic instability. 

Prof, Schumpeter next wont on to ex-jilain that 
there remains the fact that the business cycle destroys 
iJie state of equilibrium, which may have established 
itself. The business cycle cannot be accoimted for 
by outside impulses such as harvests, wars, and so on, 
but IS, on the contrary, the necessary form which 
economic evolution takes under capitalistic conditions 
But although eveiy boom destroys an ei|uihbrmm, 
every depression tends to establish a new one, and 
tihoro is nothing in these recurring wav^es of prosperity 
and depression to affect the (japitahstic system as such, 
nor are extensions and contractions of hanking credit 
causes of instability. 

Economic stability, however, Prof. Schumpeter 
stated, does not imply or guarantee political or social 
stability, and a position of stable economic equililirium 
may be socially or ]>olit]cally unstable For a variety 
of reasons the political and social circumstances of 
our time are in fact unstable in. the highest degree. 
By its own working the ca]ntalistic system evolves 
a mentality and a -way of arranging life and looking 
4it life which is bound to undermine what are regarded 
as indisponsablo ])sychological bases of capitalistic 
society. 

modern altitude towards taxation, inheritance, 
horn .life, eb*., whidi atiiiudo is not dependant on 
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economic necessities, au^ illuslrations or the devclop- 
nicnt of this })syehologica[ piocoss The eapitahstic 
system jirovokes discussion, and (hseu.ssion is ihe h('- 
ginning ol all revolutions When psvcIiologH'al lo- 
actions have proceeded far enougli they may exert 
a destiuctive effect on the system itself by removing 
the motives which have been the mainsprings of that 
system People may gel into a menial attitude iii 
which they would do away with the economic system 
without any economic ])T’essiire and oven against 
economic interests. If the capitalist system passed 
away in that fashion many other things would neces¬ 
sarily die, including even, as a possibility, family life 
as we now know it. 


University and Educational Intelligence. 

8t Andrews. —^^\t the autumn graduation cere¬ 
mony on Friday, Oct 7, the Vice-Chancellor, 8ir 
James Irvme, announced that the donor of the gift of 
£100,000 to the University was Dr. E S Harkness, of 
New Yoi’k, well known on both sides of the Atlantic 
for his generosity m the cause of eflueation More 
than one-fourth of the gift was allocated by the donor 
towaids the cost of building a now resirlential iiall foi 
men students. The intention is to lestore the old 
collegiate system which was a feature ot univensity 
life until a century ago. The honorary degree of LL D. 
was conferred u]:>oii Prof. John Burnet, who has just 
retired from the Chair of Creek m the University ; 
vSir Kichard Gregory , Dr. Knud Rasmussen, Copon- 
liagon, the xVretie explorer ; anti Mr. Benjamin 
Thomson, Rector of Forfar Academy 


Co-Oi>EaATJON between universities anti industrial 
and commercial linns is mci’oasingJy close and effootivo 
in the United States and is being systematically 
fostered })y the American Council on Education, 
Roinarkablo progress has boon made in developing 
ways and means of securing for etlueational iiistii/U- 
tions suitable kinds of trustworthy occuipaiionai 
mfoi’tnation. Largo industrial organisations have 
co-oporatod in the task of formulating dotailocl 
H]:>ecificai.ions of tho work required to bo done by the 
various classes of persons employed by them, and 
these ‘job spocibcations,’ as they are called, have 
been proved to be of great value both to schools and 
colleges and to the employers. The lollowmg descrip¬ 
tion of methods of eo-operatiou between the Yale 
University Bureau of Appointments and the industrial 
organisations with which it is m touch is based on an 
article published in the Axn'il number of The Edima- 
tiondl Record. The Bureau is in touch thi'ough its 
bulletins with about 1200 firms, and almost daily from 
early in March luitil late in May, representatives of 
one or more firms, freipiontly one of tbo duof 
executives, attend at the Ihxreau to interview uudor- 
graduates m their final year. Even wIkm'O tho 
interviews do not lead directly to appointmcait-s they 
arc useful to tho undergraduates, for in most cases 
the firm’s roxiresentativos are glad to give gonoml 
vocational advice and talk freely and holjifully oven 
with candidates wdio are not so much interested in tho 
particular comxiany represented as in obtaining 
siiecxfic oeciqiational data, which is, in regardeil 
by many as tho most valuable advantage of tho 
scheme. When axiplying for interview tlates—anti 
many more ajiply than can be accommodatod-—tho 
firms furnish an outlmo of the positions to ho filled, 
salaries oEored, nature of work, which oriablos 
tho undorgraduatoa to judge wJutli roprosont/atives 
they wish to sec. 
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Societies and Academies. 


Calendar of Discovery and Invention. 

October i6, 1759 —The l^iiilding of Smoatou’s 
Eddystoiie lighthouse occupied tho suiumers of 
1756-1759, and the light was lirst exhibited on Oct. 
16, 1759. The lighting apparatus consisted of 24 
candles held m a bronze frame 

October 16 , 1843 .—The name of Hamilton is now 
chiefly associated with the memorable invention of 
the calculus of quaternions, ot which Hamilton wrote 
111 1858 to the idev. J. W IStubbs: “ To-morrow will 
be the fifteenth birthday of the Quaternions. They 
started into life full-grown on the 16th October 1843, 
as I was wallmig with Lady Hamilton to Dublin, 
and came up to Brougham Bridge—^which iny boys 
have since called Quaternion Bridge. I pulled out 
a pocket-book which still exists, and made entry, on 
which at the very moment I felt that it might bo 
worth my while to expend the labour of at least ten 
or fifteen years to come,” In anotlier letter, written 
some years afterwards, Hamilton said : “ Hor could 
I resist the impulse—unphilosophical as it may have 
been—to cut with a imifo on a stone of Brougham 
Bridge, as we passed it, the fundamental formula 
wMeh contams the Solution of the Problem.” 

October 17 , 1741 .—On this day Linnseus, who had 
himself travelled m Lapland, Denmark, Germany, 
Holland, France, and England, ] 3 ronoimced before the 
Umversity of IJpsala his “ Oratio de Peregrinationum 
intra Patriam necessitate.” He displayed the useful¬ 
ness of such excursions, by pointing out to tho 
students that vast field of objects which their country 
held out to their cultivation; whether m geography, 
physics, mineralogy, botany, zoology, or economics ; 
showing the benefit that must accrue to themselves 
and their country as rewan fs of their diligence. 

October 18 , 1892 .—In tho dovelopuicnt of long 
distance telephony in America, Thoodoni Vail jilayed 
a leading part. Ho first connected Boston with 
8 alem, then Boston with How Yoih, and on Ocd-. 18, 

1892, Now York was connected with CJhieago, Graliam 
Bell being tho first to speak over the new lino. 

October 20 , 1868 .—Sir ISTormau Lockyer’s notable 
spectroscopic discoveries were made known to tlie 
Boyal Society in a letter dated Oct. 20 , 1868, in which 
he stated: I have this morning perfectly succoodod 
in obtaining and observing part of the spoctruni 
of a solar prominence. As a result I have established 
the existence of three bright lines in the following 
positions:-—(i) Absolutely coincident with C. (u) 
JNearly coincident with F, ( 111 ) near D.” 

October 20 , 1880 .—^The first public lighting of a 
haH in Great Britain by means of the incandescent 
electric lamp was carried out by Swan on Oct. 20 , 
1880, m the rooms of the Literary and Philosophical 
Society of Hewcastle. 

October 21 , 1824 .—The home of the portland 
cement industry was Leeds, whore Toseph Aspdin, 
a stonemason, discovered that by mixing finely 
pulverised hme with clay in certain proportions, 
bummg it at a high temperature, and then grinding 
tfie product to powder, he obtamed a new building 
material which, with the addition of water, when set 
produced a block resembling Portland stone. He 
took out a patent for his invention of ‘ Portland 
cement on Oct. 21 , 1824. A century later a 
memorial to him was placed m Leeds Town Hall, 
when it was stated that the annual production of 
Portland cement was 50,000,000 tons. 

October 22 , 1797 .—The use of the parachute as a 
means of descending from balloons was due to the 
hrench aeronaut, Garnerm, who made his first 
descent with one on Oct. 22 , 1797 

E. C. S. 


Gvm Town. 

Royal Society of South Africa, Aug. 17 --A. J, 
Hesse : 8 omc new sjKHiii^s of (!ureiilioaul;e from 
{South Africa and SoiilJi-Wosl, Africa,. TIk^ tot,al 
number of HijijxHTlimusspocios has binai incrc^ased I rom 
146 to 152. ilio genus Soleaorrbinus, which up to now 
was coni{>osed of only 1 specni^s, has I> 01^1 ennebed f)y 
2 other now species, one of winch is found on tluoSilvin'- 
leaf trees on Signal Hill. Two of tho (hircuhonidic 
described are found in such widely sopa,i'a,ttM! areas 
as .Zululand and South-West Afraai and 'frausvaal 
and South-West Africa.—lb Jt. v. < 1 . K. Copeman: 
Studies in tho growth of grapes, Part 4 : Tho initial 
changes in acidity During t,lie iuii/ial si<ag(\s of growth 
of tho berry, tho changes in acidity of the a,r(^ 

autocatal;y tic.—K Dixey : 1dio Dinosa,ur Be<ls of 
Lake Nyasa. A scries of Hodinient,s oc.curnng along 
tho north-western shores of Lake Nyasa, ha,vo yudded 
a number of interesting Dinosaur remains whu‘h are 
allied t,o the better-known deposits of h'ondaguru. 
The bods (consist principally of a grea,t tfnckiK’jss of 
friable sandstones, sandy marls, and clays ho 

unconformably on older rocks which are atTix-tod 
by post-KaiToo faults ; and arc itiomselvos laultod 
and overlain by more rocjimt deposits of tho Nyasa. 
trough. —S. H. Haughton : On some rojitiiian remains 
from^ the Dinosaur Bods of Lake Nyasa. Jt has hc^on 
possible to identify two forms s})OCiiicaUy ; a,nd many 
other bones ca,n definitely bo assigned t,(> the Sauro- 
poda. The forms namet I are PlatijcheloidiUH fij/mm gon. 
et. sp. n., the first rocord(Hl African Mesozoic lestudiu- 
ate, and Gigantosaurm d^xq?/'tsp. n., a saurofiod allied 
t,o a form described from Tondaguru.— D. Tjfioday and 
M. A. Pocock ; On a Myosurus from { 8 onth Africa, with 
some notes on Marmlia Nimromrpa* 47io discjovory is 
recorded of a species of Myosurus, a genus mnv Houth 
Africa. It IS identified provisionally, in tlio absiMici^ of 
material with npo acia'nes, m MMninnuRn 

Wash I Mc,'TON, D.G. 

National Academy of Sciences {Pruc., Vh)}. I3, No. 8, 
August). - -('aii ll. Eigenmann and (bMirgi’i H. 
Myers * A n(iw gxaius of Brazilian cha,ra(*m fishes 
allied to Bivibnuaina B. B Fries : Ntavous 
control of xantho[)hore changes in Kumlulus, dlui 
killifish ciiangos in colour to conxwpond with its 
backgrouml by means of i-ho (^x|)ansion a,nd contrac¬ 
tion of molanophoros and xanthophones. Ooutrol of 
the latter rs mainly through a discrimmating f>igmont- 
motor centre in the central nervous syst,em.- »8olig 
Hecht: A quantitative basis for tiio rtiaiion bfhwoon 
visual acuity and illumination. Koomg found that, 
visual acuity increases nearly as tho logarithm of 
intensity of illiumnatioii; hence thi^ number of 
rods and cones in the retina can be vnriiid function¬ 
ally. This can be accounted for (juantii,aijvoly by 
assuming that tho sensibilities of the indivbluarrods 
and cones vary about a mean in a manner similar 
to that in which population van os. Ai/ tho 

lowest intensities, vision is by tho x’ods ; then tho 
cones begin to function, and since they come into 
action ten times as fast as the rods, visual acuity 
becomes a function of tho foveal cones and iucroases 
to a maximum. Observations on colonr-lilindncss 
can also be explained.—David White : Tim flora of 
^e Hermit Shale in the Grand Canyon, Arizona. 
This shale constitutes the upper 300 ft. of fho rod 
beds in the Grand Canyon and is of Lowi^r Penman 
age. The flora includes Buropoan (ionihu's and 
pteridosperms and many Uralo-Asiatic fonns , it 
mdioates a dry ehmato possibly noi much 
humid that that of northern New Mexi(*,o 
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^sen.i day.—William H Gates ; Linkage of short 
Qr and density in the house mouse. Linkage 
,'Appears to bo corujilote.—Willard J. Fisher : Note 
on corrections to H. A ISTowton’s 1850 dates” of 
meteor showers—Carl Baius : Kocpirocatmg acoustic 
vibration on opposite sides of the pinhole, in long 
quill tubes.—^Walter A. MacNair and A. Ellett: 
Explanation of the incomplete polarisation of mercury 
resonance radiation.—E. C, Watson: The space- 
distribution of the photo-electrons ejected by X-rays 
Usmg unx3olansed X-rays, the distribution of electrons 
about the direction of the X-ray beam has a maxi¬ 
mum a little forward of perpendicular to the X-ray 
beam and falls to zero at about 90° on each side of 
the maximum ; it is asymmetrical, particularly with 
high frequency X-rays Using polarised X-rays, the 
distribution has a maximum in the direction of the 
electric vector and does not fall to zero at 90° from 
this direction ; it is symmetrical, but the maximum 
IS less than in the former case. The theory of nuclear 
scattering explains these effects —Earl E. Lib man . 
Surface tension of molten metals. (1) Copper. The 
method used is to measure the depression of surface 
caused by a vertical plate and a vortical tube which 
are not wetted by the liquid. Copper is melted in 
a high vacuum molybdenum wound furnace in a 
crucible with lid eombmmg a plate and a tube. An 
X-ray photograph is taken through the entire fur¬ 
nace and the levels of the liquid measmed on the 
photograph. The ' capillary constant ’ (2 x surface 
tension/density xg) for copper in contact with its 
vapour varies from 0-308 ± 0-0017 ^ at 1083° to 
0-297 i-0 0017 at 1318°. The effect of imjimitios 
increases with rise of temperature.—A. Keith Brewer . 
The relation between temperature and work function 
in thermionic omission. Gas molecules approaching 
a surface aro dissoc‘iaied mt.o ions by forces regardoci 
aiS eomjioscd ot an cIoctrostatK*. imago force, which 
has iiio same effect on both ions, and an intrinsic 
force, whicii holds one ion more firmly liian ihc other. 
Those forces iirii ojiposed by thc^ kinetic energy of 
agitation. HTchico as ihe^ temtioraturo rises, the more 
lightly held ion osi^apos first. Eor pure metal 
surfaces, positive ions oscai)e first; for oxidised 
surfaces, the negative ions aro released first.— F. A. 
Saunders : On the spectrum of argon in the extreme 
ultra-violet.—P. R. Heyl: A redeterminaiion of the 
Newtonian constant of gravitation (see Nature, Oct. 
8 , p. 529).—Jesse Douglas : Contact transformations 
of thr©e-sp)aee which convert a system of paths into 
a system of paths,—S. Knebelman : Motion and 
collineations m general space.—G. A. Miller : Felix 
Klein and the history of modern mathematics.—S. 
Lefschetz: The residual set of a complex on a 
manifold and related questions.—Gilbert N. Lewis 
and Joseph F. Mayer: A disproof of the radiation 
theory of chemical activation. Pineno was passed at 
very low pressure through a quartz tub© heated by 
platinum spirals to about 1000° K. At the pressure 
used there was negligible scroenmg of one molecule 
by another and negligible number o£ collisions 
because the mean free path was longer than the gas 
stream. Under those conditions, energy sufiiciont for 
about 10 per cent, racemisation is available but no 
racomisation was detected.—James H. Hibben: 
Kadiation and collision in gaseous chemical reactions. 
Nitrous oxide and ozone were submitted to infra-red 
radiation at different pressures; no increase of 
. reaction velocity was observed. The bunolecular 
decomposition of nitrous oxide at low pressure is 
"^tsttiroly hotorogoiioous. There is no change in the 
. reaction rate of the ummolccular decomposition of 
I'nitf'^gon jiontoxido at })rc^ssuros of 0-2-0-002 mm. 
L ircuty.—IL L. Shapiro : Note on a correction 

ala for artfficially deformed crania. 
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Official Publications Received. 

British. 

I’nblications of the Uuimnion Astiophysicul Obseiv.itoi]^, Victoria 
Vol 3, No 18 The Oibits ol Two Spectroscojiic Binaries Jiy S N. IJill. 
Pp 349‘U>3 Vol 1, No 1 Three Peculiar Spectra. P*y J Plashelt 
I’p plates Vol I, No 2 Tluee Lontt-Bonod Spectroscopic Bniaiy 

Suits By Revnold K. Young Pp 27->8 (Ottawa F A Aclaiid ) 
Ih'poit ol the Uuverninerit Chenust upon the Work ot the Ooveinnicnt 
Laboratory lor tire Year (nidnig 31st JVlarch 1927. Pp 42. (London' 
IT M Stationery Olhee ) Is 3d net 
Journal ot the Manehcstoi Egyptian and Oriental Soeietj No 13 Pp, 
•>7 (Manchesti'i At the University Press, London Longurans, Gii'en 
and Oo , Ltd ) 7^ td. 

Journal ol the Ghcmic il Society containing Papers coiurmirucated, to 
the Socu'ty September Pp \-f vi + 2U23-J388 (London (Jiiniey and 
Jackson ) 

Animal Breeding Research Department, Tire Univeisitv, Edinbnigli. 
Report of the Director lor the Year April 1st in2f) to March 31st 1927 
(being the 7 th Annual Repot t) Pp 40 (Edinburgh) 

The Half-Yearly Journal ot the Mysore University Vol 1, No 2, 
July Pp, 93-190 (Bangalore Bangalore Press ) 2 rupees 
Transactions ot the Royal Society ot Edinbuigli. Vol. 5.7, Part 2, 
No 18 Jurassic and Eocene Echinoidea troiii Somaliland By ih Ethel 
D Currie Pp 411-441+1 plate. (Bdinbiiigh Itobeit Grant and Son , 
London Williams and Norgate, Ltd ) ts. 

Agricultural Research Institute, Pusa Bulletin No ini) Samirling 
for Rice Yield m Bihar and Onssa By J. A. Hnbback Pp 23 7 annab , 

Bd Bulletin No. 167 A Scheme of Classilication ot the Vai leties of Rice 
found m Burma By R A Beale. Pp 14+1 plates, iiann.is, 8f/, 
(Calcutta Government of India Cmitral Publication Branch ) 

Gramophone Records ot the Languages, and Jiuilects ot the Madias 
Prp'^ideney Te\t of Pussages Pp. v 1 + 124. (Madias Go\ernnioiit 
Press.) 1 1 rupees. 

Tlie Edinburgh and Bast ol Scotland College of Agncultiue. Calendar 
for Inj7-1928 Pp. 96 (Edinburgh ) 

Union ot South Africa, Department of Mines and Industries Geologi¬ 
cal Survey, The Geology ul the North-Eastern Prut ot the Springbok 
Flats and surrounding Country An Explanation ot Sheet 17 (Spungbok 
Flats). ByHi.PeieyA Wagner. Pp. 104. 2s od Sheet 17 Springbok 
Flats. 2.«f Cd (Pretoria' Government Piiutmg and Stationery Ullice ) 

Forkk.n. 

Department ot the Inter uu US Geological Survey BulleUu 7b2'A t 
Mineint Industry ot Alaska ni P'jri and AdunuiHlrative Rejioit- By Frt'd 
H Motht (Mmeial Resources of Alaska, PUa-A ) pp. + 

Biillctm 792-B Geology of the Knik-Matauimka District, xVlasku. By 
Kenneth K Landes, (ilineral Resouioesol Alaska, 1925-1}.) Pp. 11+51- 
72 1-1 idato. Bulletin 795-A Mangauese-heaiing Deposits near Lake 
Giescont and llumptulips, Washington. By J 'I’. Ihudee. (Contnbu- 
tuniH to Economic Geology, 1927, Part 1.) Pp u + 24+2 plates 10 cents. 

Bulletin 795-B : Potasli Brines in the (heat Salt Lukt* Destst, Fi.ih. By 
Thomas B. Nolan. (Gontrilmtions to Economic Goolog.i, 1927, JkU’t 1 ) 
Pl> n-|-2.)-H+I plate. 10 eents. Bulletin 71>5-C Organic Piecipitatiou 
ot Metallic Copper. By T S. Jjovming. (Coninlmtions to Economic 
Geology, 1927, iTirt 1 ) I’p, 11-1-45-52. 5 cents. (Washington, C . 

Government IbiiiUiig (Xllci*) 

Depnitmont ot the Interior' US Geological Suivey, PiotVssional 
Papei I US Geology and Ore l)e]K)SitH ot the Lcadviile Mining Dist.net, 
Goloiado. By S F Emmons, J. I) living and (4 V LougUhn. Pp 
xvi+J(»H + 7U plate.M, (VVasiuugton, DC Government Pimting Otllce > 
2 50 dolUus 

Smithsonian Imstitiition United Statiss National Museum Bnlletiu 
140 Bnd Para.site.s ol the NemaUub* Suborders Stiongykit.i, Ast.iridaia 
and Spiiuiata By Kluise B Ciam. Pp \vn+ln5 (Washingluii, D (1 . 
Govoinment Printing Olliee ) 85 cents 
Smithsonian MusccUaneous Collections. Vol. 80, No 3- Fossil Foot¬ 
prints trom the Gr.ind Canyon. By Charles M Gilmore Seeond Contiihu- 
tion (Piibbc.ition 2917.) Pp n-|-78-l-21 plate.s (Washington, DC : 
Smithsonian Institution ) 

Medeilechngen \aii hot Gcologisch Instituut der Landbtuiwhoogc- 
school, Wageningen (Holland). No. 10' Bijdrago lot do koiuns van 
Psendo-Gaylussiet Door Prof J. xmn Baren. Pp. 25 1-8 afb. (Wageii- 
ingeu . H. Veeurimn en tHoiien.) 

Reprint and Circular Senes of the National lUweareh Council. No, 78 : 
Filth Report of the Committee on Contact CatalyHis, By E. Bmmot. 
Reid, in collaborat.ion with other Membois of the Committee. Pp. 31. 
50 cents. No. 79 Third Census ot Graduate Research Stmlcutfl in 
Chennstiy By Olareiice J. West and Callie llulL Pp. 3, (WaKlmigton, 
B.C • National Academy of Sciences) 


Diary of Societies. 

SATURDAY, OctOBEk IS 

North of England Institute ok Mining and Mfcuanical Enginekrr 
(at Newcastle-upon-Tyne), at 2 30 —-M. Ford Presidential Inaugural 
Address —H T Foster. Notes on an Inrush of Water at the Montagu 
Colliery, Scotswood, Northunibeiland, on March 30th, 1925 —The 
following paper will be open tor further discusaion 'The Dry Clean¬ 
ing of Coal, by J. S. Carson 

Physiological Sooikty (ui Pliysiological Laboratory, Guy's Hoapllal 
Medical School), at 3 :k>,—J; F Hewitt and IT. Florey. Ellect of 
IhugH on Protein Content ot Cmebro-Spinal Fluid of RabbifcH.~H. 
FloreyandXL M Marvin. The Blood PresHiue Rellcxes ot the Rabbit 
under Urethane AmcHtbeHia --U, B. Aitkmi and A E, Clark Keniu'ily ; 
Tbft Concentration of OlKj m BuccesHiv© PoH.ioiis of an Expired Breath. 
—Dr, J, H, Burn and ll W. Ling; The Elfcct of Pituitary Exlract*, 
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Ailn‘n*ilni, and Insulin on tlit* Ivetonuiia pioduccd in Tints b\ a Rit 
O’et.—W Maisltall Tim ITfT'aiation oi U\\ in* innulobiii C'lystaK — 

X E Pitt The Intluence ot Ethei Ana sthnsia upon the (ias(‘ons 
Cuinposilion ot the Blood—E T Conjlaan*, II B A R Ptuisnam, 

M. uLiueis, and M B Peinhiej Oh'.eivatioiis upon the Resjuntoiy 
Exchange, Tempm'atuie, and Siigai in the Blood ot An.esthetistal 
AmriuLs ~A G llarapsou and M Mai-els The T^ermeabihty ot Red 
Cells —11 A (Jollier, HEAR Bensham, and H AI Wells The 
Reaction of the ISkm Vessels in Mandunnp' Ovei-Ventilation —Riot 
J Mtdlanhy Fetiohuiiu Biuiilsiou in the Small Intestine—D* inon- 
htiatioiis —Dr W Ciamer The Adienals ot a Mouse with Exoidi- 
thaliiuc Goitie —Pro! J Baicrolt Some Obboiiations on the 
Denei rated Spleen 

JfOiVDAF, OcTuniR 17 

Royal Instiiute of Pitulic Health, at 4 — Prof P Biuyiiopjhe The 
Tuort-il’Herelle Pheno'uenon, and some Xeu ResfMich on Relipsiiii; 
Ftnei (Ilaiban Lectnies) Also on Octobei 18 and 20 
Railway Club (25 Tothill Street, S W ), at 7 30 ~R G dr Bray Out¬ 
door luterlockinq Apparatus 

IxsTirorioN or tul RuntsuR iNuusTia (Sales Section) (atEnpunem s’Club, 
Coveiitiv Stieet, W 1 )—II ILulley What Aihoitisin'a Sah*smanship 
can do tor the Rubber Industry 

" TUhSJJAY, OuionnR IS 

Royal College of Physicians of London, at 4—Sir William Halo* 
tVhite * Haiveiaii Oiation 

Royal SotiLT\ oi’ Medicinl, at 5 30 —General Meeting. 

Zoological Society of London, at 5 30 —Secretary • Report oii the 
Additions to the Society's Meiiagi'ne during the months of Junt‘, 
July, August, and Seiitemboi 1927—C 11 Donald- Some Indian 
Birds of Prey—Dr. H H Scott. Double Malignant Tumour ot 
Thyroid and Parathyroid m an Otter (Lutm hitUL) —R Essex Studies 
m Reptilian Degeneration —J. W Low : Contributions to the Develop¬ 
ment of the Pehic Girdle 11 The Pelvic Girdle in the Batraclnan 
Byitohius nvhulosich s. EUtpsorjlossa lieba/ovt Dum et Bibr 
Royal Photographic Society of Great Britain, at 7. — K. F. 
Renwiok Presidential Address. 

Institution of Automobile Engineers (Woherhampton Centie) (at 
Engmeeiing and Scientific Club, Wolverhampton), at 7 30.—Major E 
G Beaumont The liifluonce of the Automobile User upon the Auto 
mobile Engineer* (Presidential Address). 

Institution of Engineers and Shipbuilders in Scotland (at 39 
Elrabank Crescent, Glasgow), at 7 30 —A. J T Taylor: The Indu.stnal 
Engineer,—W. S Murphy : British Engiiicenng Export Problems 
'B 0 YAX 4 Society of Medicine (Patliolog> Section), at 8 30 —J. McIntosh . 
The Histology of Some Virus JiilectioiiH of the Cential Nervous 
System—Ih’R J. Jjudford The Repair ot Superficial Skin Lesions 
Hi the Mouse —Dr W Ciamm Stomach Lesions in Rats kept on a 
Diet Dellcient in Vitamin A. 

WEDNESDAY, OrnuiKu 19 

Society of Glass Teciinologv (in Applied Hciemui Deparlmerit, 
Uhiveisity, Shtdludd), at, 2 :HJ W. Buttei worth, son PiOHideiitinl 
Introductory Addiess—J F. Hjslop* Dpal Glas.s—Crystal Grout-h 
and linjiact BnttlenesH, (A Ooinmunu,ation Inuu the Research 
Laboratones ol thoCeueialElocinc (Jo., Ltd., Weinhlcy )’-F Buckley • 
The Biniiingliam Glass Trade ITIO-IHJS.—E «1 C Bowmakor and 
J D. Cauwood The Detection of Hoh'iuunr in DccolouriHcd Bottle 
Glasses 

Electrical Association for Women (at E L.M.A. Lighting vSer'vice 
Bureau, 15 Savoy Street), at 3.—R, Boilase Matthews: Electnoity 
and the Small Holding (Lectuie) 

Royal Institute of Public Health, at 4 —Prof. L, Cummins: 
Tuberculosis as a Social Disease, 

Eugenics Society (at Royal Society), at 5,30.—Dr E A Fisher: 
Multiple Births in Man. 

Newcomen Society for the Study of the History op Bnoineering ' 
AND Technology (in Demonstration Room, Ground Floor, of Science 
Museum), at 5.30.™B. W Anderson: The Development of the Organ. 
Society op Chemical Industry (Glasgow Section) (jointly with the 
Chemical Engineering Group) (at Ca’doro Rcbtaurant, Glasgow), at 7 — 

C. Scott Garrett and G W. Riley, The Desiccation (De Vecchis) Process 
of Beet Sugar Manufacture 

Electrical Association for Women (at E.L.M.A Lighting Service 
Bureau, 15 Savoy Street), at 7—Mrs. L, Hollis and others: Discub* 
Sion on A Demonstrator's Experience of Blcctrn* Cooking. 

Merseybide Aquarium Society (at I Falkland Road, Egremont), at 7.30 
—Annual General Meeting. 

Institute op Chemistry, at 8 — S, M, Gluokstein: Chemists and 
Bividendfe 

Entomological Society op London, at 8 

Royal Miceoscopical Sooiety, at 8,— G. Bock: Note on Diatom 
Structure and Resolution.—Prof. H, G. Gannon and Dr A. J, Grove : 
Aerating and Cuculating Apparatus for Aquana and General Use.— 
0r- A j. Grove; A Simply Made Hot Plate for Flattening Paraltln 
Sections.—Dr. O. Heimstadt. Stereoscopic Vision with the Microscope. 
—Prof. P, Vonwiller Microscopy with Incident Light and its Applica¬ 
tion to Living Objects.—D P. Wilson Note on a Method of obtain¬ 
ing Long Working Distances wth Low l^ower Objectives. 

THURSDAY, October 20 

Ghijuj-Stubt Society (at Royal Sanitary Institute), at 6 
_' I Ins-titution of Electrical Engineers, at 6 —A. Page. presidential 
‘ Inaugural Address- 

/The Institute of Metals (Birmingham Imcal Section) (Birmingham 
/'J ^ Mfitallurgiodl Society and Staftordshire Iron and Steel Institute) (at 
’ ^wagineer$' Qlub, Birinmgham), at 7 —Dr P. W. Aston. Isotopes. 

L. wrmwjtroN or Meosanioal Engineers (North-Western Branch) (at En- 
ftiuAWrCdub, Manchester), at 7.15,—R. E. Bailey: The Mechanical 


Ghlmical SouiFiv, at 8 —Piof T M Lowry and G F SiiiitU ' Studu'N 
of Dj uamic hsoimuLsm PaitXVll' NhMitiaLS.ilt At lion iiiMulaiota- 
t.ioT) — Fhof T M Lowu . Studies ot Dviianiu Isomensin Fait 
X\V The Meclunisiii ot CiUlysis by Aeids and Bases—Fiof. (! S, 
Gibson ami J D A Joliiison lOUliloio.7 10 dilijdioplienaisa/aii(‘ 
and ils Denvatives Fait V Tin' Gonei.il IMt'Uiod ol sjntheMS and 
i>(*t<Mmmatu)ii of Goiistitutioii ~ E d B Willey On Ac t.ive Nit.ui ,on 
Pait IV The lmi(*i>endciiie oi the AlteigJow and GluMiueal Fiopm (.k'h 
ot Active Nitrogen 

CBG Soc'inx roll CoN.srRUu’rnK Biurn Gonthol and K\ui\l 
Frooruss (at Essex Hall, Stiand), at 8—Prof J S Hiivley The 
I’opulation Conference at Genma (Lecduie) 

Rov\l iSoiiPTY OB Tropical Medicine and IIxoienu (at 11 Cliaiidos 
Stieet, W 1), at 8 15 —Finf J W. W SD'phcns The Functions ol the 
Spleen (Piesidential fnaugnial Address) 

FRIDAY, OcT(mKK 21. 

Royal Collec b of vSurofon.s of Encu.and, at 5— Sii Aii.hui Kcntli' 
Demonstiatioii of Rheumatic and otliei Changes m Joints 

Institution of MI'C'hanioai^ Engineers, at 6 —Sir Ibniiy Fowlei 
Piesidential Addiess 

Royal PnoiooRAPHic Sociarv of Gufap Buitain (Infomial Meetiii;', 
of Pictoiial Group), at> 7 —Discussion on Some Reasons for the Limited 
Apjieal ol Ihctoiial Fhotngiaphy 

Junior Institution oi* Engineers (Inlormal Me(d,ing), at 7 30 -“M 
McCarthy lading m Geiieial with Special Kelerence to the* Viluo 
Conci(*to Filing System. 

Ro\al Societ\ of Miauc'iNK (Eleetio-Th(*iapeulics St‘ction),at 8‘10 
Sir Henry Gainam Electro-TheiapeuUcH and the Fulim* oi Medicine 
(Pic.sid(*ritial Addiess), and sliort papers by Frol Ibelm, lb Diinhaiii, 
and Dr Giavescn 

Institute oi« Cuemistry (Manchi'ster and Distnet Sec't.ion and Man¬ 
chester Section of Society of Dyi'is and Golouiists) (at Manchester),— 
Prof EGO Baly Light and Lite (Lectuie) 

SAFI RD IF, OoToHLH 22. 

Institution of Municipal and County Eno infers (Luksliuc Di.stnct 
Meeting) (at the Mansion lloiuse, Doncnstei), at 11 a.m. 


PUBLIC LECTURES. 

SATURDAY, Outober 15. 

Horniman Museum (Forest Hill), at 8.30—Miss M. A, Mtnrnj 
Egyptian Temples. 

MONDAY, OcTcmEH 17. 

British Medtcal Association (Hastings Hall), Tavisiock Square, at 
5 15.-Dr. W. G. Savage: Food Poi.sonmg (Malcolm Moni.s Motuonnl 
Lecture). ^ 

TUESDAY, Ou'iouiiH l« 

Univerhity Cora non, at 5, A J. Hall: Tlie Static Relb'-'es of Magjiiih ; 
How Ammaksget nglit-wny-up and kiH'p.su. 

WEDNESDAY, OuiomM! P) 

King’s Golliwe, at .5 30 Di F. H Hpenm'r. Tim Fublic Flemenlaty 
School 

London School oi* Economk h, at 0. N, (Juinm'ss* ()l!h‘i* Machiuety , 
The Mignon Typngiaph and Cheque Frotecf.oi 

SATURDAY, Outoiifh 22. 

Horniman Museum (Forest Hill), at 3.30. ™-Mih )L M. Dunn; The 
i^eoplcs of India. 

CONGRESSES. 

OC'TOUFR 14 AND 15, 

Pnnr.Tc CoNKEHnhOE on Family Allowancmh (at London Sehool of 
Economics). 

Friday, Otiolxr 14, at 8,—Sir William Beveridge* The (^ase lor Family 
Allowances,—Dr. R. A. Fisher: KtlectB of Family Allowances on 
Population. 

Saturday, Ocfnber 15, at 2.30.—Prof. V. Hi Mottiam : The Fhysiological 
Basis of the Minimum Wage. 

At 3.30.—J. L. Cohen : Family Income InMurance, 

At 6.80.—H. N. Biailhfoi’d * The State and Family Allowances. 

At 8 —Principal J. Murray ; Family AllowanccH m Industry. 

October 10 to 22, 

OoNGRBrts of Industrial OnKMtSTUY (at Pans), 

October 18 to 23, 

Jornadas MdDiuAS DP. Madrid (atMadrul), 

October 22 to 24. 

Congress of the Italian 8ocikt\ of Laeynooj.ooy, llinNoLoov, and 
Otology (at Parma). 

October 23 to 20. 

Italian Congress for Combating Tubrrculokis (at Milan). 

October 24 t'o 20. » 

j Itauan Congress of Industrial Medicine (at Fainui, Moden 

I Carpi). 
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Science and Philosophy. 

TflHE mild controversies which have been 
J- excited by Sir Arthur Keith’s moderate aod 
cautious presidential address to the British Associa¬ 
tion at Leeds suggest that science and scientific 
method are still regarded with some suspicion by 
the educated portion of the community. We need 
not take seriously the objections to the theory of 
evolution raised on sentiraeiiLal or religious grounds 
in so far as those arise from prejudice and belief 
in authority Science can recognise no authority, 
and can admit no barrier to the free and fearless 
use of the intelligence The theory of evolution 
stands or falls on the stubborn and irreducible 
facts ” and upon the rational interpretation of 
them, and we need have no fear of the verdict of 
any impartial and competent jury, as Sir Arthur 
Keith has well and truly pomted out. 

Another note has, however, been sounded by the 
wiser critics—a note not so much of antagonism 
as of doubt whether scientific method has, after all, 
proved an adequate key to the prohJe.’irs 
universe and of practical life. The Bishop of 
Eipon has voiced with great frankness this doubt 
of the adequacy of science. In hinting that the 
world could get on perfectly well if for ten years 
every jihysical and chemical laboratory were closed, 
he had in mind apparently two things—first, that 
the progress of science lias vastly increased the 
complexity of man’s material environment without 
improving his moral outlook or adding to his happi¬ 
ness, and second, that not only educated laymen 
but also specialists themselves are so overwhelme 
with the rush of new discoveries, new conceptioi’ 
that they have no time to envisage the results a. 
whole, to co-ordinate them and see them in B 
proper relation to other human activities, 
suggested in reference to the first point tha 
“ patient and resourceful energy ” displayed i. 
laboratories could be turned to better effect 
were applied to the human and social problc 
the day, wLero clear and resolute thinkin 
much required. With this contention wc 
propose to deal. Ae mtor supra crepid 
sound, if imheroic, maxim. 

It is rathey with the second point t^ 
to come to grips, and particularly v 
gestion-^mphasised also by several 
Times —^that science is suffering fr' 
philosophy, to its own detriment 
lessening of its influence on humar 
character. Dr. Burroughs, in the f: 
to, asked whether amid all our no? 
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materialism is not necessarily a diialistK' vitalism, 
but some form of organismal or emergent theory, ^ 


do not sometimes seem to have lost our sense of 
direction : How many of our sectional explorers 
ever ask themselves which way lies the whole ^ 
Am I wrong in thinking that the several sciences 
increasingly feel the need of a philosophy to 
co-ordinate them ? 

Twenty or thirty years ago, this suggestion that 
science might learn from philosophy 'would have 
been received with scorn in scientific circles. 
There was a spirit of confidence abroad, a convic¬ 
tion that the prmciples which had served so ivell 
and had led to such conquest over Nature were 
established beyond question, philosophy was 
branded as metaphysical and dealing in vain 
abstractions. We find an echo of this great period 
in Dr. Chalmers Mitchell’s provocative and vigorous 
Huxley Lecture,^ where he roundly asserts that 
philosophy, since she was judicially separated 
from science, although retaming the title ‘ lover of 
wisdom,’ has made no positive addition to know¬ 
ledge and has only been a spinner of vain words 
and barren ideas.” This intransigent attitude is, 
We venture to think, rather unusual at the present 
day. The last twenty years ^jeen the founda¬ 
tions of j)hysics torn up and rebuilt, and the 
change has come about not only by the press of 
new knowledge, but also to a great degree through 
keen hard thmkiiig about the fundamental con¬ 
ceptions of the science, through true philosophical 
criticism, earned out by the physicists and mathe¬ 
maticians themselves. We can no longer rest 
content "with the simple materialistic schema wliich 
satisfied Descartes and Laplace. As Prof. A. N. 
Whitehead wTites in his remarkable book,'' Science 
'd the Modern World ” : 

' The progress of science has now reached a 
ling point. The stable foundations of physics 
' broken up. . . . The old foundations of 
tific thought are becoming unintelligible. 

space, matter, material, ether, electricity, 
'anism, organism, configuration, structure, 
m, function, all require reinterpretation, 
is the sense of talking about a mechanical 
rtion when you do not know what you mean 
hanics ? ” ’ 

r. Mitchell would have us cling tenaciously 
‘"echanistic method in biology, on the 
’’’i only through its aid has come any 
ease of knowledge. Tliis is not the 
^iscuss in detail the merits and the 
Hf the mechanistic method in biology; 
/er, remark a propos of Dr. Mitchell’s 
‘s polemic against ‘ -vitalism ’ mostly 
k, for the alternative to biological 

ii> Biology Huxley Memorial Lecture, 1927. 
^miilan and Co , Ltd , 1927 ) la, net. 
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all of which he confounds inider the common ban 

The mechanistic method, howewer, is itself an 
interpretation of Nature. It is, to use Dr. Mitchell 
owm words about vitalism, a proclamaidon of a» 
behef and not an inference from observation ” 
Its sole justification is the practical one, that it 
does up to a point help us to uiidcrstatul the 
activities of living things. But there are otlun* 
methods of explanation possible, and it is unwise 
to rule them out as unscientific 8nice jihysics has 
found a revolution in its fundamental concepts*^ 
necessary, it seems dangerous for biology to (‘ling 
to the cast-off beliefs of the nineteenth centurv 
physicists. It must come to terms, too, v\ith 
psychology, and give up the hopeless attciUi])! i-o 
derive conscious behaviour from tropisms and 
conditioned reflexes, regarded as purely jihysKuil 
happenings 

The time is indeed ripe for a critical revision of 
hajiogical concepts. " need not' 
will lead us into rays by-ways, h is ])r(>ba.!)le’^ 
that there will alwa 3 something kd't unex¬ 
plained—even Dr. Mitc k)u])ts tlu^ possibility of 

the part interpreting tlu Ic—but clear thinking 

not only about the fach bservation, I)ut also, 
more important still, aboia >wn nudhods of inhu’- 

protation, will help t«o reoi oul naKhu* manager 
able the inystcri(‘s of organ ' ?o)d (wolution. 

Rhall we (iall this (jriticisn oiHH^pi.ions s(*icn(!e 
or pbilosopJiy This brings a th(‘ lu^art of fh(‘ 
matter, and to our i(‘ntativ(‘ ulusion, which is 
that the nineti^mth century ’a)rce of scimKH^ 
from philosophy is good for n(‘ r side, and ihad 
co-operation should now be tlu dca- of the day. 
The benefit will be mutual Tlr has boon some 
justification for the jibe that losophy devils 
with words and abstractions, ai Ih apt i.o be 
neglectful of the laboriously ganr d harvest of 
scientific fact. In the recent (hs(M ries both in 
physical and in biological science, . ro is amph^ 
material to keep the philosopher hu for ycvirs. 
The man of science for his jiart can ipai nnuih 
from the philosopher. He can learn 1 
and provisional his views of Nature nia;, Iho^ 
difficult it is to get rid of irrational pr(\sa])|)osii^ * 
which may colour all his thought / 

In his eloquent tribute to Huxley, Dr. Mititht | 
points out that I 

''He accepted, as a postulate, hut admitting it 
to be a postulate, belief in iho rationality of iho 
universe our minds seek to explore, dins' was the 
charter of science, conferring a certain right in 
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return for the observance of certain duties. The 
right was that the writ of science should run 
whatsoever traditions, beliefs, dogmas, or customs 
it might destroy The duties were accurate 
observation, clear statement, a logical scrutiny of 
generalisations so that they should not imply and 
should not seem to imply an iota of necessity , an 
open mmd for new facts, but a cross-exammation 
of the evidence for them the more ruthless in pro¬ 
portion to their apparent contradiction of widely 
based generalisations and above all a profession 
of ignorance in preference to the propounding of 
acceptance of ' causal ’ principles which could not 
be put to the test of experiment ” 

That is well said, but it does not go far enough 
Let the clear thinking and the logical scrutmy be 
applied not merely to the generalisations resulting 
from observation and experiment but also to the 
underlying conceptions, the basal philosophies, in 
accordance with which these generalisations are 
formed Let us scrutinise everythmg—even our 
most cherished scientific pruiciples. 

Coming back now to the broader question of the 
relation of science to other forms of human activity, 
we must recognise the limitations of scientific and 
mdeed of any purely intellectual method. There 
are other aspects of human personality which 
science does not satisfy, and it would be foolish to 
extend the dominion of scientific method beyond 
its proper sphere. Wo do well to remember that 
the richness of reality is inexhaustible, both in its 
manifestation in the external world and in the 
depths and recesses of personality. Neither science 
nor philosojiby can give more than an abstract 
ami colourless rendering of essential truth, which 
is approached perhaps most nearly by creative 
art But inside these necessary limitations the 
exercise of the intellect should be free, fearless, and 
untrammelled by any dogmatism, prejudice, or 
dependence on unrealised assumptions 


Brewing and Malting. 

A Btayidard Manual of Brewing and Malting and 
Laboratory Compayiion, Being a thoroughly 
revised and considerably augmented work, based 
on '' A Handy Book for Brewers,” by H. E. 

.“^Wright, embracing the Conclusions of Modern 
Research. By John Ross-Mackenzie. Rp. 
xxiii + 415. (London: Crosby Lockwood and 
Son, 1927 ) 4:5s. net. 

A S a result of the great change which has taken 
~ place in recent times in the nature of the beer 
favoured by the public, the demands on the skill of 
the modern brewer are much more exacting than 
they were on that of his predecessor of a generation 
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ago. The brilliant and well-conditioned beer of 
to-day IS characterised from the brewer’s point of 
view by a low original-gravity, low alcohol-content, 
and low' hop-rate. These factors, combined -with 
the lack of nutrient matter in the modern wort, 
place a greater strain on the yeast, and also render 
the beer more liable to infection. On the other 
hand, modern scientific methods have provided a 
weapon with which to combat these difficulties. 
These are the mfluences traceable throughout the 
volume under review, and mark a stage in the 
passage of brewing from an art to a science. 

The book appeared in its original form so far back 
as 1877, and w'as intended at that time essentially 
for the novice. In 1892 it w'as revised and enlarged 
under the title “ A Handy Book for Brewers,” but 
the author, H. E Wright, died at the time of the 
publication of the third edition m 1907. In the 
twenty years that have since elapsed the informa¬ 
tion has naturally become out-of-date, and the 
appearance of a revised and augmented w^ork is to 
be welcomed. The plan and scope of the last 
edition has been followed fairly closely, though the 
student rather than the brew'er is catered for 

The first chapter sketches in outline the complete 
brewing process, and should prove useful to the 
beginner if studied in conjunction with the synoptic 
table at the end of the book, since the brewing 
operations are dealt with in order in more detail in 
the subsequent chapters. Brewing-room calcula¬ 
tions, chemistry, hydrogen ion concentration and 
ferments in general provide additional chapters, 
and the book closes witli a brief, elementary 
description of the brewery and its plant. 

In a book which attempts to cover so vast a 
subject and its ramifications, in ’which the details 
of the methods used are largely matters of personal 
opinion based on experience, it is not difficult to 
pick out omissions and errors. On controversial 
points, however, the author has apparently en¬ 
deavoured to strike a balance between opponents 
and to produce an argument that is not too 
bewildering for the beginner. This has involved 
the omission of a great deal of the most recent 
investigations on subjects such as starch, yeast, and 
the preservative powers of hops, though a readable 
account is given of the earlier work. Again, for 
example, reference might with advantage have been 
made to the vexed question of the Mariout barley, 
which in spite of its favourable analysis, appearance, 
and powers of resistance to extremes of climate, has 
been condemned in many quarters. The disposal 
of brewery by-products is also of sufficient economic 
importance to justify its inclusion. 
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The author is at his best \\ hen ho deals with the 
varying conditions which infiuenco the practical 
side of brewing His descriptions of chemical 
operations, however, are often lacking or out-of- 
date. We doubt whether the student will be able 
to obtain the required degree of accuracy from many 
of the instructions with which he is provided, 
especially if his intelligence is assumed to be of such 
a level that he has to be told which end of the 
thermometer to insert in the drying-oven ^ A 
redeeming feature of the descriptions of the 
apphcations of science to brewing is the chapter on 
hydrogen ion concentration, the theoiy of which is 
outlined clearly by F A. Mason. Its usefulness, 
however, vill be largely obviated by the fact that 
the practical applicalions of the tlicory occupy only 
haK a page of this chapter, and nowhere else in the 
book are they mentioned This is a serious draw¬ 
back when subjects such as mash-tun treatment, 
stability of beer, and the optimum conditions for 
enzymes are under discussion. 

It is unfortunate that the book is characterised 
throughout by an extremely loose form of gram¬ 
matical expression which at times renders the 
meaning almost unintelligible. Minor errors and 
misprints are far too numerous also, and the spelling 
of many words is rendered correctly in some parts 
and differently or incorrectly in others. Proper 
names (Buchner, Marsh-Berzdius, etc.), and the 
title of Pasteur’s classical work on beer, arc among 
the more serious offences m this last respect. 
There is a lack of references to the original literature, 
and the frequent mention of a glossary which liad 
to be omitted at the last moment is confusing 
There is also a paucity of illustrations, the few given 
being chiefly photographs of plant. The briefest 
description of the anatomy of the barley-corn, or of 
the hop, is incomplete without a diagram. 

The book is well produced, but the advertise¬ 
ments, which have invaded even the end-papers 
and the backs of the title and contents pages, are 
an eyesore, J, G. 

Plant Diseases. 

Manual of Plant Diseases. By Dr. F, Deforest 
Heald. (McGraw-Hill Publications in the Agri¬ 
cultural and Botanical Sciences.) Pp. xiii *+• 891. 
(New York: McGraw-Hill Book Co., Inc. ; 
London: McGraw-Hill Publishing Co., Ltd., 
1927.) 35s. net. 

HIS important book is the result of con¬ 
siderable experience in the teaching of plant 
pathology, which is now a recognised feature of 
No. 3025, Von. 120] 


agricultural and horticultural training The ar¬ 
rangement and treatment of the subject inatt.er 
follows that adopted by Diiggef ui his wc^ll-kiiown 
“ Fungous Diseases of Plants,’’ and has been used 
by the author in his classes during the last ten 
years The book is divided into four sections, the 
first containing two chapters dealing respectively 
with the history of patholog}^ and the symptoms 
of disease , the latter especially should be read by 
all students of tlie subject. Section 2 deals with 
non-parasitic diseases, caused by some unfavour¬ 
able influence m Ihe plant’s environmimt. Tlio. 
elfccts of excess and dehciency of available nitrogiui 
and potash in the soil are discussed at kmglh, and 
examples are drawn from ‘ sand drown ’ of tobac(;o, 
'yellow berry’ of wheat, and 'pota-sh hunger’ oi 
potatoes and tobacco. It is pcniiaps uufortunaL^ 
that the important problem of Heaf scorch’ of 
orchard trees finds no place in the disenssion. A 
considerable amount of useful information is given 
in other chapters sotting out the cfTccis of un¬ 
favourable air, light, temperature, and water 
conditions upon plant growth. 'Bitter pit’ and 
' scald ’ of a])ples are excellent examples of tlu' 
treatment given to individual disorders. 

The phenomenon of ])hotopcrio<lism, which has 
attracted much recent atteni-ion, is bricily desmilxxi 
in three pages. One may perhaps doulit ihe 
advisability of including it in such n liook, wlun'e 
space is valuable, but if it is worth discMissing a^t 
all in relation to ])lant disi'a-se, these pag<\s siamf 
(juito inadequate for the purpose. 

In dealing with diseases pr()|)cr, tlu'i author has 
selected those which are ol economic importan(i(% 
and has described the history, distribution, symp¬ 
toms, etiology, host relations, and control of oacdi, 
together with a list of references at tlui (^nd of 
each disease and a brief note of etiologically 
related diseases at the end of each chaptcu'. The 
lists of references to literature arc extensive, but 
they are mainly concerned with Amoihjan in¬ 
vestigations. Reference to foreign papers set^ms 
desirable. 

Section 3 is devoted to virus and related diseases. 
Only those who have struggled with the mass of 
literature on this subject can appreciate Dr. 
Heald’s difficulty in compiling a reasoned account 
of these fascinating diseases Ho has succeeded 
in giving the elementary student an insight into 
the subject, which should stimulate his interest and 
appreciation of its importance. 

Section 4 occupies two-thirds of the book, and 
is devoted to parasitic diseases, including those 
^ caused by bacterial pathogens, which arc classified 
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m accordance witli Migula’s scheme. Acfinoniycss 
scabies is, however, included among the bacteria 
Fungus diseases are treated admirabty, with good 
arrangement and up-to-date material. Students 
should have little difficulty in obtaining a good 
working knowledge of plant diseases. The section 
ends with a discussion of diseases caused by 
parasitic seed plants and nematodes, but the latter 
chapter does bare credit to the importance of these 
animal pests. Investigators have the greatest 
difficulty in distinguishmg between parasitic and 
non-parasitic forms present in diseased material, 
and many harmless forms have been convicted of 
evil intent without proper trial. Students should 
be warned against this. 

A good general index is provided, but there is 
no host index. The volume is well illustrated, and 
the illustrations are usually effective, but Figs 
199-202 are decidedly poor and are not calculated 
to inspire the student. 

The object of teaching plant pathology is to 
train workers to diagnose and control diseases 
which are causing serious damage to economic 
plants the wmid over This being so, an effective 
text-book must include a clear account of the 
physiology of disease and the principles of disease 
control It IS regrettable that Dr Hcald has 
purposely omitted this part of the teaching of 
pathology from liis text-book, which will doubtless 
be used by many teachers of ihe subject. 

W. F B. 


A New Version of the ^ Intellect.' 

The, Measurement of Intelligence By Edward L. 
Thorndike, E. 0. Bregman, M. V. Cobb, Ella 
Woodyard, and the Staff of the Division of 
Psychology of the Institute of Educational 
Pesearch of Teachers’ College, Columbia Uni¬ 
versity. Pp xxvi + 616 (NewYork: Teachers’ 

College, Columbia University, n.d.) n.p. 

ANY circumstances invest the present volume 
with signal importance Of such an un¬ 
usual magnitude has been deemed the investiga¬ 
tion which it reports, that a special grant was 
assigned to it by the Carnegie Corporation, and 
for the last four years Thorndike has so devoted 
himself to it, as even to give up for its sake his 
. university teaching. Moreover, as indicated above, 
lus entire staff has been collaboratmg with him. 

The account of all this work begins by freely 
conceding that hitherto mental tests of the intellect 
have been afflicted with three fundamental 
^ defects ” : ignorance of what is being tested ; 
No. 3025, VoL. 120J 
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ignorance of how the test/-scoros should b(‘, coin- 
])inod , and ignorance of what tlic resuli.S signify 
in respect of the intellect 

To cope with this situation, the authors in the 
first place conceive the intellect as having two 
dimensions* on one hand ''altitude”, on the 
other, ''width.” By the former they mean " the 
degree of difficulty at which a person can succeed 
at tasks ” , by the latter, " the number of tasks 
that he can succeed with at any specified degree of 
difficulty.” 

So far, all is plain sailing enough. But now^ have 
to be encountered the "fundamental defects.” 
For these concepts of altitude and width of intellect 
can serve no useful purpose until we settle what 
kinds of mental performance the word ' iiitolleot ’ 
is reaUy intended to comprise. On this vital point 
th4 authors commence in a surprising fashion. 

" For a first approximation, lot intellect bo 
defined as that quahty of mind (or brain, behavior, 
if one prefers) in respect to which Aristotle, Plato, 
Thucydides, and the like, differed most from 
Athenian idiots of their day.” 

How the mental make-up of these idiots shall ever 
be ascertained is loft unsaid, 

Later on, however, a more definite view is 
advanced and made the actual basis of the present 
investigation. It is to the effect that every one 
can take intellect to mean whatever he will. 

"What abilities and tasks shall be treated as 
intellectual is essentially a matter of arbitrary 
assumption or choice at the outset. . . . After 
the first choice is made, tasks not included in it, 
and not even loiown, may be found to correlate 
perfectly with the adopted total, and so to be 
' intellectual ’ ” 

The authors themselves select as their " first 
choice ” what they call " intellect CAVD,” com¬ 
posed as follows. 

" C. To supply words so as to make a statement 
true and sensible. 

" A. To solve arithmetical problems. 

"V. To understand single words. 

"D. To understand connected discourse, as in 
oral directions or paragraph reading.” 

To the study of this " mtellect CAVD,” then, the 
whole investigation is really directed, and a very 
remarkable result is the outcome. Evidence is 
adduced that these four abilities, C, A, V, and D, 
jointly constitute one single “ total-ability,” in the 
sense of a " unified, coherent, fundamental fact in 
the world.” 

With great interest the reader turns to examine 
upon what sort of evidence such a result has been 
founded. It consists in the discovery that the 

b1 
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different ‘‘ altitudes ” of the intellect CAVD corre¬ 
late with one another to a degree which—on due 
correction for attenuation random disturbances 
—is little if at all short of perfect unity. This hne 
of evidence in respect of the originally adopted 
intellect CAVD is just the same, it will be noticed, 
as that which our previous quotation gives for 
making any subsequent additions to the purview. 

Now comes a curious point which the authors 
appear to have overlooked. It is that this kind of 
evidence—^perfect correlations after being corrected 
for attenuation—is precisely that which was 
introduced by the present reviewer in first demon- 
stratuig the existence of what our school calls g. 
Even the various criteria used afterwards for this 
purpose (including the latest, that of ‘ tetrad 
differences ’) are merely diversified mathematical 
forms of expressing exactly the same thing. (For 
proof of this statement, reference may be made 
to the reviewer’s recent work, '^The Abihties of 
Man.”) 

It only remains, then, for Thorndil?:e to carry 
out his programme and ascertain what further 
abihties correlate perfectly with his initial CAVD, 
“When^the correction for attenuation is effected in 
a suitable manner. Assuredly ho will find, just as 
we have done in the book just referred to, that the 
range includes ail abilities whatever in this way 
his unified, coherent, fundamental fact in 
worhl ” turns out to be our g once again, nothing 
more or less. 

Hereby is completed the entire chain by which, 
Hnk after link, the school of Thorndike has been 
gradually adopting all the chief doctrines long 
advocated by ourselves. In such an eventful 
convergence of originally warring views, we may 
venture to see a most hopeful augury for the future 
of psychology as a positive science 

C. Speabmah 

Tycho Brahe. 

Tychonis Brahe Dani: Opera Omjiia. Edidit 
I. L. B, Dreyer. Tomus 8. Pp. 471. n.p. 
Tomus 12. Pp. iv+488. n p. Tomus 13. 
Pp. iv + 398. n.p. (Haunise : Libraria Gylden- 
daliana, 1926-1926.) 

HE eighth volume of this monumental edition 
has the melancholy distinction of being the 
last that was published in the editor’s lifetime. 
It shows no diminution of the accuracy which 
always distinguished Dr. Dreyer’s work. The 
editor calls it the third volume of the ^^Epistolae 
Astronomicae,” a series which is here continued 
' No. 3025, VoL. 120] , 


from June 1597 to June 1601, four months before 
Tycho’s death. 

The plan of this volume is the same as that of 
the second volume of the Epistolae,” tlie seventh 
of the w^hole scries, but the subject matter is largely 
different. While the second volume was mainly 
occupied by letters written while Tyclio was 
steadily pursumg his observations at Hveen, 
supported by liberal emoluments and aided by 
numerous assistants and workmen, in this volume 
he is a traveller, seeking a new home in vduch to 
continue his worlc. We find him first at Rostock, 
then at Wandsbeck, afterwards at Bcnatky, and 
finally at Prague ; and it is natural that his corre¬ 
spondence should be largely concerned with nego¬ 
tiations for reconciliation \\ith his former patron 
the Danish king, or with the view of securing a 
new patron, such as he eventually found m the 
Emperor Rudolf II. Wo have also the (jorro- 
spondence relating to the equipment of ilie obser¬ 
vatory at Bcnatky. 

For the life of Tycho, these letters ai’c most 
interesting. They have the further interest that 
they introduce us to Kepler, whose first letter to 
Tycho, accompanying a copy of his Myshuiurn 
Cosmographicum,” begins on p 14 of the volume, 
and wliose last letter in October 1600 ends ou j). 385. 
As the connexion thus established with Kephu* was 
the most important, it might be said tlie only vahi- 
abl(^ result of Tyc'ho’s nunoval from l)enma,rk, and 
as it r(^suli(‘(l in tlu^ diseoveryof tln^ laiws of [ihuudn/ry 
motion, it is very gratifying to find this eorr(‘ 
spondeneii sot in its among Tycho’s astrono¬ 

mical letter B 

The most interesting kddors m this corri^- 
spondcnco are perhaps Tycho’s criti(|ue of the 
^‘Mystcrium Cosmogra])iuciim ” and the ti^sti- 
moniaJ which Tycho gave Kepler m Juno 1600. 
Both have been published among tlie oollectcsd 
works of Kepler and are well known to studemts 
of the history of astronomy. In the fornu^r lotk^v 
(pp. 44-46), Tycho, in the most eonrkious way, 
cast doubt oa Kepler’s theory of the (^on^^n\iol^ 
between the x)lanetary spheres and tius fiv(^ n^gular 
solids, hocauBO it rested on (joporniems’s values 
for the distances and eccentricities, whicdi wore 
seriously in error. He also objected io any doctrine 
of ' erbium realitas,’ that is, to any reality of the 
spheres, and regarded the immense distance to 
which the Copernican hypothesis rclc^gated the so- 
called eighth sphere, the sphere of the fix<xl stars, 
as an absurdity which by itself would destroy the 
whole theory. He suggested that Kepler should 
continue his line of study, including the eighth 
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sphere in his harmony, and invited his co-operation 
In the same letter Tycho declared that the reason 
for his removal from Denmark was to prevent 
the destruction of his astronomical treasury 
collected through so many years with such great 
labour and expense. With our great store of 
observations it is difficult to realise the uniqueness 
of Tycho’s work, so far exceedmg anything that 
had survived from the ancient or that seemed 
likely to be attempted again in the modern world. 

The editor, m addition to his usual brief but 
pertinent comments, has in this volume given us 
an alphabetical biographical index of the principal 
people named in the astronomical letters. 

The twelfth and thirteenth volumes complete 
the collection of Tycho’s observations A flysheet 
issued with the last of these and dated 1926, 
Sept. 25, records how Dr Dreyer before his 
death on Sept. 14 had requested the presidents 
of the Society of Danish Language and Letters to 
present this last volume of Tycho Brahe’s treasury 
of observations to the Carlsberg Institute on 
Sept. 25, the fiftieth anniversary of its founda¬ 
tion, in gratitude for the munificence with which 
it had provided for the publication of the greater 
part of the works of the famous Danisli astronomer. 

The two volumes of ofiservations contain not 
only observations, but also several by 

Fabiicius, and a few collected by Kepler There 
are also two catalogues of stars, but Tycho’s 
complete catalogue appears elsewhere. Probably 
the most important part for present-day astronomy 
is to be found in the 107 pages devoted to obser¬ 
vations of seven comets. These observations at 
least can never be superseded by observations of 
other comets made with better instruments. 

J. K F. 

Our Bookshelf. 

Artificial Fertilisers: their Chemistry, Manufacture 
and Application. By P. Parrish and A. Ogilvie. 
Vol 1 Pp. 356. (London . Ernest Benn, Ltd , 
1927.) 455. net. 

As the authors state in their preface, this is the 
first English treatise on artificial fertilisers which 
deals m any detail with the technique of the manu¬ 
facture of fertilisers. This, the first of two volumes, 
is almost entirely devoted to the manufacture of 
pliospliatic manures, and the mixing and com¬ 
pounding of these with other fertihser ingredients. 
After surveying in some detail the world’s re¬ 
sources of phosphatic material, the mining opera¬ 
tions are described in some detail. 

The bulk of the book is taken up with the manu¬ 
facture of superphosphate, by-products of other 
industries such as basic slag taldng quite logically a 
minor share. Superphosphate manufacture in its 
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mam outline has not changed since its invention, 
and improvements are due rather to engineering 
than to chemical progress, and modern plant and 
machinery are described and well illustrated by 
diagrams and photographs. The chemistry of the 
manufacture of soluble phosphates is dealt with 
briefly but adequately for the needs of the tech¬ 
nician, although the statement on p. 31 that 
“ phosphate rock is essentially tricalcium phos¬ 
phate ” IS misleachng and is contradicted later m 
the book The chemistry of open-hearth basic 
slag is still obscure, but enough is said to indicate 
the problems before the investigator A correct 
interpretation is given of the results in the citric 
solubility test for water-insoluble phosphate and, 
up to the present, no better measure of the avail¬ 
ability of phosphate to the plant has been discovered- 
This work comes at an opportune moment: 
the old-fashioned fertiliser industry in^ Grea"^ 
Britain has not only to face foreign competition in 
the export trade, but also attractive new compounds 
now being placed on the market by the great 
German fertiliser firms. In these, phosphoric acid 
functions as a carrier of ammonia and sometimes of 
potash also The superphosphate manufacturers 
of Great Britain are fully alive to this new aspect 
and the formation of the International Super¬ 
phosphate Association is the result In a stimulat¬ 
ing and thoughtful final chapter the trend of fuiuie 
developments is discussed. The authors conclude 
that superphosphate will be required for many years 
to come, but that only larger factories operating 
witli highly efficient plant will be able to compete 
at all successfully. 

Such a readable and well-illustrated book cannot 
fail to be of interest and service to all connected 
with the fertiliser trade, and the second volume will 
be awaited with interest. 

The Practical Telephone Handbook and Guide to 
the Telephonic Exchange. By Joseph Poole, and 
others Seventh edition, thoroughly revised 
and enlarged. Pp. xxv + 870. (London: Sir 
Isaac Pitman and Sons, Ltd., 1927.) JSs. net 

During the last few years the art of telephony has 
made gigantic strides and the future of the tele¬ 
phone industry seems very promising. Many 
engineers first acquired their working knowledge 
of the subject from the earlier editions of this well- 
known handbook It has gradually mcreased in 
size, although much obsolete and obsolescent matter 
has been cut out in each edition In this latest 
edition the book has been increased by 146 pages 
and more than 100 illustrations. Although the 
book is becoming more technical and more mathe¬ 
matical, it can still be recommended for the 
beginner. The rapid progress of automatic tele¬ 
phony in Great Britain has taken even exports by 
surprise A few years ago it used to be urged that 
its secrecy, which is really one of its greatest 
advantages, laid it open to the practical joker who 
could play silly tricks with impunity. In the 
United States the trouble had proved to ho a real 
one, and special laws were proposed to frighten the 
jokers. An unscrupulous business man also might 
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cause the line of a rival to test ‘ engaged' at iin}3ort- 
aiit times of the day. Luckily these defects have 
been completely remedied 

To scientific men the use that telephonists make 
of ^ phantom circuits ’ to increase the number of 
conversations that can take place simultaneously 
between two stations always seems wonderful. 
The authoritative account of trails-Atlantic tele¬ 
phony given m this book will prove heljiful to many. 
The saving of costs of trunk lines by means of 
thermionic valve repeaters is shown by tho fact 
that ill place of aerial lines weighing from 10() lb 
to 800 ib. per mile, there are now underground 
cables working between London and Glasgow and 
between London and Berlin weighmg only about 
20 lb per mile, 

Linisfispektren unci periodlsches System der Ele- 
mente. Von Dr. Friedrich Hund (Struktur dor 
Materie in Einzeldarsteilungen, herausgegoben 
von M. Born und J. Franck, Band 4.) Pp vi + 
221, (Berlin : Julius Springer, 1927,) 15 gold 
marks. 

SmcE the work of Bohr, followed by that of 
Sommerfeld, Catalan, Heisenberg, and others, 
gave a theoretical foundation to spectrosco|)y, the 
analysis of the spectra of the elements on the basis 
of quantum mechanics has proceeded apace. The 
results are scattered through many journals, in 
many tongues. This material the author has 
coliecteFand welded into a coherent account. The 
appropriate results of quantum analysis arc 
quoted and their significance exf)lained witho\it 
the burden of mathematical j)roof The a[)])lica- 
tion of thcKSo results to the lino s[)cctr<a of the 
elements of the difi’oront colniiins of the ]ku‘iodic 
Table is then fully discussed. Practical spendro- 
scopists, chemists, and (may wc wh Inpev it) students 
of physics who wish to learn something of the 
methods and results of tho now spectrum analysis, 
without first undertaking the formidable task of 
learning quantum mechanics, will welcome this 
well-written and informative account. For those 
who may wish to pursue the subject further, either 
on its more theoretical or qh its experimental side, 
the author supplies a full and well-arranged biblio¬ 
graphy of the literature of the subject, to the ond 
of the year 1926. 

Thermodynamics and Chemistry, By Prof. F. H, 
Macdougall. Second edition. Pp vii 414. 
(New York : John Wiley and Sons, Inc. ; Lon¬ 
don : Chapman and Hall, Ltd , 1926.) 27s. 
net. 

The first edition of Prof. Macdougalhs book was 
well received, and in the new edition the author has 
incorporated a considerable amount of new matter 
and has revised the old so that the work is con¬ 
siderably improved. The treatment is straight¬ 
forward, with a free use of the calculus. The 
rather long section on phase rule diagrams is out of 
place, since there are separate text-books giving a 
better and more detailed treatment of this branch 
of the subject, which is more a matter for the 
drawing office than for the student of thermo¬ 
dynamics. The properties of electrolytes are dealt 
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with from the point ol view of activity, ami the 
l')eby<‘' e((uatio!i is ustal, altfiough lis di'inikMl de¬ 
duction is oniiiied A good feature is tiu'. ineluwioii 
of problems, but these are omitted in tli(‘, last 
chapter on tlio quaiituni thciory and Ncuust's heat 
theorem The uumher of books on (duauical 
thermodynamics IS not largt^, and Prof, MaiuiongalPs 
is a useful member of the group Tho only un¬ 
satisfactory feature of the hook is its f)iicc, which 
is excessive, although that of tho first edition was 
even higher. 

South Am,e,7‘ica an Economic a^mi Regional 
Geography, wdh an Historical (diapier. By 
Dr'E W Slianahaii (Methuen’s Geogj'aphieal 
Senes) Pp xiv-fJHS (London: Methuen and 
Co., Ltd., 1927.) 14s. net. 

Dr, Shanahan has succeeded m ])rodue.Hig a book 
on Soiitli America that wus mueb noedia! After 
some prolmunary cliapters on the <;ontiiuuit as a 
whole, including a most interesting one on historical 
geography, he treats South America by natural 
regions, thus avoiding much repetition which a 
treatment by States woidcl entail. 

The book bears evidence of wide and discriminat¬ 
ing reading, but it gives tho mipression of a com¬ 
pilation and lacks signs of personal acquaintances 
with South America Many of ibt^ broader 
human interests receive little notie(% sue-fi as tlie 
immigration problems, the racial ijiroblcnis, and 
the character and -[icculiaritic^s of tlie great cities 
and seaports. Pities are not imu'idy rnarkid- 
filaees ; they have individualistics that ava worthy 
of portrayal ev(ui in a g(‘ogra{>lHCia) work, if 
geography is to <sseap<i tlu^ cdiargc^ of bcung m(n*(dy 
the ba-ekground of eommerci^ But in sf)it(‘ of 
these e.ritKusms we widcome th(‘ book, (vspiHmilly 
for its fr<‘(‘d(mi from bias towa,rds a,ny fiuirdeular 
inter<\st or State, a <lefeet wlneli ma.rs too many 
works on South Ameritai 

An Inlroduclhou to Building Science By h\ L. 
Brady. J^p. vni + 280 (London • Fdward 
Arnold and Co., 1927.) 7s ()d, noi;. 

In a series of twenty-five chapters tlu^ author 
discusses his subject under the headings of physics 
and chemistry. His method is pcrs])i(;u<)us'and 
the diagrams deserve a])pr(KJiative nollci^, a-s also 
the series of experiments and tho lists of (|U(\siions 
at the end of the successive chapters. They server 
tho useful purpose of testing th(‘- degnKJ of' know- 
ledge acquired from the previous pages. 

Tho use of constants for conversion from one 
thermometric, scale to another is most unneces¬ 
sarily condemned by Mr. Brady, lie is, of course, 
not responsible for tho double significance of the 
word calorie (distinguishable only by the employ¬ 
ment of upper or lower case initial), but such 
duplication is unfortunate, if it bo graritcKi that 
‘'alloys are mixtures of metals,” why call steel 
an alloy ? It is no more an alloy than Ls wrought 
or cast iron, all three being dependent upon the 
proportion of contained carbon. Fig. J7 would 
be bettor wore tho comparative diagrams drawn 
to one scale. The book is, however, oiu^. to be 
accorded a hearty welcome. 
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Letters to the Editor. 

\The Editor does not hold JmyisclJ responsible for 
opinions expressed by his correspondents. Neither 
can he undextalce to return, nor to correspond with 
the ivnters of, rejected manuscripts intended for this 
or any other part of Natube. No notice is taken 
of anonymous communications.'\ 

The Magneto-optical Effect and a Correction. 

This communication concerns the magneto-optical 
effect, described by me in Science (N S. vol. 53, 
No. 1382, pp 565 to 569, June 24, 1921) and Nature, 
June 23, 1921, p 520, which was at that time a novel 
discovery or observation. The description was later 
followed by a statement of “ Further Investigations ” 
{Science,^ S vol 54,No 1387,pp. 84-85, July29,1921) 
In the first place I desire to make a correction in the 
latter commumcations, where it is stated that the 
“ flickering observed appears to keep time with the 
cycles and not with the alternations of current.” This 
IS an error, as it was found later that the described 
fluctuations do follow the alternations, the mistake 
being due to misinformation as to the cyclic rate. 

It may be desirable here to describe briefly the 
original phenomena, adding comments which relate 
to more recently observed facts. A magnetic field 
produced by a direct current, permanent magnet, or 
by interruptions or alternations of current, is rendered 
visible even when very weak, by a light smoke from an 
iron arc ; such fume or smoke being effective for the 
purpose even when so thin or diffused as to be scarcely 
noticeable m the air Such smoke, diffused in the 
space where a field exists, when illuminated from above 
by sunhgfit or an artificial source and viewed in a 
direction acioss the light beam and more or less normal 
to the direction of tlie hues of force of the field, appar¬ 
ently becomes luminous, but in reality becomes a far 
better reflector diffuser m certain directions of the 
incident light than when the field lines are absent. 


^ Pm 1 ^ 

Viewed along the magnetic linos, no increased lumin¬ 
osity is produced even when the field is strong or the 
illumination strong, or both. 

The condition for its observations seem to be . 

(1) Illumination transveise (more or less) to the 
direction of the lines of the field. 

(2) Viewing in a direction more or less ti'ansverse 
to the lines of the field and to the direction of the 
incident light 

The amount of iron smoke in the air required to 
produce a very noticeable effect seems to be very 
small, although density of the smoke increases greatly 
the contrast between what is visible when current or 
field is on, and when no field exists. Indeed, without 
the presence of the field the smoke from the iron arc 
may be practically invisible. The illumination from 
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the smoke particles was foimd to be polarised as if 
produced by reflection from strings of fine particles, 
oriented in the direction of the field lines. These 
particles are exceedingly small, almost beyond 
ordmary high powers of the microscope, and the 
striated feme oxide, which it seems to be, can be 
caught on a microscope slide while the magnetic field 
IS on, and studied imder high powers. 

The remarkable thing is the small amount of the 
iron smoke needed to produce the effect and the 
instantaneous i espouse to very weak fields Thus, if 
an open coil or helix without a core of non be traverse! 



by a fluctuating or slowly alternating current, the 
flickering may be shown by a detector constituted by 
holding the open neck of a glass flask over an iron arc 
for a few moments Some of the smoke enters the 
flask, which can then be corked Such a flask has 
shown flickering at a distance of twelve feet away 
from the small coil, through which a low frequency 
current was sent ; and, curiously, when the flask was 
placed near the coil, the flickering was replaced by a 
steady ilkunination. When gradually removed from 
the coil in the direction of its axis, the flickering 
became more and more pronounced. 

This inchoates that the orientation, or arrangement 
of the particles to correspond with the field lines, takes 
place with a weak field, and almost instantaneously in 
a strong alternating field, m the latter case being 
accomplished and maintained throughout the whole 
wave of current. The zeros seem to be without effect 
in arresting the appearance, while at a considerable 
distance away from the same coil, excited as before, 
the weaker field at such a distance can only orient the 
particles at or near the maxima of the current waves. 
This seems to indicate that a certain very low value 
of the magnetising force is sufficient for the orientation 
or alignment of the particles. Retention of vision 
by the eye may also cover up any very short inter¬ 
ruptions in the luminous effect itself. 

Use has been made since the publication of the 
original descriptions of the effect for rendering visible 
to the eye a rotating field produced by biphaso, three- 
phase, or poljqihase currents. The effect is unique, 
and it can be photographed. 

In the accompanying illustrations, Fig. 1, a, shows a 
box with a glass front and back, a beam of light being 
sent in from the back with no excitation or magnetic 
field present; Fig. 1,5, shows the same with the coil 
lying flat on the top conveying current. In this case 
it IS clear that a luminous effect, displaying the field 
of the coil, has been depicted. In each ease, of course, 
iron arc smoke has been within the box at each trial ,* 
it being allowed to enter through a hole at the bottom 
of the box seen indistinctly in the figures. It is 
surprising, too, how long a time it takes for the fumes 
to settle out of the air within the apparatus. 

In Fig. 2 IS shown a device for rendering visible a 
rotating field, such as that of a throe-phaso motor. 
The structure at F is, in fact, a field winding, clearly 
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showing in the photograph the thiee entering wires 
for its excitation. As the oidinary frequencies would 
be too high for observation, the rest of the figme to the 
left shows a small motor M driving at reduced speed 
a small generator G of the three-phase curionts needed 
for the excitation of the held at F. Usual arrange¬ 
ments are provided for varying the speeds, and thus 
the cyclic rate or frequency of the currents m F. The 
interior of F is arranged with glass ends so that it may 
receive illumination from the back, and also that it 
may receive and retain iron arc smoke In this way 
the revolving field inside the structure F becomes dis¬ 
tinctly visible by a luminous glow revolving within it. 

The direction of revolution may also be instantly 
changed by the switches provided for reversing two 
of the phases, and the sjieed of revolution of the field 
may be made slow, or so fast that retention of vision 
results in a continued interior luminosity 

It IS probable that with further development, such 
arrangements may be designed to make use of this 
magneto-optical phenomenon in the study of distor¬ 
tions in alternating fields by the introduction of closed 
circuits in the form of rings, plates, and various forms 
of conductors, or even to compare the distortions 
produced by the material as well as the form of con¬ 
ductors in alternating fields. Peihaps, also, the 
distortions of field lines produced by revolving or 
moving conductors in even direct current fields may 
be exhibited or investigated. My time has not 
permitted much work, interesting as it may be, to be 
carried on. Elihu Thomson. 

July 5. _ 

The Origin of the Nebulium Spectrum. 

letter to Nature of Oct. 1 , p. 473. Mi. I. S. 
Bowen has made the important suggestion that several 
of the chief hues in tlie spectra of gaseous ne})uhc may 
be due to what spectroscopists have called ^ forbidden ’ 
combinations of terms in the spectra of lonisod 
nitrogen (Nil), ionised oxygon (Oil), and doubly- 
ionised oxygen (0 III). It is, of coui’so, no longer* 
permissible to suppose the existence of hypothetical 
elements to account for the long-standing mysteries 
of nebular sjiectra, and we must accordingly’ regard 
the nebular lines as being |)roducccl by known olomonts 
under conditions of excitation which have not yet 
been nxdtated m the laboratory. It has seernod 
natural enough to look to the lighter elements, and 
those who, like myself, have given special attention 
to the spectra of these elements under widely varied 
conditions, have doubtless kept in view the possi¬ 
bility of todmg some mdieations of nebular lines in 
the course of then* observations. Extensive experi¬ 
ments, however, have failed to reveal any traces of them. 

The evidence put forward by Mr. Bowen in favour 
of lomsed oxygen and nitrogen is already very sub¬ 
stantial and demands careful consideration. The case 
for O III is, in fact, a good deal stronger than appears 
from his letter. I have lately been investigatmg the 
structure of this spectrum, and it may be of interest 
‘ to refer to some of the results obtained. 

Doubly-ionised oxygen has six external electrons, 
and some of the more important configurations (m 
orbits), with the corresponding types of terms 
predicted by Hand’s theory, are shown in the follow¬ 
ing table, the notation being that adopted in a recent 
paper on NII (Ptoc. Roy. 8oc., A, voL 114, p. 662). 


t 

ll 

2j 2s 

3i 2s 2^, 


Terms 

2 

2 2 
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2 

2 1 

; 1 
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1 2 

2 1 
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! 2 

J_ 
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Without loferouee to the nebuhu* 
mined all of the terms on ihc s('(*on<l, third, and toiu’th 
rows, besides otliers, from my own (unpublishod) 
obsorvai'ious. Utilising l>oW(^n\s obsoivatious m thi^ 
extreme ultra-violet/, the* values of tlu^ thrin^ diM'pi^st. 
terms follow as Ui matter of eoms(\ but/ au^ less 
accurate in conseipioneo of the dinieultu's ot uieasiue- 
ment in this part ol the spcetnim For tlu^ 1 **/^ t.<‘rms, 
Bowen has found Pl\- b)3, U/\ “ I 16, 

and the two green nebular linos are att.rii>ui <xn)y him 
to O III because of their soparat/iou Ar * 103. lit'* 
thus identifies the nelnilar lines wit»h the forbidden 
combinations and but, tlu^ 

value of BD'a being then uiuletermiued, ho gives nt^ 
additional evidence in support of this view. 

From singlet eoinbmations in the extrenio ultra¬ 
violet proviouslv suggested by Bowen (/Viys* i/cr , 
vol. 29, p 241), in cornliination with tht'i vaJues ol 
UP/ and PP"' since dehn mined by rnysolb it is 
roatlily found that “ 424385, and ™ 401472. 
For tile nobuJai Jinos, on Bowen’s view, wo thus have 

XLA. r 

5006 84 19967 1 

4958*91 20160*1 " 

Bonce, UPa- 444352, - 444545, -444661. 

The assum])tion as to the nebular origins in tjuostion 
can be tested by the linos X305 7 and X374*3 pi’t^viously 
suggested by Bowen as probably ropresoniing the 
regular combinations PP - I'^Pand PP - r<‘sp(H*t- 
ively, using the valutas for PP and PP" winch I have 
determined. Unfoiiiinatoly, each ol these combina¬ 
tions yields six eoinponeni.s, which cover liui/ 0 29 A 
in tho' first multiplot and 0 36 A in tlu^ siwond, and 
so have not been I'osolvod. Howima, tho cal(*ulated 
wavo-niirnhors for PP - PP range from 326986 to 
327295, and (*.ornparo very favourably with the 
observed lino X305 7, for whi(*h r 327118, Similarly, 
the linos I*»P-1U^'" range h;om 267134 to 267584, 
and are in good agreement with 267165 iHqirosiait/ing 
tho observed line X374-3. Tluvso eonsiderat/ions appi^aj* 
to give strong support, t.o tho viinv tha.t tho two gnHin 
linos of tho nobut'c are duo t.o () IJb but no fuil.lier 
tests a]ipoa.r to bo available^ at prosit it.. 

Tho agrooiuont in position of t.he nebula,r 
X43G3*21 with tlio combination U/Pg of () HI 

is as close as can bo oxfHHjtod, and further tests would 
seem to depoiul upon tho possibility of inoasurcnuait.s 
of lines in tho oxtreme ultra-violet/ and in iu 4 mhe 
with a still higher order of ac*.curacy. 

The evidence for attributing tho nebular Uih's 
X65S3 6 , X6584*l to N Jl appears to bo very (‘onviu- 
cing, but the published oiisorvations of tlu^ N 11 
spectrum m tho extreme ult-ra-violet are inadotpiate 
to pi’ovide further tests. 

Bowen’s assignment of tho strong nebular liiu^s 
X3728-91, X3726*16 to 0 Cl leads to term values for 
BP 32 of the expected order of magmtu<lo, and the 
consequent calculation of tho red lino X7325 may be 
provisionally considered to support fhi^ Huggi'siod 
identifications. Owing to tho apparent absolute of 
regular intercombinations of doublet and (|iiart.ei 
terms, however, tho only tost at present available 
would seem to be the discovery of one or more com¬ 
panions to the nebular line X7325. If tho idontifi(*.a- 
tions be correct, there should bo a satellite about- 
10 A distant on the less refrangible side of this lino, 
and a ^ second chief ’ line in a position whi(‘h (*annot 
be predicted because tho separation of tho i-erms 
has not yet been determined. 

The numerical evidence, on tho whole, thus afipears 
to be in favour of Mr. Bowen’s suggestions, and it is 
interesting to note that if those should bo fully 
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eonfirraod, the observations of nebulae may be used 
to determine the structure and exact ]jositions of 
cer*tain unresolved lines in the extreme ultra-violet 

A Fowler. 

Imperial College of Science, 

South Kensington, S.W.7, 

Oct. 14. 


The Rare Earths. 

In searching for evidence that would enable a 
decision to be made as to the exact distribution of the 
electrons responsible for the series of fifteen ' rare 
earth ’ elements from lanthanum to lutecium, the 
colour of their salts appears to be of prime importance, 
particularly as it is known that colour is intimately 
associated with movements of electrons m atoms. 
The fact that many of the rare earths yield coloured 
salts has led to considerable uncertamty as to their 
proper place m the periodic classification, and many 
attempts have been made to allocate them to appro¬ 
priate periodic groups on the groimds of valency, 
isomorphism, and colour analogies. 

1 have recently shown {Jour, Che?n Soc,, Sept. 
1927) that the foregoing fifteen rare earth elements 
are all analogues of scandium, the last fourteen of 
them forming an anomalous subsenes of the transition 
subperiod of the third long period of the classification. 
This arrangement rules out any possibility of allocat¬ 
ing these elements to more than one periodic group. 
It follows, in consequence, that the rare earths have 
no real relation to any other series of elements and 
that the observed colour resemblances are fortuitous. 

Examination of the colours of the salts of these 
elements from this new viewpoint has brought to 
light colour sequences hitherto unrecognised, the 
se(|uenco of colours of the salts of the first eight rare 
earths being identical with that of the last eight in 
reverse order. Lanthanum, cerium, praseodymium, 
neodymium, illinium, samarium, europium, and 
gadolinium salts are colourleSvS, colourless, green, reel, 
unl^inown, yellow, faint rose, and colourless respect¬ 
ively, while those of lutecium, ytterbium, thulium, 
erbium, holmium, dysprosium,"^ terbium, and gado¬ 
linium show the same colour sequence, with the 
apparent exceptions of terbium and holmimn. 

The salts of terbium, the 7th member of the 2nd 
series, are recorded as colourless, but m thick layers 
they are almost certainly faintly rose, for they exhibit 
absorption at the blue end of the spectrum. Terbium 
is thus analogous to europium, the 7th member of the 
1 st series, the salts of which are either faintly rose or 
colourless and exhibit absorption mainly at the blue 
end of the spectrum. 

The salts of holmimn, the 5tli member of the 2nd 
series, are known to be yellow, whereas the salts of 
the recently discovered element illinium, the 5th 
member of the 1st series, are as yet unknown. From 
the duplicate colour secpience, however, it may be 
predicted with confidence that illinium salts when 
obtained will be yellow like those of holmium. The 
yellow colour predicted for illimmn salts may partly 
explain why illinimn was not sooner detected in the 
intensive researches on rare earth separations of the 
last century, for samarium, with which it is naturally 
associated, is nearest in atomic weight, yields yellow 
salts, and probably exhibits absorption in the same 
spectral region. 

As the duplicate colour sequence shown in the 
following table relates to the trivalent ions of the 
elements, the numbers in the 1st column are the 

1 IloplsinB, in “ Chemistry of the Uaret Elements/’ p 107, gives the 
colour of dysprosium salts as “bright green.” This is an error, all 
being in fact golden yellow. 
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actual numbers of electrons in the ions (3 less than 
the atomic numbers) 


51 

La, 

08 

Lu 

colourless 

0, 

14 

0 


(0, 

0), 

(0, 8) 

55 

Ce, 

67 

Yb 


1, 

13 

+ 1, 

-1 

(1, 

0), 

(0, 7) 

5G 

Pr, 

66 

Tm 

green 

2, 

12 

+ 2, 

— 2 

(2, 

0), 

(6, 0) 

57 

Nd, 

65 

El 

red 

3, 

11 

-t-3, 

-3 

(3, 

0), 

(6, 5) 

58 

11, 

64r 

Ho 

yellow 

4, 

10 

+ 4, 

-4 

(4, 

0), 

(6, 4) 

59 

Sa, 

03 

By 


5, 

9 

+ 5, 

—■ 5 

(5, 

0), 

(6, 3) 

CO 

Eu, 

62 

Tb 

faint rose 

6, 

8 

+ G, 

-6 

(6, 

0 ), 

(6, 2) 


61 ' 

Gd 


colourless 


7 

±7 



(0, 

1) 


In the 3rd column are shown the numbeis of electrons 
m the ions after deducting the 54 of the La ion (xenon 
structure). The 4tli column shows the variation of 
these electrons from 0 and 14, cerium foi example 
having 1 electron and ytterbium - 1 (1 less than 14). 
The identity in the colour sequences indicates that 
the same colour is obtained in two different ions when 
one has as many elections more than zero as the other 
has less than 14. 

There being only two colour sequences, it may b© 
regarded as certain that the 14 electrons concerned 
are arranged in only two sets or subgroups. Further, 
as gadolinium is the only element common to both 
sequences, being the last of the first sequence and the 
first of the reversed sec[uence, it may bo inferred not 
only that gadolinium has electrons in both subgroups, 
but also that the second subgroup begins when the first 
IS complete. As gadolinium has 7 electrons and 
lutecium 14, it follows that the former has the sub¬ 
group structure 6, 1, and the latter 6, 8 The complete 
distribution of the 14 electrons in the rare earth 
elements is given in the last column of the table. 

It can be no more than a curious coincidence that 
the number of electrons in each ion from gadolinium 
to lutecium is expressed by the same figures as the 
numbers of elections m the two subgroups, the 
gadolinium ion, for example, having 61 electrons and 
the subgroup structure 6, 1. 

In Bohr’s theory of atomic structure, the maximum 
number of subgroups in a quantum level is equal to 
the quantum number, and the maximum number of 
electrons in a subgroup is equal to twice the quantmn 
number. In the 4-quanta level there should thus be 
4 subgroups of 8 electrons each, this structure being 
attained m lutecium by the increase of 3 subgroups 
of 6 each to 4 of 8 each, thus involving four types of 
subgroup change though only two types of change 
are evident from the duplicate colour sequence. 

Early in 1924 I pointed out that the experimental 
facts of emission and absorption X-ray spectra 
indicated a niunber of quantum subgroups invariably 
greater than is given by Bohr’s rule. The intensities of 
the emission lines and the widths of the absorption 
bands further indicated that the numbers of electrons 
in subgroups could not be equal, evident also from the 
fact that the munber of subgroups m a level is always 
an odd number, while the total number of electrons 
in a level is always an even number. I deduced that 
the 4-quanta level must contain 7 subgroups of 
2, 2, 4, 4, 6, 6, 8 electrons, and suggested a new law 
of uniform atomic plan that the maximmn nranber of 
subgroups in a quantum level is equal to one less than 
twice the quantum number, and that the maximum 
numbers of electrons in subgroups is equal to twice 
the natui’al numbers taken in duplicate, the last and 
largest subgroup being unduplioated and equal to 
twice the quantum number. This law was supported 
by relevant chemical evidence, and has since been 
confirmed by Stoner’s work on spectral multiplicity. 
The foregoing electronic structures for the rare earth 
elements, as deduced from the duplicate colour 
sequence, fully confirm the law of uniform atomic 
plan, the subgroups for the 4-quanta level being 7 in 
number and consisting of 2, 2, 4, 4, 6, 6, 8 electrons 
as in lutecium. 

The arrangement of the rare earths into the fore- 
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going two series accords completely with their 
analytical separation into two groups, the cerium 
earths lighter and the ‘ yttrium ’ earths heavier than 
gadolinium. Details of the division of the lare eaitlis 
into the two senes on other chemical and crystallo¬ 
graphic grounds will shortly be submitted to the 
Chemical Society. J D Main Smith 

University of Birmingham, 

Sept. 20. 

The Films Responsible for Oxidation Tints on 
Metals, 

The colours produced by heating metals m air have 
long attiacted interest. M'ltliin the last throe yeais 
it has proved possible in two cases (lead and iron) to 
separate from the basis metal the oxide-films re¬ 
sponsible for these tints In the case of lead, which is 
liquid at the requisite temperatures, the oxide-hlm is 
lifted off the molten metal on glass {Proc, Hoy Soc , 
A, 107, 228, 1925), whilst in the ease of iron tho 
method employed is that originally w'orkod out lor 
the isolation of the much thinner, invisible skin 
responsible for the passivity of iron treated with 
oxidising agents. This method {Jour Chem, Poc , 
1020 ; 1927) consists in undermining the oxide-film by 
dissolving away the metal below it with lodmo solu¬ 
tion, so that the film comes peeling off in culling 
fragments, which can be washed by decantation and 
examined under the microscope 

The chemical aspects of tho matter have been dis¬ 
cussed in the two papers quoted above, but there are 
certain physical observations which may perhaps 
deserve to be jDut on record. There is a remarkable 
difference between the oxido-films stripped from load 
and iron respectively. The lead oxide him is highly 
transparent, and tho film itsolf, when separated from 
the metal, shows interference colours, depending on 
the thickness, the tint by roflcctod light lining always 
conqjlementary to ilio tint by t-ransmitted light. As 
a result of tho trans]mrency, tho higher ordoi* eoloui's 
corresponding to thick dims can easily fie obs(U'vod, 
the second-order tints being as vivid as tho first-order 
colours; at greater thicknesses third and fourih orders 
appear. The sequence of tints is essentially tho same 
as that exliibiteii by silver exposed to lodirio va])oiu', 
silver iodide also being a transparent substance 
Wlien we come to iron, however, tho state of affairs 
IS different. Viewed hy reflected light, tho film frag¬ 
ments show a bnlliant metallic lustre, and in some 
cases might easily be mistaken for metallic h*on ; 
they retain all the surface irregularities displayed by 
the original metallic surface before its conversion into 
oxide ; thus if the abrasive treatment originally used 
to produce a clean metallic surface has left a series of 
microscopic ginoves and ridges on the metal, tho films 
are crenulated in a manner which faithfully repro¬ 
duces these gi'ooves and ridges. However, on altering 
the illumination so that the films are viewed by 
transmitted light, it is at once seen that they consist 
t of a transparent substance, with only occasional 
opaque points eonsistmg mainly of minute spots of 
residual metallic iron embedded in the oxide and 
usually arranged in lines following the grooving 
(these particles of residual iron are best sho^^vm up as 
expanding blue spots by treating the film fragments 
with an acid solution of potassium ferncyamde). 
But the transparency of the oxide films is distinctly 
less perfect than that of the corresponding lead oxide 
films ; even the film responsible for the first-order 
yellow tint has a perceptible yellowish-grey colour, 
clearly due to specific absoiption, whilst the filmft 
become darker and darker as we proceed along the 
sequence, so that the films to which the second-order 
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tints aie attiibutablo show a tjuito dark browmsh- 
grey appearance liy transmitted Iiglit. 

This sjiccific absorption is more than suOiciont to 
mask any colour due fo inteiIeronc<\ au<i cons(H|iioutly 
the films—unlike tliOvSe so]iarafied from heatcHl l<uid 
do not tliemsolvcs show bright tints, aJthough tlu’s 
‘ character ’ of tho brown coltnir vanes slightly witli 
tho thickness—possibly as tho I’osult of int'orforenco of 
the ‘thm-film typo’ ‘ It may perhaps seem curious 
that the films should nevertheless produce colours 
when m contact with tho metal. In my opinion an 
explanation can lie given. Any theory based on 
mtertereneo between tho light renected rc'spoc'tivoly 
from the' outer and mnor sin laces ot tho him would 
lead us to expect tliat a slujhf dcigroo of opacity will, 
at low him thicknesses, acinally favour tho produc¬ 
tion of colour, siiK'O it will loud to reduce tho m- 
otjiiality between the intensiiy ol tlio two reflections , 
when, liowover, fho film is off metal, tlio two 
reflections w^ould bo approxlmaiely eipial in intensity 
m the ('aso of a highly transparent film, and tho 
slightest opacity will bo iinfavourahlo to f.ho t^ffoef 
Tlie serious opaiuty of the thicker films ol iron oxuk^ 
exjilains why tho second an<l third ordiu’ tini-s—so 
conspicuous m tho case of load—are badly dovolofied 
on iron, even when tho film is still on tho motah 
After the end of tho first-order tints, tho colours 
become faint and are modified somewhat by tho spocific 
coloui of tho scale, which, although sUghlJy yellowish 
by transmitted light, is a ratlicr bluish grey hy 
reflected light. Nevertholoss, there has boon no 
difficulty in tracang tlio soquoiuio as far as tho third- 
order rod, the seifuonco being essentially tho same as 
that shown hy load or copper. 

Uliok E Uvans. 

University (luamcal Laboratory, 

(iainhridgo. 


Adsorx>tion of Gases on the Surface of Mercury. 
(hoaTAitsT metho<ls of mt^asuriiig ibe surfacti tiaision 
of riKU'cnry, esptHually flio ' big <lrop' method a-s 
used hy Ikipi^sco {Ainu (!(' Physique, 3, p 402, 1925), 
ap]H*ar to show thaf' the pn^sonci^ of aii or of.her gas 
incroasi's the surface fionsion of a, freslily fornuKl 
surface hy about 100 dynns. Tlio Alrop wiaghf-'' 
method, on the other hand, shows a dilTerence of 
only a few dynes between tlio values in air and uf 
vacuOf and this iudet^l m (bo opposit.e sonsii f-o (,haf. 
indicatod above (Harkins, Jour, Ai}(>. Chnn, Aoc., D(s*. 
1920). Observations by tho wn(-ers using tlu^ sanu^ 
mercury in order to measure its surfac*,o l^uision by 
tb© above as well as other methods show that tho 
differences in the measured values of tbe surfaces 
tension are due to chfforoncu^s in tho mothoil and not/ 
to difforenees m tho quality of nionuiry {Trmus\ 
Faraday Hoc., M.^y 

It is therefore especially importanii to gain some 
information as to the adsorption of gas by a freshly 
formed mercury surface. This has now Ihhui m*.- 
complished by applying to gases a medbod similar 
to that used by Scbofiold for solutions (/Vn7. M<xg,^ 
Mar. 3926) A shower of about 500 drops per second 
of merenry falls down a vortical iub(^ alioiit 59 cm. 
long to the middle of which is sealed a sido-tiibo. 
Tlirough this side-tub© is fed a slow stream of either 
hydrogen or argon containing a small porcontago of 
carbon dioxide. The stream of gas divides and is 
taken from the vortical tub© by two outloi^s, on<^ 
near the top and tho other near tho mor*cury surfac;© 
at the bottom of tlie tube. From those outlets tbo 
gas passes to tho tubes of a Rayloigh mtorforomoter. 

Any gas adsorbed by the falling drops is givini up 
at the bottom of the tube, and if tho carbon dioxide 
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is seloetivolv adsorbed, tins will cause an increase lu 
its eoneentj'ation in tlio lower tube and a corresponding 
dcxo’caso 111 the u[)per tube By counting the drops 
and nioasoruig the voliinie of mercury ])assing each 
stH'ond, the area of surface can be estimated, while 
the ('oncoiitralion change indicated by the interfere- 
iticter and a knowledge of the rate of flow of tiie gas 
enable the amount adsoibed per unit area to be 
calculated Measurements indicate that for con¬ 
centrations of 5, 10, and 15 per cent, carbon dioxide in 
either hydrogen or argon, approximately a complete 
monomolecular layer of carbon dioxide is adsorbed 
within one-fifth of a second after the surface is 
foiniod At a concentration of one-half i^er cent, 
the adsorption appears to be definitely less, and at 
flfty per cent, definitely moio, than is accounted for 
by a monomolecular layer 

Later it is hoiked to publish a detailed account of 
the work,^ together with measurements of surface 
tension of both the ‘ big-drop ’ and ‘ drop-weight ’ 
niothods of surfaces formed in similar mixtures of 
gases. Measurements of the weights of mercury 
<irops falling from tubes wetted by the mercury 
(amalgamated platinum or copper) in general yield 
gi'eater values for drops formed in air than for those 
formed m vacuo, so it seems afc least ])ossible that 
the ‘ drop-weight. ’ method of measuring surface 
tension gives different values according to whether 
the hquicl does or does not wet the tube. 

M L. Oliphant 

R S. Bubdon. 

University of x4delaide. 


Periodicity of Molecular Numbers. 

I BimiEVE the following facts will serve a purpose 
in disclosing a new molecular structure principle, 
instruct a table as follows : 


A 

B 

G 

D 

— 

— 

0 

2 

4 

6 

8 

10 

12 

14 

16 

18 

20 

22 

24 

26 

28 

30 

etc. 

etc. 


Let these figures represent molecular numbers (total 
atomic numbers) of compounds containing no ele¬ 
ments beyond scandium The distribution of mole- 
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eular numbers of certain classes of substances among 
these four groups reveals a marked preponderance 
of one grouf) and a corresponding deficiency towards 
another. The diagram (Fig, 1) indicates the percent¬ 
age of occurrence, m each group, of the following sets 
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of compounds (1) 244 gases liavmg bp 100° C. 
oi below, (2) 57 morgaiiic acids, (3) 24 most 
familiar bases , (4) a random set of 00 ions whore a 
mnt was added to or subtiacted from the total 
atomic numbers of each for every negative oi positi\ e 
charge respectively. 

Tiie stiliving contrast between the curves of acids 
and bases is significant, as well as the similarity 
between those of gases and ions. There is the following 
connexion between my table and isometric poly¬ 
hedrons, on the gioiinds that atomic numbers reiire- 
sent fundamental units winch tend to occur m pairs : 
a })air on each face of a cube, or of combinations 
theieof, pioduce numbers of gi’oup A, or of gioup B 
if a pair be assumed in the centre of the configuration 
as well ; a pair on each face of antj isometric solid, 
excepting those just mentioned, will give a numbei 
of group C, or ot group £) if a pair be also assigned to 
the centre It may be staterl that the properties of 
ions and molecules aie periodic functions of then 
molecular numbers, under certain I'estrictions, and 
it must not be overlooked that we are now considering 
only tlio first 21 elements of the periodic system, for — 
reasons which cannot bo discussed here 

L W. TiBYRigi. 

Caixa 1330, 

Sao Paulo, Biazil, 

Aug 15 


Critical Potentials of Copper by Electron Impacts. 

The following method has boon used successfully 
in the determination of some of the ciitical potentials 
ot copper by election impact. Essentially the method— 
IS the ordinary three electrode one in which an 
efjui])otential source of electrons, a gauze, and a 
receiving electrode are used. The gauze in this case 
was made ot a copper strip 0 025 mm, thick, througli 
which holes were borerl. This gauze was heated 
electrically and ser'i^ed as a source of copper vapour, 
the electrons being accelerated to it at the same tone. 

The critical potentials observed, together with thc^ 
values calculated from the siiectroscopio data given 
by L. A. Sommer {Zeit, f Phi/s,, p 711, Nov. 1926), 
are as follows . 


State ot Atom, 

Observed \olts 

Sommei’h \alue. 

Ionised . 

. 7 7 

7-69 


1 61 

1-38, 1-64 


. 3-80 

3-77, 3 80 

"A 

4 84 

4 87 

“A . 

5*65 

5 75 


6 08 

6-09 

3"A. B 

6-73 

6-52, 6 75 

“A" • 

8 26 

8 28 

"A • • 

, 8-73 

8-73 

"A • • 

. 9’40 

9 27 


. 10-07 

10-01 

Ionised . 

10-91 

10-90 


One other critical potential observed at 2 6 volts 
corresponds to no spectroscopic tiansition and may 
possibly be due to an impurity. 

The question might be raised whether the value 
of 9 4 volts might not correspond to an ionisation 
from the metastable D state. This would require 
9 52 volts This does not seem probable, however, 
as it would require two electron impacts. On account 
of the low vapour density available and small electron 
current, any effect depending on two electron impacts 
would be too slight to be noticeable. 

The method is being applied to other metals. 

H, B Wahlin. 

University of Wisconsin, 

Madison, Wisconsin. 
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Mud Volcanoes of Minbu, Upper Burma. 

The accompanying pliotograjilis of the mud vol¬ 
canoes of Minbu in Upper Burma may be of interest 
to readers of NxITURE Minbu is on the Ii-rawaddy, 
near the oil-holds of Yeiiangyaung. The volcanoes 
are small hillocks ot grey mud oi' clay. The hills 
begui as holes, from \vhich mud oozes and forms 
eontmualljT' gi owing cones Inflammable gases are 
also exuded with the mud The local poo})le associate 
supeistitioiis ideas with the volcanic activity 

Fig. 1 IS a geneial view of the mud volcanoes. Fig 



Fig 1 •—Mud volcanoes at Miiitu 


2 shows instantaneous stages of bubbles of mud m the 
crater of the largest volcano. The crater is about 
5 ft. across ; and the bubbles in Fig. 2 wore about 



Fig. 2.—Stages m bubble formation. 


1 | ft. in diameter. The mud is thick, but cold, with a 
faint odour suggestive of crude "petroleum. 

^ V. Y. SOHONf. 

.Ahpore, Calcutta, India. 


Flame and Combustion. 

We want to thank Brof Armstrong for his breezy 
review of our book in Nature of Sept. 24 and his 
suggestions for improving our brains Before putting 
on the ‘ Blinking cap,’ however, we would like to ask 
him why, in discussing flame-reactions, he asserts that 
we Ignore the prime fact, that the heat of com¬ 
bustion of carbonic oxide is below that of hydrogen; 
... It cannot, therefore, he oxidised by steam” ? 
I or, in our nurseiy ’ days, we were taught that it is 
the other way roimd, and that, volume for volume, 
hydrogen burning to stea?n gives out about 16 per cent 
less energy than carbonic oxide burnmg to carbon 
^ ■t'he change from the system 

CO ~r HfiO (st^m) to the system CO2 + II2 is exother¬ 
mic. If, as Prof. Armstrong says, we are wrong, we 
have sinned m such good conapany as Berthelot, Julius 
ihomsen, and indeed every other investigator of heats 
of combustion On the other hand, if we are right, 
does not the snag’ m his combustion theory thus 
stand self-revealed ? Is there, indeed, any e'wdence 
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that not ' hydroiio ’ (stodm) but somdlmig much 
more complex and ' hydroiiolic ’ (watos) is formed m 
flames 

Doubtless iVot. Armstrong will dismiss a,II this as 
of no consocjiK'uco, a,s ho docs our Sju'drositopic, 
evidence, namely, that the flame spi^cl^ra of dry (X)- 
air explosions at high initial prossuios show no vcstigi^s 
of ‘steam imos ’ Wo rogartl it as conclusivt^ agamst> 
his theory Huch being the case, wo do not woiuluv 
that he wants our laboratories to bo shui» up whilst he 
settles the matter for us mi/ellcjciually. 

WiiiUiAM A. Bone 
D. T. A. Townend. 


“ The heats ol formal.ion givcm by Thomsen a,re. 

Hn, O-'UiS.IGO 
CX), O “ ()79()() 

T ta.ko into ac(*ount the heat of formation of \uitor, 
not lhat of hydiono (st(9un), f)etw(‘eu which there is a 
proionnd iliffcrcmee Prof. Paine aJroady lias kindly 
given me credit for carrying my imaginai.ion tai-in Iheso 
mattois : I would ask him to f.ry to follow nu> (>r(^ w(^ 
begin to dispute. U. F. Aumsthonu. 


High-Frequency Interruption of Light. 

At my suggestion, Messrs. Adam Hilgcw and (h. 
have made the expoi’inient of passing a b(‘am of 
light through a (juartz piozo-cleci.rki resonator ])laeed 
bd-wocn crossed Nicol firisms. 

When the crystal xilato is exc.iiod to riisoinuit 
vibrat.ioii by an a[)])lied osiullaiing voltage from a. 
viilvo-ottvAiii,, light i.s strongly transmitted, and 
examination of tins light, m a rota.ting mirror shows 
that it consists of n^guhu* flasluis, tlu^ fre(iuenc> being 
apparent.ly (loiihle that of the (9iM*tri<‘a.l oseiflations. 
The efh^ct is h(‘sl ohi-aunnl wIkmi the light, is passed 
in a dir<Htion paralld to tha.t. of (be op|.i<« a,\is or, 
to avoid rot-atory dispiwsion of whit.i^ hglit., a,I an 
a,ngl(' of 22'’i with t.lns axis. An attimipt to photo 
graph t.he fla.sh(\s [>assmg t hrougii a. ciyst.al osmllating 
at 14*1 kiloeydi's pia* sis-ond on a high-spiMMl film 
<*ameni was unsiavisssful, hut. fa,mi, si i uc wt'rt^ ohi.a,m(Ml 
on a plate movinl slowly amoss i.he Ikmuii aftm* resolu¬ 
tion 

Any bright souri'i' of light, ina.y hci used, i.lu^ colour 
of t.fio flashes of light from a. winter sounab (‘hanging, 
liowovor, as oitlicr Nicol is rotated. With mono¬ 
chromatic light the mt.(n nipt.ion is prohahly (‘omplet.ce 

It would seem probable that, the higli fri^ipuaicy 
and perfeiit regularity of the flashes ^ t.luwo seonis 
no reason why ten rnillimi per se^c.orid, or rnorc^, 
should not bo possible render tins nudliod sufierior 
to all others, such as tootluMl wIkmI of Fizea,u, 
the rotating mirror of FoikuuiH., or (wxyi the sos^allod 
‘I{:err’ coll roconily employed for television - which 
have hitherto been used to obtain rapid int.ernut.t'enci'i 
in a beam of light. 

^ The application to a viiikfly of physical d(d.(a’miaa- 
tions such as the moasnrem(9it <‘)f light-volocjty, 
exact compai'ison or ovon absolute (hionnhmtUn) of 
crystal frequencies, production of a tmie-hasi^ on a 
moving film, etc., is obvious, and the nulliod may 
also prove valuable in tolograiihic t.ransmission (*>f 
pictines and in the photo])hono. The mttaisiiy of 
the flashes can readily be modulated by modulating 
the oscillating voltage applied to tlio (trysial. 

I wish to thank the management of Messrs. Adam 
Hilger and Co. for bo kindly giving faiulituw lor the 
expeiim^ts, and Messrs. Underhill and Blown of 
their Stan tor the interest and skill which irnwh^ the 
demonstration of thorn a succoss. Kerr (btAJXT. 
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Clustering and Periodicity of Earthquakes. 
By Dr. Chahles Davison. 


VERY few years we pass through a season of 
marked earthquake-frequency, or, as Mallet 
called it, a ' period of paroxysmal energy ’ In the 
mere fact of clustering, there is nothing remark¬ 
able , it IS its intensity, rather than its existence, 
that IS worthy of notice In Italy, for example, 
as Mercalli pointed out, 209 destructive earth¬ 
quakes occurred between the years 1601 and 1881, 
and 182 of them in 103 years ^ In other words, 
the average frequency of great earthquakes durmg 
one of the cluster-years was eleven times that 
during one of the remaining years 

The first seismologist who examined the cluster¬ 
ing of earthquakes, the first, mdeed, who possessed 
the necessary materials, was Robert Mallet In 
1858 he drew curves representing the frequency 
of earthquakes in each year from 1500 to 1850 
The intervals between successive maxima m these 
curves varied vide\y Though he could trace no 
law in their variation—it should be remembered 
that he counted weak shocks as well as strong— 
their average duration was found to he between 
five and ten years, the shorter intervals being those 
of fewer, and usually weaker, earthquakes ^ 

Fifty years later, John Milne went close to the 
heart of the problem by suggesting that variations 
of seismic activity in distant regions may be syn¬ 
chronous. Considering the earthquakes from 1899 
to 1907, he noticed that, during the last six years, 
the annual numbers of ‘ large earthquakes ' on 
tlio eastern and western kSkLcs of the Pacific rose and 
Ml together Fn tiic following year he found that 
the destructive earth([uakcs of Italy and Japan 
during the last tlireo centuries occurred in periods 
of activity, the intervals between them ranging 
from five to twenty years, and that, of the eighteen 
years of maximum frequency m Italy, fourteen 
agreed with years of similar activity in Japan 
''These coincidences suggest,’^ he says, '‘that a 
relief of seismic strain in one part of the world 
either brings about a relief in some other part, or 
that relief is governed by some general mternal or 
external agency ” ^ 

At this time, Milne’s catalogue of more than 
4000 destructive earthquakes^ was still unpublished, 
though it must have been approaching completion. 
It is on the fuller portion of this great w'ork—^that 
relating to the northern hemisphere from 1750 
(and for some purposes from 1701) to 1899—^that 
the present inquiry is based. My object at first 
was merely to ascertain if the cluster-years for 
different intensities were the same or in any way 
related, and this work led io the recognition of 
several periods in the recurrence of cluster-years. 
I hope to give fuller details of these periods in a 
later paper. 

To each earthquake Milne assigned an intensity 

1 U Mercalli, “ Vulcani e fenomeni vulcanici m Italia,” 1883, 
p|> 353-355 , , , 

Brit Abs Kcp., 1858, p 49 and plates 1-6. 

« Brit Abs. Eep , 1908, pp. 63-64 , 1909, pp 56-58 

* Brit Abb Eop., 1911, pp 649-740. 
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accordmg to a scale of three degrees Shocks of 
intensity 1. ivere strong enough to crack wails or 
chimneys or to shatter old buildmgs By those of 
mtensity II, buildings were unroofed or shattered 
and some were throvm down. Earthquakes of 
intensity III. destroyed tovms and desolated dis¬ 
tricts In order to smooth away muior inequalities, 
I have taken three-yearly means of the aiiiuxal 
numbers of earthquakes of each mtensity The 
corresponding curves show definite years of 
clustering, which are given in the following table : 



lilt HI 

lilt II 

Int I 

Sunspot 

Minimum 

A 

1754-56 

1755-56 

1755-56 

1755 

B 

1765-66 

1767 

1766-67 

1766 




1771-73 

1775 

C 

1785-90 

f 1784-86 
i1789-91 

( 1785-86 
( 1791-92 

1785 

D 



1799-1800 

1798 

1810-11 

1811 

1811-13 

1810 

E . 

1822-23 

1818-20 

1821-22 

1823 

F . 

1828-29 

1827 

1827-29 



1834-36 

1832 


1833 

U . 

1840-41 

1840-42 

1840-42 

1843 

H 

1845-47 

184(5—48 

1846-47 


J 

1852-57 

1852-56 

LS52-57 

1856 



] 859-()0 

1861-63 


K . 

18(58-72 

1869-72 

18t>7 

1867 




1873-74 

1880-81 

1 1H78 

L . 

1884-86 

1884 

1885-86 

j 18S9 

M . 

1892-93 

1893-94 

1895 


It will be seen that, in all three classes, there arc 
twelve clusters at approximately the same times. 
They are denoted by the letters A-M ^ There are ' 
also SIX other clusters, two common to two classes, 
and four cf earthquakes of intensity I, only. Of 
the latter, two may not be real exceptions,' for in 
the other classes there are traces, too slight to be 
otherwise noticed, of clusters about the years 1773 
and 1798. In any case, the existence of at least 
four of these additional clusters seems to imply 
that they are not consequences of the great shocks 
of intensity III., but rather that the clusters of all 
classes are the effects of some common cause or 
causes. 

More important, however, than the coincidences 
of the clusters are the intervals between the years 
of maximum frequency. Some of the intervals are 
so suggestive of an eleven-year period that it was 
only natural that the cluster-years should he 
compared with the turning epochs of sunspot 
frequenejr. The last column of the table shows 
that eight clusters in all tiiree classes (A-E, G-K) 
agree closely with the years of low sunspot fre¬ 
quency, and that this correspondence also holds 
for three other clusters (1771-73, 1799-1800, and 
1832 or 1834-36) which appear in only one or two 
classes. The only divergences are for the last two 
years of sunspot minima. 

Tho date of the maximum epocli M may be too early, for, towards 
the end of the century, the catalogue may not be quite complete. 
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In order to test more closely the existence of an 
eleven-year periodicity, I counted the numbers ol 
earthquakes of each mtensitv in the years 1755, 
1766, . . , 1887, 1756,‘'1767, * . , 1888, 

and so on, and took five-yearly means of these 
eleven sums, with the following results, the first 
subsequent year of least sunspot frequency being 
1765 : 


\ 

j Intensity 

Fiibt Maximum Epoch 

AmpliiiKle 

‘ III . 

1704 

0 16 

. II. 

1702-()3 

0 12 

‘ I. 

1763-04 

0 09 

_ _ 




Thus, Ill destructive earthquakes of every 
intensity, the maximum-epoch of the eleven-year 
period occurs shortly before the epoch of least 
sunspot frequency , and the am])litudo increases 
with the intensity of the shock. It may be added 
that the epochs are almost exactly the same for 
the same three classes for the separate intervals 
1701-99 and 1801-99, and for all three intensities 
together for the interval 1501-1698, and for each 
season of the interval 1701-1898. 

It is interesting to notice that the same period¬ 
icity holds in wudely separated regions. Taking 
the three intensities together, the maximum occurs 
^in 1764 in Europe, m 1763-64 in Asia, in 1764 in 
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Italy, m 1764-65 m Oiuiia, and ni 1763451 in 
island groups of ihc wcstiTU P;unfu*.. Ihnm in ihu 
slight eartln|uakcs of (hx^at ih’h4Uiu the sa,nu‘ 
period is present wiih its nnixiinum in 1763 61 
Thus, by a somevvliat ddhn’mil lin(‘ ol (‘videnee, 
Mihic’s remarkable generalisation setnns to be 
confirmed 

In addition to the eleven-year ixanod of (i(\stru(o 
tivo earth([uakes, there are otlter clearly inaiived 
periods of 19, 22, and 33 years, the nnixnmun 
eiiochsof v^hicli (1754, 17(50, and 1757) agnxMjlosely 
in wudely distant regions of the northern lieini- 
sphero 8ome of these maxima se(nn to be respon¬ 
sible for clusters in tlie above tablcn (Nsp('via.liy Inr 
those of the years 1791, 1847-18, 1880 81, ami 
about 1887. To the occurrenc(‘ of tlieir nnnuna 
about the years 1798, 1833, and 1878, the ahsmu^e 
or slightness of clusters is probably diux 

During the present century, iiie maxima of tb<^ 
11, 33 and 19 year periods occurred in 1918, 1922 
and 1925, those of the 11, 22 and 33 year peniods 
are duo in 1951, 1958 and 1955 , and thosi^ of the 
11, 22, 33 and 19 year periods in 1984, 1980, 1988 
and 1982. The times of unusually froqu(nit» earth¬ 
quakes are thus, 1918-25, 1951-58 and, ospe(aal[y, 
1980-88. The first of iiiese intervals is notable 
for its very numerous earthquakes, some of which, 
such as the Chinese earthquake of 1920 aiud the 
Japanese earthquake of 1923, wxu’e of gn^at 
violence 


Invention as a Link in Scientific and Economic Progress^ 

By Sir Jambs B. Henbebson. 


I NVENTION forms the naturaJ link betwixm 
physics, chemistry, and engmeenng, and every 
advance in one or other of these produces a reflex 
action on the other. Eor example, a disc'ovc^ry in 
physics which increases accuracy of measurement 
by providing an indicator more sensitive than any 
previously known, is soon embodied in an engin¬ 
eering instrument carefully designed and manu¬ 
factured for sale at a price which makes it available 
to every physicist for use in further research. 
Thus modern research in physics and chemistry is 
carried out with accurate apparatus which would 
he available only at a prohibitive price if it had 
been made for the particular research alone. The 
assemblage of apparatus used in a modern research 
is sometimes like an engineering installation, and 
is in marked contrast with the cruder, home-made 
designed ad hoc, which was common 
a generation ago. 

The closer the intercourse between the physicist, 
the chemist, and the engineer, the greater will be 
the fertility in invention and the faster the economic 
progress The physicist working continually in 
a laboratory where everything is specially designed 
to facilitate accuracy of measurement and to 
eliminate disturbance, is apt to forget how arti¬ 
ficial his working conditions really are, and that 
before any of his beautiful experiments can have 

^ Contimied from p. 553. 
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a practic.al ap])licatioii in industry a, greaf. (hvaJ oj 
invention is n^ijuinHl. 

Ah an cxaan|)l(‘ of siKuxvssful invimiion involving 
an accurati^ measunMiunit to 1)(‘ nuul(‘ uruhn* 
])ra(bi(‘a] conditions nnsuitabk^ to a.(^(‘U^a,cy, 1 may 
cite the Barr and Stroud rangc^-fimhu', wlii(9i was 
invented by twB young professors in the Yorkshire 
College, Leeds. The problem consisted m nu^asur- 
ing with great accuracy, say to a si^cond of arc, 
the small angle subtended at a distant target by 
a short fixed base placed at the observer. At the. 
time when this invention w^as made, some Forty 
years ago, the only scientist who normally measured 
angles to seconds of arc W7is the ast.roi'iomer with 
his large telesco])os mounitHl on gre^at concrete 
foundations, with graduated cire.hs from thres^ to 
six feet in diameter and mieroseopes to rc^id the 
scales. It Boomed, therefore, impossihles to <‘,on- 
templato the measurement of angk^s with anything 
like equal accuracy on board a rolling ship and 
with no expert operator. 

Yet the tw^o inventors, seeing an advertisement 
in the pages of Engiiie.mng annomieing com¬ 
petitive trials of range-finders to h(‘. h(4d by the 
War Office, took this seemingly impossilile task in 
hand There was little time to spare. 44ie first 
instrument was designed in outline in a week, and 
much of the subsequent success is atiribut-abk^ to 
the sound physical princi])les undc^rlying this 
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design and to tlie very ingenious design of all the 

coiistructionai details, due to the happy com¬ 
bination of an engineer and a physicist, both of 
whom were men of imagination with flair for 
invention. Their range-finder was constructed 
in the College buildings and, to indicate the 
amount of time that was available, the final 
adjustment of the instrument was made on a star 
from the railway platform at Paigby on the way 
to the trials at Aldershot 

During the trials the instrument ■worked well 
at first, but after the sun came out it commenced 
to read ' as thousands of yards ranges which \vere 
palpably a few hundred ’ and the inventors dis¬ 
covered that their beautiful angle measurer wms 
also a thermometer and a sunshine recorder 
combined They were not surprised to have it 
rejected, and they might actually have abandoned 
it entirely if they had not been asked by the 
Admiralty some time later to submit an instrument 
for naval use Then follow^ed ten years of most 
patient struggle agamst physical and engineering 
difficulties, not to mention financial difficulties, 
for the inventors acted as then own promoters 
and the financial side of the business must have 
taxed their resources to the utmost But at last 
they succeeded, and their range-finder is now the 
standard instrument in the British Army and Navjy 
and in other countries as well, and has been the 
foundation of one of the best firms of scientific 
instrument makers in the country As student or 
as assistant T had the honour to serve under both 
Prof Barr and Prof Stroud, both of them great 
teach(u\s, versatile inventors, and most lovable 
men, and 1 am haj)f)y to be able to pay this small 
tribute to them and to their great achievement. 

Thjs Difficulties of Invention and 
THEIR Remedy. 

I wish it to be understood that where I have 
used the word ‘ invention ' 1 am dealing with the 
great inventions, and not with the thousand and 
one minor and comparatively unimportant, though 
useful, inventions winch flood the Patent Office 
every year. The latter are generally simple 
affairs, a minor improvement in a known mechan¬ 
ism or a new" wny of performing an old simple 
function I do not w"ish to belittle these minor 
inventions in any wixy. They serve their purpose 
in our everyday lives, and all are traceable more 
or less directly to some major invention of the 
past, but the distinction w"hich I w"ish to draw" is 
that in very few" cases is their manufacture or 
development a matter of difficulty I am therefore 
dealing solely w"ith the big inventions and their 
development, and it is to the question of the 
obstacles that are too often encountered in their 
development that I wish to draw particular 
attention I wish now" to examine the question of 
how to eliminate, or at least minimise, these diffi¬ 
culties that obstruct the inventor and so retard 
the march of progress. 

The first way that suggests itself to me is by 
means of education. Our educational policy in 
schools on the scientific side deals with physical 
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laws as facts, and the teacher generally deals 
only wuth phenomena wath wiiich he can afford to 
be dogmatic and ignores the enormously greater 
range of phenomena about w"hich science know’’s 
little or nothing This system inevitably breeds 
111 the student and in the general public the im¬ 
pression that Nature acts accorduig to certain 
definite law’s and that there is nothing about these 
law’s which is not knowm to science In actual 
fact, the more the scientist know’s about these 
law"s the more he is impressed with his ignorance 
and the failure of science to fathom the com¬ 
plexity of Nature. Much of the misunderstanding 
of invention and its difficulties is due to this 
method of teachmg, and will endure so long as this 
method is maintained If it v/ere possible to teach 
physical and chemical science historically, much 
could be done to counteract this mjunoiis effect 

The experimental laboratory tends to modify 
the dogmatic teachmg of the schools because the 
student there finds out for himself how- exceedingly 
difficult it is to prove experimentally some of the 
simplest of the physical facts w"hich he learned in 
the lecture room, and he thus gams a first-hand 
knowledge of the order of accuracy of jiliysical 
measurements and of the difficulty ui attaining it. 
Science taught historically w^onkl be infinitely more 
mterestmg and instructive, but time is the great 
obstacle In a recent leading article m the Times 
the teaching of the history of science w"as advocated 
as a subject for general culture, and comment w"as 
also made on similar recommendations emanating 
from an American writer. Such a study would 
introduce a better understanding of the science of 
invention among those who have not given parti¬ 
cular attention to it, and the inventor might 
come to he regarded as a necessary and valuable 
cog in the wlieel of industrial progress, and not, 
as he is too often regarded, as a freak. After all, 
the inventor is simply trying to make thingvS 
simpler and easier and safer for his fellow"-meii, 
and he is succeeding beyond belief. Surely tba'b 
object is w’ortliy of recognition and encouragement. 

A second possible remedy to encourage inven¬ 
tion and minimise its difficulties is by means of 
legislation. I hesitate to enlarge on this j^oint 
because the question of patents is a controversial 
one among scientists, and betw^een inventors and 
the outside public, hut it seems to me anomalous 
that a man wdio makes an epoch-making invention 
which is going to revolutionise an industry and 
add millions to the wealth of the nation, receives 
j exactly the same degree of protection for his 
invention as the man wffo invents a new kind of 
shirt button. In the first case the nivention will 
take years to develop, and may cost thousands of 
pounds in the process, and by the time it reaches 
the productive stage the patent may have expired 
Ill the case of the shirt button, a term which I 
use figuratively, there are no difficulties to over¬ 
come, practically no expense, no loss of time, and 
a clear sixteen years' trade monopoly 

I know that a patent is granted only for a new 
method of manufacture, which has to he described 
in the patent specification so that mxj one skilled 
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in tlie art may put it mto practice at once In 
simple inventions viiich form the subjects of the 
great majority of patents this is actually the case, 
but there are undoubtedly cases where what 
appears to the inventor to be a practical scheme, 
and was honestty described by him as such, 
proves afterwards to be difficult to put into effect 
on account of technical difficulties which he had 
not foreseen, and the remedy for which may not 
be patentable Such obstacles and their remedy 
camiot be recorded m the patent, because they 
have not been encountered when the specification 
is written Under our present system a period of 
nine months is allowed between filing the pro¬ 
visional and complete specifications, winch period, 
wffiile ample in the case of most inventions, is 
madequate for full investigation of the really 
great inventions, and it is to this difference between 
major and mmor inventions that I wish to direct 
attention 

In America it is possible for an applicant for 
a patent, by filing periodical amendments of his 
specification, to keep the application pendmg in 
the Patent Office for a number of years, during 
wffiich he can be developmg the invention and 
adding to the specification any further explanations 
which may be called for in the light of the experi¬ 
ence gained. Then wiien the patent is eventually 
issued, it runs for seventeen years from the date 
of issue, whereas a British patent dates from the 
date of application. In addition to this, an 
American patentee, on any question of priority 
of invention, is allowed to produce any evidence 
that may be available to show conception of the 
invention up to not more than tw^o years antherior 
to the date of his original apj^lication. In this 
way an American inventor can spend several 
useful years perfecting his invention before his 
patent is granted, while the British inventor has 
often to watch the most useful years of his patent 
being eaten up in unproductive'development. 

I admit that the American system has drawbacks 
from the point of view of an industry, but it has 
certain undoubted advantages, and I suggest that 
the British system does not meet the needs of 
great inventions, between which and the ordinary 
minor inventions there ought in my opinion to be 
some discrimination. Merely as a suggestion, I 
see a possible solution in an extension of our 
present system of granting Patents of Addition, 
that is, a patent for an improvement on a prior 
patented mvention, the Patent of Addition being 
granted during the Iffetime of the original patent 
and ^ running conterminously. If a Patent of 
Addition could be granted to an inventor in 
approved cases on ]>roduction of evidence of 
genuine difficulties encountered and successfully 
overcome, these difficulties and their remedy to 
be fully described in the patent for the guidance 
of the industry, and if this Patent of Addition could 
be made vahd for a definite term of years, one of 
the main fears of a patentee would be overcome. 

It will be noticed that in this last suggestion I 
have stipulated that the specification of a Patent 
of Addition such as I suggest should contain 
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not only a description of the linishcd mvention 
but also of all the difficulties encouni-er(d m it.s 
production and the slops taken to surinouiit theun 
In fact, it IS mainly for this r(‘ason that ! make the 
suggestion at all i am trying to dcvisc' a- nutans t/O 
prevent future inventors and industry from being 
handicapped m a w’^ay that has been all too common 
in the past. I have already touched on wliat 
must be the large volume of valuable scientific 
information that has been lost through lack ol 
records of past difficulties Patent spec ill eat ions 
are in many eases ili(^ sole record of invmitions, 
yet m the cases of the type I liavi'; mentioned 
they tell us nothing of the (lir(ieulti(\s, simply 
because tlie specilicaition is wi’il-km beiorc the 
difficultuss are encountered. I tluM’efore suggest 
that if any additional protecitioii b(i given to a 
jiateiitec in virtue of wnrk dom^ in eonvei’img his 
mvention mto a practical inc^chanism in face of 
unsuspected obstacles, the grant should bo abso¬ 
lutely conditional on bis jilaeiug on public record 
for the guidance of others a complete liistory of 
his efforts so that no one may have to contend 
with the same troubles again 

I have one more suggestion to oflcT. On this 
question of assisting future inventors by increasing 
the store of knowledge at their disposal, 1 see a 
possible sphere of usefulness for tlie Britisli Associa¬ 
tion and kindred institutions by enooiuaiging tjie 
great inventors of to-day to place on record and 
publish through the meclium of ihe Association or 
jnstitiition an accjoimt, cvcai a brief one, of the 
main historical fevatures of their inventions. If 
considerations of patents or of personal dinidcuiec* 
make it undesirable to fiidilish tlu\so nauirds at/ 
the time tlK\y are writliCMi, that ucchI not imp<‘dc‘. 
the seheme, as publi(‘at/ion could !)(> luack^ at'f{‘r- 
wards at a mon^ (‘onvcaucait; timc> or, say, affc^r t/lie 
inventor's d(‘ath. Tlui main thing is to have 
some authentic rcaaird from ilui inventor or dis¬ 
coverer himself rec.ordmg ihe origin, growth, and 
development of his idea, the diffieultK^s itiat Ixvset 
him, and the manner in which th(\y wau’c ovorciomc. 

Nor do L think wo should st/Of) thcTc^ In my 
opmion too much attention has liocai paid in tlui 
past to success and too little to honest failure. It 
is one of our human frailties to look wdth somci- 
thing of contempt on the man wdio has failed to 
reach his goal, but this is not the attitude of the 
great minds, nor should it be the attitudes of 
modern science On ones occasion Loixl Kcdviii 
w^as shown a report by a profe^ssor on n rc^sc^arcdi 
earned out by a research schola-r, in wducdi t/he 
professor had made some ratber ciontemptuous 
remarks on the results attauunl because tlu^se 
results were mainly negative. Kelvin was highly 
indignant. All he looked to was the fact that the 
young scholar had done Ms best on a subject 
which merited investigation and in face of un¬ 
doubted difficulties, and it amazed him that any 
scientist should speak slightingly of the results, 
simply because they were negative, when the real 
thing of value was the earnest and diligent siairch 
after truth. 

If, therefore, my suggestion be adopted by the 
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British Association, would it not be m the best 
interests of science to remember the failures as 
well as tlie successes, and to encourage all serious 
workers in important fields of research to furnish 
in the common cause a record of then work, even 
when their aim has not been achieved, givuig a 
faithful account of all the difficulties and all the 
efforts made to surmount them ^ Who knows 
but that many of the so-called failures of yesterday 
may only be waiting for other hands to-day to 
carry them on to a greater success than the world 
has yet known Left to themselves they will he 
in oblivion, yet, for all we know, two of them 
may fit together and provide the answer to one 
more of the riddles of the universe 


Knowledge forms the working tools of science, 
and my proposal is in no vay aimed at giving the 
scientific workers of to-morrow an easy task They 
will probably have a far more difficult task than 
ours, but I do not think it fair to condemn them 
to spend part of their tune in a prehmuiary and 
possibly fruitless search for tools which we have 
forged and hidden 

'' As one lamp lights another, nor grows less,” 
science of to-day will partly fail m its clear duty if 
it fails to pass on to to-morrow any of the know¬ 
ledge which it has been privileged to acquire, or 
if it forgets that it is for to-morrow, rather than 
to-day, to assess the true value of to-day’s success 
and failure. 


Obituary. 


Projf. W. Einthoven, Eon Mem R S 
pROBh WILLEM EINTHOVEN, whose death 
-i- on Sept. 28 at the age of sixty-eight years has 
been announced, w^as one of the foremost of modern 
physiologists. For nearly forty-two years he has 
been professor of physiology at Leyden, Holland, 
being invited to succeed Heynsms in November 
1885, and actually taking up his duties, after 
passing his final State examination m medicine, 
on Feb 24, 1886. For the first tw'enty years of 
his office the chair of physiology was combined 
with that of histology. 

Einthoven was born in Semarang, m the Dutch 
Indies, where his father was m medical practice. 
After his father’s death, his mother with her six 
children settled in Utrecht, where Einthoven was 
educated at school and as a medical student in 
the University. Ho spoke with gratitude of ius 
teachers there, particularly of the physicist Buys 
Ballot, and then of the anatomist Koster, the 
ophthalmologist Snellen, and the physiologist 
Donders. His first scientific investigation was 
carried out with Koster on the mechanism of the 
elbow joint; he assisted Snellen both in private 
practice and in the clinic , and m 1885 his dis¬ 
sertation, '' Uber Stereoskopie diirch Farben- 
diff’erenz,” was approved by Donders for the 
degree of doctor of medicine. 

Einthoven’s investigations cover a wide range, 
but they are all notable for the same characteristic 
—the mastery of physical technique which they 
show Einthoven, in spite of his medical trainmg 
and his office, Avas essentially a physicist, and 
the extraordinary value of his contributions to 
physiology, and therewith indirectly to medicine, 
emphasises the way in which an aptitude—m 
Emthoven’s case a genius—^for physical methods 
can aid in the solution of physiological problems. 
His papers are published in the Nederlandsoh 
Tijdschrift voor Oeneeshunde, Archives NeerlandaiseSy 
Archives Internationales de Physiologie, Brain, 
Quarterly Journal of Experimental Physiology, 
Annalen der Physih, and especially in Pfluger's 
Archiv fur die gesammte Physiologie, He wrote 
an article in Heymann’s “ Handbuch dor Laryngo- 
logie und Rhinologie,” and edited ten volumes 

No. 3025, Von. 120] 


of Onderzoekmgen Physiologisch Laboratorium, ^ 
Leiden,” 

Einthoven’s name is coimected chiefly with the 
strmg galvanometer and the electrocardiogram. 
The potential differences mvolved in the electrical 
phenomena of the heart beat are fractions of a 
millivolt and occur in thousandths of a second 
The problem of recording these small and fleeting 
changes, previously attempted without com])lete 
success wuth the capillary electrometer, was solved 
in 1903 by the invention of the strmg galvano¬ 
meter , to-day there are hundreds, probably 
thousands, of these instruments all over the w^orld, 
and they have been applied not only to their 
original purpose of registering the action current 
of the heart (and incidentally of muscles, nerves, 
and retina), but also to such diverse uses as 
finding the velocities of shells, receivmg and 
recording wireless signals, and locating enemy 
guns , and I believe it is true that Einthoven 
never received any material jirofit from his inven¬ 
tion. In 1900 he published the first complete 
description of the instrument, while in the last 
few years, employing fibres of almost ultra- 
microscopic size working in a high vacuum, he 
has succeeded, m collaboration wuth his son, an 
electrical engineer, in recording potential changes 
of frequencies of the order of 100,000 per second. 
It may bo mentioned also that recently, by moans 
of fibres of extreme thinness, he w^as able to register 
directly, and with very little distortion, sound 
waves of more than 10,000 vibrations per second. 

Emthoven’s most important work, for which he 
w^as aw^arded the Nobel Prize in 1924, was his 
discovery of the mechanism, of the manner of 
production, of the electrocardiogram and its 
characteristic waves. In many directions the 
diagnosis of maladies of the heart has improved 
in recent times, but the greatest single advance 
w^as made by Einthoven in applying the string 
galvanometer to the investigation of the electrical 
phenomena of the normal heart-beat. This work 
was follow^ed up, particularly by Sir Thomas Lewis 
in London, and has resulted in a clearer under¬ 
standing of the cause of some common disorders of 
the heart, and in improvement in their treatment. 
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Of the more personal side of Emtliovents life 
one might write of the grace, beauty, and simplicity 
of his character He spoke y ith ease three 
languages as well as his own, he yas a regular 
attendant at international gatherings, he threw 
all his mfliience on the side of good international 
relations m science Last summer he was present 
at the International Congress of Physiology at 
Stockholm, and attended the various functions, 
and took part in man^^ of the excursions, in¬ 
cluding a trip to the nortli of Sweden and liack 
by sea along the Norwegian coast. It was a 
wonderful thing to bo his guest and to enjoy the 
delightful hospitality of his home He invited 
me some years ago, while we y^ere attending a 
German congress of ph 3 \siologists at Tiibmgen, to 
stay yuth him at Leyden on my yay back to 
England We arranged to meet at a station m 
North Germany and to travel the last part of tlu‘> 
journey together I ymted until his tram arrived. 
He came literall^^ running along the platform to 
meet me, seized my bag out of my hand, earned 
it to the carriage, where he had kept me the best 
seat, and made me feel that whatever the difference 
of onr age and position, I was from that moment 
his honoured guest. In 1924 we sailed together to 
America, and at night under the starlit sky we 
walked on the upper deck discussing the random 
movements of electrons in conducting fibres and 
other matters equally strange. These personal 
details will emphasise what a loss his passing will be, 
not only to his older colleagues and to his younger 
friends, but also to all the good fellowship of 
physiologists tliroughout the world. 

Einthoven was elected an honorary member of 
the Physiological Society m 1924, and in return 
he invited the Society to hold one of its nu‘ciings 
in his laboratory. The occasion will bo a hajipy 
memory in the minds of those who were able to. 
go to Leyden in April 1925. In 1924 he visited the 
United States to deliver a course of lectures at 
Boston, and while there, the award to him of the 
Nobel Prize for medicine for 1924 y^as announced. 
He was elected a foreign member of the Koyal 
Society in 1926. A, V. H, 

Prof. Svante Abehentits, For. Mem. P.S. 

The annals of physical science bear abundant 
testimony to the native genius and energy of 
Sweden, and in this respect Svante August 
Arrhenius, who has just passed away, upheld 
with honour and distinction the reputation of his 
country. Born near Upsala in 1859, as the son of 
a land steward, Arrhenius obtained his early 
education in the school and university of that town, 
moving later to the University of Stockholm, the 
atmosphere of which was more congenial and 
stimulating to the young physicist His researches 
there on electrical conductivity and its relation to 
chemical activity, although lightly esteemed by the 
Upsala professors, brought him recognition abroad, 
whilst the theory of electrolytic dissociation, put 
forward in 1887 during his Wanderjdhre, secured for 
him an established position in international science. 
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Jlurmg these Wandcf )((hn\ with flnaiieial support 
])rovided In the Swedish Aeademy oi ScuiK*.es, 
Arrhenius visited (|uit(‘ a- mirnb(‘i of 
research centres Tfuis !u‘ york<Hl with Ostwald 
at Elga, and later at Leipzig (ihe^ iaborahory whieii 
van T Hoii m 1888 termed the ' I laiiptagiuitiir fur 
I<menspaltungwith liolizimum at Gray., with 
Kohlrauscli at Wurzburg, and with van H- Hoff at 
Amsterdam 

fief using an invitation to settle at (hessen, 
Arrhenius returned to Sweden in 1891, and acknl 
first as lecturer and aftervvai'ds as pi'ofcNssoi’ in 
the newly estabhslual IVehmeal High S(4iool at 
Stoekholm Somev\diat later h(‘, actial as Ihadior 
of the same instiiution ior a number of velars. 
Giessen was not the only lordgn university which 
made an effort to siamri' Arrhenius, for in 1905 he 
was invited to Berlin dins lionour was likiwvise 
declined, and in the sanu^ yi^ir he wa-s appointed 
Director of the Nobel Instituti^ at Siodvholin. 
Arrhenius occujiied this position up to iht^ tnm^ 
of his death, and the numerous (iommunuaitions 
published by the Jnstiiuk^ bi‘ar witiu'ss to the 
activity of this centre of resi'U-reh under his 
insp iring loadersh i]). 

Arrhenius y^as a frequent visitor to England, and 
although his scientific views met wiiii a 
reception m various quarters, his genial and 
attractive personality made him always a wele.onu^ 
guest. His work secured extensive recogniHon 
from British scientific bodies, and ho was a forcugn 
member or lionorary fellow of the Royal iSo(‘.i(dy, 
the (^Hunical 8o(uety, Hie Physical Hocaety, and the 
I Royal Institution Honora-ry degrees c5on- 

I ferred on ArrlHunns by Hie Uuiviu’HitHSs of Oxford, 
(lajnbridg(‘, Birmingham, and Bdinhurgh, wliilsl* 
Hi(^ Royal Moculy awardtal him Hi(‘ I)a.vy Miahil in 
1902, and l\y invitation of t-he (lumucaJ Koehdy he 
dellv(‘red tile Paraday Ij(‘C*t-un‘in 1911 
1 In EuropiJ and Arnmliai aiso his iidmaiational 
standing was maiked ty his (‘I(H*tion as corns 
spondmg member of nunuu’ous aeadmnies and 
learned societies, W'lulst honorary di^grees wiw 
conferred on him by the University's of lf(ud(4berg, 
Groningen, Oslo, and Leipzig PurtluT, he was 
the recipient of the Nobel Prize for clumiistry 
m 1903. 

The honoured jilacc wLich Arrlumius ocampied in 
physical science was without doubt mainly diu^ to 
his bold and original ideas on Hie condiHou of 
dissolved elcctrolytc^s, as expi'i'sserl in bis tin h ay of 
electrolytic dissociation, and it is on tins ground 
that ho is justly regarded as oni' of iflu' fouiuh'rs of 
modern physical chemistry. 1410 giau'sis of this 
theory in Arrheniusks mind, on the basis of his own 
experimental work and in corrdatioii with van ’t 
Hoff’s researches on osmotic pix'nssure, is wairih 
recallmg, for it constitutes one of tlu^. most interest¬ 
ing chapters in the history of physical cliemistry. 

Investigation of the electrical conductivity of 
forty to fifty substances in dilute aipieous solution 
had led Arrhomus in 1883 to two striking con¬ 
clusions : (1) that in regard to condiKiiion of the 
electric current only part of the electrolytic is to be 
regarded as ' active,’ this proportion increasing on 
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dilution, and (2) that there is a parallelism between 
the ' strength ’ of an acid and its electrical con¬ 
ductivity. The conception of the ' activity 
coefficient ’ as a ' degree of ionisation ’ came 
later, and was not published until Arrhenius had 
become acquainted with van ’t Hoff's memoir on 
the extension of the gas laws to solutions. The 
abnormal behaviour of dissolved salts, expressed by 
the van't Hofl: factor % in the equation = liST, 
was precisely the point on winch Arrhenius fastened 
as of special significance for his theory of dissocia¬ 
tion. He writes from Wurzburg to van 't Hofi 
under date March 30, 1887 . '' Die Abhandlung 
[i e van 't Hofi’s memoir] hat mir namhch in 
unerhortem Grade Klarheit geschafft uber die 
Konstitiition der Losimgen,” and he proceeds to 
the correlation of osmotic abnormality and 
ionisation This correlation w^as the main feature 
of the communications made by Arrhenius in 1887 
to the Swedish Academ^^ and of the classical paper 
tJber die Dissociation der in Wasser gelosten 
Stofie,” published in the ZeitscJirift fur physiha- 
ksche Chemie. An early announcement of these 
new developments was made also to Sir Oliver 
Lodge as secretary of the British Association 
Committee on Electrolysis. 

It was fortunate for the propagation of Arrhenius’s 
ideas that he was in alliance wnth van’t Hofi, and 
that he had such an able and enthusiastic advocate 
as Ostw^ald. The newdy established Zeitschrift fur 
physikahsclie Ghemic, run mainly by Ostwald, 
provided an effectwe platform for the discussion of 
the new theory and the relevant experimental 
investigations Arrhenius’s views evoked strong 
opposition in many quarters, but as the years 
passed the utility of this theory as a basis for the 
study of solutions on quantitative linen became more 
and more apparent The theory stimulated a 
prodigious amount of research, and if modifications 
have been made and are still being made, the ideas 
of Arrhenius have nevertheless yielded an abundant 
harvest. 

In the experimental investigation of problems 
suggested by the new view^s on solution Arrhenius 
himself, as well as his co-w^orkers in the Nobel 
Institute, took a prominent part Such matters 
as the diffusion of electrolytes, neutral salt action, 
the hydrolysis of salts, the catalytic activity of 
acids,"isohydric solutions, w^ere examined from the 
viewpoint of electrolytic dissociation, and the 
extent determined to which the new theory was 
capable of giving a quantitative account of each 
case. 

The study of physiological and biological problems 
on ipiantitative physico-chemical lines w^as another 
field in wfiiich Arrhenius was active, both theo¬ 
retically and experimentally. He concerned him¬ 
self more especially wuth serum therapy, and many 
of his original papers and books deal with aspects 
of this subject, such as the relation of toxins and 
anti-toxms. 

From serum therapy to cosmogony seems a long 
step, but the latter also w^as a subject in which 
Arrhenius was deeply interested, and the varied 
problems of which occupied much of his thoughts. 
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The nature of planetary atmospheres, the genesis 
of the solar system, the origm of the aurora, the 
infillence of carbon dioxide on the temperature of 
the earth, the function of light pressure, and the 
periodicity of certain natural phenomena irere 
among the problems on wffiich AiThenius expressed 
fresh and original views 

The contributions of Arrhenius to serum therapy 
and to cosmogony w'ere both striking and important, 
but without doubt the honourable and permanent 
place wffiich his name occupies in the roll of men of 
science is due, not to his w'ork in these two fields, 
hut to the fresh impetus given by him to the study 
of solutions on quantitative lines J C P. 


The Eight Hon the Earl of Iveagh, F R 8 

The Earl of Iveagh, wffio died on Oct 7 m 
his eightieth year, distributed large sums for^ 
public objects. Consideration for the sufferings of 
others w^as one of his noblest characteristics, and 
his contributions to hospitals m Dublin and else- 
wffiere worn on a princely scale When the Boer 
War broke out, he equipped the Irish Field Hos¬ 
pital, and during the Great War he spent vast 
sums in increasing the provision for our sick and 
wounded Lord Iveagh w^as, how^ever, a phil¬ 
anthropist emhued with a spirit of social reform 
The urgent appeal of sickness and suffering is 
responded to by many according to their means, 
but other of Lord Iveagh’s repeated acts of bene¬ 
volence indicate a considered scheme to increase 
the wull-being by imjiroving the health of the 
people 

In 1889, Lord Iveagh gave £250,000 for tlie 
substitution of sanitary dwellings for slums in 
Dublin and London. Nine years later he providecl 
a similar sum to improve a congested and noisome 
area abutting on St. Patrick’s Cathedral, Dublin 
By this scheme the old dwelhngs and streets w’ere 
done away with and a |)ubhc garden of about tw’o 
acres w^as provided around the Cathedral. Upon 
the rest of the seven and a lialf acres model dw^ell- 
ings for wwking people w’ere erected, wuth a central 
play-hall for the children. 

Prior to 1907 the congested state of the old 
markets in Dublm and the surrounding areas w^as 
not only an eyesore but also a serious menace to the 
public health. At this date Lord Iveagh bought 
up the w’hole area, built modern markets, ami 
presented this valuable property to the city. He 
was, indeed, a practical hygienist, for there is no 
better means of improving the health of an urban 
population than providing it wuth good housing and 
opportunities to spend more time in the open air 
and sunlight. One of the latest of Lord Iveagh’s 
benefactions was destined to increase the facilities 
for recreation in the open air of the citizens of 
London. In 1925 he purchased the residue of the 
Ken Wood property adjoining Hampstead Heath, 
which the Preservation Committee had been unable 
to acquire owing to exhaustion of its rosonrees. 
The whole of this fine place of w^oodlaiid now 
becomes public property. 

The idea ol‘ furthering the public health by stimu- 
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iatiiig medical discovery seems to have originated 
in 1896 owmg to an accident to one of Lord Iveaglds 
employees. A labourer upon Ins estate having 
been bitten by a raliid dog, he directed tliat cvery- 
thmg possible was to be done for the unfortunate 
man, but was surprised to learn that the treatment 
for hydrophobia could only be secured by sending 
the patient to Paris This was done, and no further 
ill results ensued , but the novelty of the treatment 
and the absence of facilities in England for the 
prosecution of researches such as had led to 
Pasteur’s fruitful discovery made a deep im^n'cssion 
on his mind. In 1898, Lord Tveagh visited the 
Pasteur Institute, and the project of endowing a 
similar institute in London began to take sha[)c 
Ascertaining that the Lister Institute (then the 
Jenner Institute) had been founded vith the 
objects he had m view but was languishing for 
want of funds, be decided, after careful incpury, to 
""endow the Institute to the extent of £250,000, 
subject to certain alterations m its constitution 
and government. 

Another institute for medical research, as well 
as the treatment of patients, which is largely 
indebted to Lord Iveagh’s liberality, is the Radium 
Institute in Riding House Street, London. This 
was founded m 1909 to make researches upon the 
effect of radium on the human organism and to 
supply treatment to patients whose circumstances 
did not permit them to receive the benefit of radium 
treatment without financial help. The whole of the 
money required for the huilding, equipment, and 
endowment of the Radium mstitutc was provided 
by Lord Iveagli and tlic ]at(‘ Sir Ih’nest Chssel 

Lord Ivcagh nuadc large bemlactions ior va-rious 
purposes to his old college, Trinity (V>ll(ge, Dublin, 
and built for it now Institutes for physi(‘,s a,nd 
botany, and endowed the school of geology Idie 
new National University of Ireland also is huhdited 
to him for a valuable site at St Stephen’s <lreen. 

Even a complete list of Lord Iveagh’s known 
gifts for public purposes would fail to record many 
of the benefits he dispensed. Partly from a distaste 


for notoriety, partly for self-protection, thi^ hand 
of the donor w'as concealed Ills philanthropic 
enterprises were carefully considered and cvoIv(h1 
with patieiu'o and atiention to (k‘tails H(‘ took a 
personal interest in all Ins scLcincs and a 

large jiart in the dinaii/ion of tlumi 

in 1906, Lord ivcagh was elected a Eel low of the 
Royal Society under Statute 12 as hawing ren¬ 
dered conspicuous vservice to the cause of schcnce,’^ 
and in 1908 he was unaiumonsly el(‘cted chancellor 
of the University of Dublin 

We regret to announce the following deaths * 

Dr. Charles C Ckalfrey, jiresidcnt ofc (ho Ainoncan 
Association of A^ariabk' S<.ar Observers, coruluctnd in 
oo-opera(.ion wath the flarvmrd Observatory, on Aug, 
31, aged so\etity-one yi'ai'S. 

Dr. R. Da.vh>n Jackson, scau’etury of th(^ laimean 
Society of London hu* forty-seven years, edil.or of tlu^ 
‘■‘■Index KeW'Onsis,” and author of oiJier important 
botanical works, on 0(dj. J2, in his (Hghty-so(‘ond year 

Dr. William Libboy, professor of physical giMigrapfi.v 
and Director of the Museum of Oeology, ih'inee(-on 
University, from 1883 until 1923, on 6, agiMi 

SGvonty-two years. 

Prof. Alexander Mair, jiroiossor of philosophy m tlio 
University of Liverpool, piosident in 1925 ot th(' 
Association of University d’eachoi's, and author of 
‘■‘Philosophy and Reality” (19JI), on Get. 8, aged 
fifty-seven years. 

Dr. J. W, Mollison, (LSI., formerly hispeci-or- 
Gonoral of AgricaH-uro in hafia, w'ho was the first head 
of the Imjienal Agncuiltural Ihwearch lnsti(»u(<o at 
Pusa, on Oct. 4, aged seventy yoa-rs. 

Dr. Eugene Alkm Smith, (mieritus professor of 
mmtM'alogy and geology in tho University of Ala-haiina 
and sta.i(^ gisilogist. sincu) JS73, who was vicispresakmt) 
(S(MdH)n 1<1) of tho American Assocnat-ion for thi^ 
Adva.n<‘<nnent. of Sckuk^o in !994, on Sopl^ 7, aginl 
eigh(-y-tiv(' yi^ais. 

Mr. il. M 'Taylor, U,ILM., sinnor hJlovvand fornunty 
matlHanaticaJ k'ctima* of ''I'rnnty (V)lk^g(^ (!amhridg(*n 
distinguisJiiHl ])y his contiribut-ions t,o nuU/lHanatical 
seJmico and his translation of many sc.ioniitio works 
into Ih’ailio foi* use by the lilmd, on Oct. Iti, at (dghiy- 
fivo yinirs of ago. 


News and Views. 


The amount of change a story can undergo through 
repeated copying is a commonplace of experimental 
psychology ; and every scientific worker in tho habit 
of verifymg original references has met with examples 
where the actual statements of an early investigator 
differ substantially from the versions of them to be 
found in more recent writmgs. But it is not often 
that one meets so extreme a case as that given by 
Mi*. Grheuiy do Bray m a letter to Natuhe of Bept. 17, 
and in an article in the present issue. Of eleven 
deteiminations of the velocity of light quoted in 
standard works, only one turned out to have been 
quoted correctly. Mr. de Bray’s historical work should 
l^rovide material for any one m need of examples for 
the precept ‘ Verify your references.’ 

In a paper in the Astronomische Nachnehten (No. 
5520), Mr. de Bray has used what appear to be the 
best of the determinations, after due criticism, and 
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has shown that they point to a decK^asi^ m the 
velocity of light of about 200 km./Ko<c in t!i(>- last fiHy 
years. As be says, however, the earluM* (k^ic^rmma- 
tions are not good enough individually to deformino 
such a change, and lus argument rests on the tact that 
they all agree in suggesting a ehang(^ in tfho same 
direction. Of the seven (kirtu'minations r(jtainiKl, one 
differs from 299,800 km./sex*,, by 2 2 tinuvs its iirobablo 
error, one by 2 0 times, and tho rest by smaller 
multiples. in a random set of observat-ions 1 in 5 
would deviate from the true value by more than twice 
the probable error. Tho velocity of light being so 
fundamental a constant, physicists may prefer to 
attribute any change m its measure, if established, to 
a change m the unit of velocity and not to one m the 
velocity of light itself. Tho variation of the second 
is shown by E W. Brown’s roeeni work to be within 
a few parts in lOL The possibility of moasuromont. 
of wave-lengths within a few thoiisamlths of an 
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AngHtrom unit indicates that the unit of length is 

eifualiy eoiistiant We can, therefore, scarcely" admit 
such a cliaiigo in the unit of velocity as would be 
needed to account for a change in the measured 
velocity of light of the order of one in a thousand 
An absolute change in the velocity of light, on the 
other hand, could scarcely obtain acceptance unless 
supported by much more decisive observational 
material. 

Aisr international conference on the Protection of 
Migratory Wild Fowl v as opened, under the presidency 
of Lord ITllswater, at the Foreign Office on Oct. 12 
The conference is the successor of two preliminary 
meetings, held in 1924 m Sweden and in 192G m 
Copenhagen, at which the need of action for the pro¬ 
tection of wild ducks, geese, swans, and similar migrants 
was strongly urged by the representatives of northern 
Eurojiean countries. Tlie Oovernments of the 
countries concerned were favourably disposed towaids 
the views expressed at the earlier meetings and the 
invitation of the British Government was accepted 
by the following Governments, wdnch are officially 
represented: Germany, Belgium, Holland, Denmark, 
Sweden, and Finland, as well as Great Britain, with 
Dr. P. R Lowe and Mr. H S Gladstone as delegates. 
The discussions of the early sessions of the conference 
centred round the altered status of migratorv wild 
fowl m recent years Delegate after delegate reported 
that migratory wild fowl Avero on the decrease, and 
tliis view so impiessed the conference that it passed 
a resolution stating thati in its opinion there hacl been a 
general dimuiution m the numbis* ot migratoiy wikl 
fowl, and that ‘Gn the interests of agriculture, science, 
sport, th(^ maniiiemuKiO of the food sui>pl>% and the 
desirability of rotammg nat/ura! s[)ecies of beauty and 
intcrosti, it is imperat ive that steps should bo taken to 
arrest such diminution.” Various suggestions were 
made as to means best suited for reaching this end, 
the extension of the close season, the ])rohibiiioii of 
the slaughter of migratory wild fowl on the northward 
imgi’ation to the breeding grounds in spring, the 
prohibition of moehamcally-propelled boats, of clap 
nets, standing nets, simk nets, and so on; and the 
conference blessed them all, and added a resolution 
recommendmg the most effective protective instru¬ 
ment of all, that the sale of migratory wild fowl should 
be foibidden during the close season except imder 
rigid conditions. It will be interesting to see what 
international legislative action follows upon the 
unanimous recomiuondations of the ornithologists. 

At iho recent International Ojitical Congress held 
at Oxford, considerable discussion was devoted to the 
question of the importance of good vision for all 
persons heensod as motor drivers. In this matter, 
keenness of visual acuity is not the only or even the 
prime consideration, since, ivhen outdoors, one is 
looking at relatively large objects. The really im¬ 
portant things are limitations in the extent of the 
visual fields, and the fiufher question of binocular 
vision and latent^ imbalance of the muscles controlling 
the eye movements. Limitations in the visual fields 
do provide a dangoi'ous disability for the driver of any 
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fast moving A^ehicle, since whilst his attention is 
dii'ected straight ahead, he should still be capable and 
keen to detect the slightest movement (even if 
associated with some vagueness of form) of anv 
otfiei* moving person or vehicle issuing from side 
streets or lanes into his mam sphere of attention, that 
is, into his central field of vision With regard to- 
faults in the eo-ordmated balance of the two eyes— 
which would interfere with binocular vision—^it is well 
known that perception of depth and judgment of 
distance are both almost entirely attained by perfect 
stereoscopic or binocular vision Any person, there¬ 
fore, who IS deprived of this faculty, is liable to mis- 
nidge distances, and there is no doubt many accidents 
are caused by drivers suffering from such a visual 
deficiency which led him to believe that he might just 
clear some imminent obstacle, when m reality the 
actual distance away from that obstacle was much 
less than it appeared to be. Such defects aie muck 
more dangerous to the rest of the public than the 
commoner visual defects of long-sightedness or even 
low degrees of myopia. 

Another question of public mteiest to Avhich con¬ 
siderable attention was given at the recent Inter¬ 
national 0])tical Congress was that of visual efficiency 
in industry. This is undoulitedly a problem of some 
complexity, since in British industrial ciiclos there is 
still some prejudice against the worker wearing 
spectacles In a gieat many workshojis tliere is yet 
the old shibboleth prevailing that the wearmg of 
glasses is a sign of the oncoming of old age, and 
dehnitely marks anoi.hei prospective victim for the 
human scraji-heap. There is no n^asou why such a 
prejudice should still jirevail, suico it is obvious that 
the worker Avill jiroduce better and finer work—^with 
greater accuracy, fewer fhws, and less wastage, if stejis 
are taken to ensure' that he is visually effieient Tb 
was reported that m some large manu fact one's, 
schemes had already been brought mto o[)eration 
wliereby the eyes of all the workers were examined 
and any defect was corrected vStatistics prove that 
in all cases such provision had resulted m a large 
increase of efficiency in productaon and increased 
good health and pleasure on the part of the operative.. 

A EXJBTHER point o£ importance which is regularly 
overlooked in various trades lies in the fact that many 
oj^erations are carried out at an abnormally short 
working distance, and m such cases—even rf the 
operative’s sight is perfect for ordmary purposes— 
there should be some assistance piovided in tho form 
of spectacles in order to prevent undue fatigue, 
headache, and the possible cultivation of more 
permanent defects. Such a condition of affairs is well 
illustrated in the process known as ^ linking ’ in the 
hosiery trade, which was the subject of a special 
pamphlet recently issued by the government Depart¬ 
ment of Scientific and Industrial Research. Compared 
with the United States, there is comparatively little 
attention devoted to this subject by British em¬ 
ployers. The fact that it has been proved by indi¬ 
vidual firms 111 such trades as printing, and in such 
industries as tho textile in many of its branches, that 
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botli financial advantage and inciease ot output is a 
consequence ot giving attention to the vision of the 
'vroi'kei*, it IS to be hoped that more general attention 
vali be paid to the question m tlie immediate future. 

We Iiave alieady refeiied to the movement to 
establish in the Central Reference Libraiy of South¬ 
wark a Faraday Memorial Collection, consisting of 
the biographies, portraits, and pulihshed works of 
Faraday, and the best and latest books on the sciences 
and their applications, particiilaily electiicity, with 
which Faraday's name is so closely identifietl The 
Mayor of Southwark invites contiibutions to the 
Faraday Memorial Fund being raised for thi.s jiurpose 
The annual income will he expeiidoif year by >ear 
under the direction of a special Cbmnutteo exidusively 
for the object m \'iew. The use ot th(‘ Faiaday 
Memoiial Collection will not be limited to local 
residents but, like the benehts of Faraday’s dis- 
coveiies, will be available foi all who desire to con¬ 
sult it The memorial is to be inaugiuated by Sir 
Oliver Lodge on Oct 28. It is lio[)ed that generous 
support will be forthcoming to the fund being raised 
Contributions should be sent to the Mayor, South¬ 
wark Town Hall, Walworth Road, London S E, 17. 
Contributors to the memorial, without regard to the 
amoiuit subscribed, will be enrolled as foundation 
donors. 

A COMMITTEE to iiicpiire into the organisation, 
development, and recruitment of the (blonial 
Veterinary Services has lieen ap})ointod }>y the Secre¬ 
tary of State for the (bionics. The committee is 
asked to frame proposals for olitammg ilie highest 
degree of efliciency m regard to veten'inary rcseai'di 
and administration in the non-sek'-governmg Dc^pcaid- 
encies that financial consulerations ])ormit<. Tiio 
c[uestions to be considered will emliraeo tlu^ recrud.- 
ment and training of veterinary ohicors, tiieir condi¬ 
tions of service, the organisation of rosearcii and 
intelligence, the sotting up and support of any institu¬ 
tions required, and methods by which the financial 
expenditure involved can best be met. In framing 
its recommendations the committee has to beai in 
mind that the principle of the ultimate creation of a 
Colonial Scientific and Research Service has been 
approved by the Colonial Office Conference, and that 
specific proposals for the foimation of an Agricultural 
Scientific and Research Service for the non-self- 
governing Dependencies, with which the veterinary 
service must necessarily maintain close liaison, are 
now being framed. The conunitteo consists of. Lord 
Lovat (Chairman), the Right Hon* W. Ormsby-Core, 
Sir Arnold Theiler, Prof. J. B Buxton, Prof. R T. 
Leiper, Dr. W. H. Andiws, Dr. J B. Orr, Mt*. W. C. 
Bottomley, and Major R. D. Furse, with the addition 
of an officer with exjierience in the Colonial Service. 
Major €r. S, M. Hutchinson. Colonial Office, is secretary 
to the committee. 

Ih Great Britain, wdiile there are evident the most 
divergent attitudes towards the problem of birth 
control, there is no orgamsed attempt to make dis¬ 
cussion or propaganda illegal It is not widely known 
that in other countries such attempts are being made, 

No. 3025, VoL. 120] 


and tliat m ceitam countries they havcb liooii succoss- 
ful. It may, therefore, bo of some iiikuvst- to givm a 
biiel resume of the ])osifiou siafinl m a (l(‘imled com- 
mumcatioii receiviMl fi’om J)r ]\lmKi Sl.opcis The 
Amerieaii Comstock Law was originally <l(‘S!giied f-o 
lU'event the sending by post of indeec'fit ■|)icI,oiml 
postcards and smuUr matter Dui'ing its piHigress 
into law^ obseeno matter was defiiUMl so as to ineludo 
any directions, drugs, or aiticles for the piiwamtaon of 
conception, and it is now a.n oft once punishable liy a 
5000 dollar fine, or live years imfirisonnHuit or both, to 
send birtli control mformalion by post. The kreaeh 
Law of 1020 IS nuu’o e()rnpiehensi\^(' It punishes by 
one to six moni.hs’ imprisonnuaif, and a tine ot ironi 
JOO to 5000 francs, a/n;v one who I'Xplains or offers to 
explain liirth control methods, or devotes hnnsdf to 
eontmeeptive jiropaganda, or propaganda! against 
ehildbii’th Simihir sfejis luivm lanai i.akim m otfuM* 
eoimtries The ])i‘(\Meidi posit ion, howovia*, is not easy 
to aseeitain, bc(‘a,ns(‘ (Ik^ measni’cvs ottmi assunu^ tlui 
form ot extending by admirnstrativi^ ordm* tlu', ddini- 
tion ot ohseene fiublieations, with tiu5 rivsult that in 
certain countries, Iklgmin and Canada, tor example, 
putilieations liavmg T'efeieru'o to eont-rac'i'pt-ion are 
siuzed })y ])ost office or enst-om hons(‘ olficials, or tiotln 
A Committee appoiut.ed hy ib(^ Minister of Justiico of 
the Irish Free State U'cimtly rejiort.cni m favour of an 
amendment of t-he fnd(H*(mt Advmrt.isimuaits Act so 
as to make illegal tlu' sal(^ of hteratairi^ eonecunmg 
eontra(*( option. 

Attention was dircH'tiMl m Nature of July 9 last 
to t-ho popuhniy wntfiMi h^aiflidw on astronomical 
matters issued by the Ast.ronomi(*a,l Soeidy of l>he 
Jbcdi(*. fi'wo furtlu'r hMitUd.s hdonging t»o trln^ serums 
have now (*ome to ha,nd, boa,ring the tit!l('s “ Fxplor- 
ing tlu^ D('>pths of SiiaeiW and “ Tlu^ PonsAViniMHdu^ 
Com(I<,” and otlua’s nvo in (‘ourse of pi^^panrtjon, In 
addition, t-ho Soirndy (th(^ Uiddnvss of wfiadi is 
Merchants Fxehaigy Building, San Francisco, (h,h- 
forrna) has, for tlio iast» l^wo or tln-iH^ years, arra,ng(Hl 
series of illustrat/od popular loeiuros m San Krandsco 
on various aspects of astronomical rc^siiarcdi a-nd dis¬ 
covery, delivered by astronomers of reputes, t-o whidi 
the public arc admitted free of diarge. Leaflists cou- 
tairnng syllabuses of the leidures ]iav<^ bcnui issued, 
at the backs of which are colloctod useful ast!r‘onomiea,l 
data and, in some mstancos, diagrams of tb(^ nigtit 
sky at various times during the yoav. During the 
present session, for example, a s(U'ies of four loelairos 
will bo given by Dr. Wm. F. Moyer, assistant prohvssor 
of astronomy in ilio University of (^aliforiiia, on the 
general subject, “ From Aioni to Ishind Umvorse,” 
the titles of the individual locturivs being '■* dJio 
Atomic World,” “ The Interior of a KStar,” island 
Universes,” and ‘‘The Night Hky of Wintei.” An 
annual visit to the Lick Obsorvatoiy w i^onducdAxl by 
the Society, in connexion with whidi jiamphlots are 
issued containing information relating to ttio most 
interesting objects visible at the time. VV(^ hope that 
a large measure of success will ati-caid ilawo f)raise- 
worthy efforts for the peimlansal-Hm of astronomical 
knowledge. It is perhaps not geiuu’a^lly uudmstood 
that membership of ttio ^Society, including tla^ receipt 
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of all publications and privileges, is open to alb nre- 
spective of nationality or astronomical qualifications. 

The Council of the Iron and Steel Institute has 
avarded the Carnegie Gold Medal for the year 1925 to 
Mr A. L Curtis, Westmoor Laboratory, Chatteris, 
m recognition of his research work on steel moulding 
sand, etc. 

The Thomas Hawksley leetme of the Institution 
of Mechanical Engineers, on ‘'Application of X-rays 
to the Study of the Crystalline Stiuctiire of Materials,” 
Will be delivered by Sir William Bragg, on Eriday, 
Nov. 4, at 6 o’clock p.m 

Sir William L^vrke, Director of the National 
Federation of lion and Steel Manufacturers, has been 
appointed by Order of Council dated Oct 5, 1927, to 
be a member of the Advisory Council to the Committee 
of the Privy Comicil for Scientific and Industrial 
Research. 

Mr. F. J. Blight, who since 1894 has been 
associated with the well-known firm of scientific 
and technical publishers, Messrs Charles Griffin and 
Co,, Ltd,, and has been head of that house since 
1899, IS retiring from that position. Many authors 
of scientific and technical works published by Messrs 
Griffin appreciate the valuable services rendered by 
Mr. Blight to the production of specialised works on 
important aspects of modem science and industry, 
and trust that theie aie still before linn further years 
of useful life and mfiuence even in his retirement. 


Applications arc invited for the following apiiomt- 
meiitb, on or before the dates mentioned —A lecturer 
in building trades and a lecturer in furniture trades 
111 the Technical College, East London, South Africa— 
The Seeietary, Office of the High Commissioner for 
the Union of South Afiica, Trafalgar Square, W.C.2 
(Oct 31). A research chemist for work on plasters 
and other materials used for impressions and models 
in dentistry—The Secretary, Department of Scientific 
and Industrial Research, 16 Old Queen Street, S.W 1 
(Nov. 7). All engineer for the Sanitary Department, 
Buildings and Roads Branch, Government of the 
Punjab—The Secretary to the High Commissioner 
for India, General Department, 42 Grosvenor Gardens, 

S W 1 (Nov. 10) A demonstrator in physiology 
at St. Bartholomew’s Medical College—^The Dean, 
Medical College, St. Bartholomew’s Hospital, E.C.l 
(Nov. 16) A chief lecturer m chemistry at the 
Woolwich PoljdeelimcThe Principal, Woolwich" 
Polytechnic, S E 18. A naval architect for the 
Marine department of the Government of Nigeria— 
The Crown Agents for the Colonies, 4 Millbank, S.W 1 
(quotmg M/6) A junior technical officer m an 
Admiralty experimental establisiiment, mainly for 
experiment and design ni connexion with wireless and 
other electrical apparatus — The Secretary of the 
Admiralty (C E. Branch), Whitehall, S.W.l A 
principal of the Massey Agricultiu'al College, New 
Zealand—The High Commissioner for New Zealand, 
415 Strand, W,C.2. 


Our Astronomical Column. 


Magnetic SStokm ’ and Sunspots —On Oct 12, 
at lO^^b a considerable magnetic disiurliance com¬ 
menced and lasted until 2^^ on the following morning. 
Idle chief characteristics as shown by the decimation 
magnetograph re^cords at Greenwich weie, first, the 
suciden commencement; and secondly, the occurrence 
bcd-ween and 2Pi of three distinct waves of magni¬ 
tude about 30b 25b and 40^ respectively The total 
1 tinge in declination thioughout the disturbance was 
about U. A lesser disturbance, of interest on account 
of its sbaip commencement, also took place betvreen 
Oct 9, 20P^ and Oct 10, 23^^ 

At the time of tlie phenomena there were three 
groups of sunspots within a short distance of the sun’s 
central meridian, as follows . 



Central Meiidian 
I’assaiie 

Latitude. 

Area on 
Oct. 9 


L 

Oct. 9-4 

19° N 

300 1 

Millionths of 

2. 

Oct 10 6 

12 S 

500 

sun’s hemi- 

S’. 

Oct. 11 6 

19 8 

2501 

s})here. 


Both (2) and (3) were returns of largo groups, 
(‘onspicuous in the previous rotation, to which atten¬ 
tion was directed in Nature of Sept. 24, p. 456. A 
largo area of bright facula? surrounded these two groups 
of which (2) showed marked changes after Oct 7, 
when now spots appeared. A connexion may reason¬ 
ably be attributed between this group of spots and the 
magnetic ' storm ’ of Oct. 12. 

Meteor Shower of Gtacobini’s Comet.—^M r. 
W, F. Dcnnirig wriies that ‘'two observers watched 
tiio sky from J3ristol on Oct 8, 9, and 10 from about 
6.30 P.M. to 9.30 P.M., though the moon was near the 
full and some fog jnovailod. The object was to 
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observe a few meteors from Giaoobim’s comet, the 
orbit of which lies near tlio earth’s path on Oct. 9-10. 
It may bo remembered that last year a definite 
shower w^as witnessed on Oct. 9 with a radiant agree¬ 
ing AVith that computed for the comet named. Owing 
to the unfavourable conditions, few meteors v^oro 
noticed this year, but on Oct. 8 about eight wore seen 
and ten on Oct, 9. A fin© flasiiing meteor was seen 
on Oct. 8 at 7.56 P M. in the south-west, but it could 
have had no association with Giacobim’s comot. On 
Oct. 9 seven meteors were recorded, which showed 
diffuse radiation from 260° + 53°, and there is little 
doubt that this shower represented a retuim of the 
display of 1926, as the date agrees and the position 
of radiation, m the head of Draco, nearly coincides. 
No doubt the display would have been more abundant 
and the individual objects more brilliant but for the 
fog and moonlight which made the circumstances 
extremely unfavourable.” 

Photometry of the Moon’s Surface. — Astr, 
Nach. No 5524 contains observations of the albedo 
of various regions of the moon, mad© by A* Markov 
at Pulkovo. The observations were photographic 
on Agfa plates. Photographs of stars and of a standard 
lamp were taken for comparison. Aristarchus is the 
region of highest albedo, the value being 0 37, Tycho 
and Proclus coming next. It will be noticed that the 
value IS far below that for snow, which some had 
suggested as possibly present on the brighter regions. 
The darkest regions are Schickard and Grimaldi with 
values 0 09 and 0-07. The mean albedo of the disc 
IS about 0-16, in good agreement with former 
determinations. 
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Research Items. 


Cate Expeoratiox at Lespugue, France.— 
Cultural and clironological relations of some import¬ 
ance liaise been established by excavations in the 
Grotte de Gouerns at Lespugue, which have been 
earned out bv M. le Comte de Saint Pener, and are 
described by him in UAnthropologies T. 37, ISTos. 3-4. 
The cave was first discovered by Miss D. Garrod. 
Mlien excavated it was found to contain three levels 
of occupation. Of these the latest was neolitluc, 
when the cave was not used as a dwellmg-place but 
solely for purposes of burial. Traces of fire have been 
discovered, which probably points to the prepara¬ 
tion of funeral feasts in the cave. No signs of the 
habitation-sites of the people using the cave for burial 
purposes have been found in the neighbourhood. Of 
the twu preceding occupation levels, the earliest was 
that of a palaeolithic people, who, it is suggested, made 
no prolonged stay. Probably they %vere hunters 
following the herds of reindeer of which the remains 
are abundant. They belonged to an early stage of 
the Magdalenian epoch wdien the harpoon was still 
unknown. They appear to have been related to the 
population of Perigord rather than that of the 
Pyrenees. After a period which allowed of a con¬ 
siderable deposit of stalagmite, they were followed by 
a people of low culture. The climate by then had 
become warmer and more moist. This people, as is 
indicated by their culture, belonged to the very 
beginmng of the transition period. There are many 
Magdaleman types of implement. The harpoons are 
not of the typical Magdaleman style, yet they have 
not yet attained the Azilian form wdth teeth on both 
edges. A comparison with Mas d’Azil establishes the 
position of tins culture as bet\7een the latest Magda¬ 
leman stratum at Mas d’Azil (Couche D of Piette) and 
the stratum F in winch the coloured pebbles and 
the full - fledged Azilian culture wore foui id Tiius 
Piette’s contention that the large flat iiarpoon with 
unilateral barbs belonged to quite the beginmng of 
the transition period is not only supported but also is 
given greater precision m date. 

Cbiminae Statistics. —Statistics relating to crimi¬ 
nal proceedings, police, coroners, prisons, and criminal 
lunatics for the year 1925, have recently been pub¬ 
lished (London: H.M. Stationery Office. 4s. net). 
Not only are the actual figures given for the period 
surveyed, but also comparative tables and graphs, so 
that the ‘ peak ’ periods and the variations at different 
periods can be studied. Allowance has of course to 
be made for the increase in population by about 
seven millions since 1899 : it is suggested that the 
safer figure for comparative puiposes is the proportion 
the indictable offences known to the police have borne 
to every 100,000 of the estimated population. The 
crime rate would seem to have fallen since 1857 ; 
for the period since 1899 the worst year is 1908. 
Here would appear to be reflected the effect of the 
Boer War. Six years after this war the increase m 
indictable offences was checked, and it is hoped that 
the similai* increase since the War of 1914-18 will 
also be arrested. While there has been a tendency 
for the number of homicides to decrease m number, 
crimes agamst property, i.e. burglary, etc., have 
increased during tha period 1899-1925. The volume 
mil be of very great service to all those interested 
in social conditions, as well as to those officially 
concerned with the problems involved. 

Quantitative Methods in Geograthy. —^In an 
attempt to test and compare the intelligence of 
communities, Prof. E. Huntmgton has utilised the 
census figures showing the number of persons of 
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various ages in the Aiueiieao 8taies. Arguing that 
these figures should show a st^uuly decrease irotn 
one iipwnrds and so bo ropresentod, wlioii pletfccHl, 
by a smooth curve, ho shows that tlie eanves arc 
extremely irregular in many ol the iStatcjs w4ioi’(' 
negroes are numerous. This he inaiiiiauis is duo to 
carelessness or ignorance The ago of the cluldreii 
IS forgotten or merely stated m a round figure in 
order to save trouble. Several ot tliese curves are 
produced m an article in the Scientific Iloiithlij for 
October entitled “ The Quantitative Pliases of Human 
Geogx’aphy.” Prof Huntington has also (‘-onqidod 
a map of the United (States showing uu'y^ of 
census returns as to ago based only on native w}ut<os 
of native parentage in order to elnmnaie, so far as 
possible, cpiestions of race This map show'^s the 
highest degree of accuracy in the nert.hcu’n States, 
with a steady falhng off towards tins south and 
especially the south-east, oxcofit for Pionda, wdioro 
recent migration from northern States has boon 
marked Jn Nevada the standard is low, profiably 
due to the decay of the mining industry and the 
drifting away of the more nitelligont classics. Tlu^ 
paper also contains other maps coin filled from census 
statistics. 

Limnology in Calieobnia. —The region in which 
Stanford University lies, the Santa Clara Valley, 
California, owing to its brief rainy season, is depen¬ 
dent throughout the summer on irrigation. Idio 
xmiversity supply is from a small artificial reservoir 
I mile long and i mile wide, the Soarsville Lake. 
Dr. Flora M. Scott has recently carried out a pre¬ 
liminary survey of this lake (“ Introduction to 
the Limnology of Soarsville Lako,”^ Stanford (Ini- 
veysity Pubhcalions, University Series, Biol Sen, 
vol. 5, No 1, 1927, pp. 1-83). According to Whipple’s 
classification, this is a ‘ tropicuil ’ lake, the surfa<*.e 
temperature never falling below 4*’ (t Idle gn^atiNst 
depth does not exceed 7 in., and circulation is f hert^- 
foro ensured, ''riio plankf/on conhuit js, hou'over, 
temperate in ciiaraed^er and shov\'s a seasonaJ rotation 
of sub-arctic to sub-irofacal forms m Hie (jourso of 
tho year. The Bacillaricie as a grouf) c.iilminato in 
the spring, the Ciilorophycose and Oyanojihycose 
give rise to tho summer maximum, wdiilo flagellates 
persist tliroughoui tho entire sc^ason. In the summer 
of 1924 the level of the lake bocaiuo so low tliai tho 
fish died off, and for hygienic reasons the lake had to 
be drained. Opportunity w’-as then taken of carrying 
out some culture experiments with tho dry surface 
mud from the lake bottom. If Hie solutions were 
kept acid (pH 5) no plankton organisms could be 
cultured from the mud samples, but under alkaline 
conditions tho plankton soon became abundant. 
When tho cultures wore maiiitainod ai. a. iiomperature 
of approximately 34” 0., the bluo-greon alga Oscil- 
latoria alone succeodod in thriving. 

Fbesh Water Biox^ogy jn Norway, -In 1905 the 
Academy of Science in Oslo I’ocoived, by will, an 
estate fromllemi Diroktor F. O. Guldberg oii (aindition 
that a biological resoarcli station was set up. The 
first aim was by means of farming to secure a fund ; 
and in 1925 sufficient had accumulated to liny a 
property on the Hurdals-Seo for which a boat-house, 
motor-boat, etc., were provided. In a recent report 
Prof. H. H. Gran and Miss Birgitho Bund give some 
preliminary results (“ iJber die Planktonpioduktion 
im Hurdals-8ee,” Vidcnsk Acad. Oslo /, Mat - 
Naturvid. Klasse^ 1927, No 1, pp 1-33). Tho 
Hurdals-8eo is a lake of average depth arnl of tho 
type with stagnation in the bottom water in summer 
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and winter, and vertical circulation to the bottom in 
spring (May) and autumn (November) The discon¬ 
tinuity layer lies in summer between 10 m. and 25 m. 
Lowering loaves of Ranunculus aquatihs peltatus in 
bottles to different depths, and noting the oxygen 
' exchange, showed that the point at which assimilation 
equalled respiration lay between 6 m and 8 m For 
diatoms and brown flagellates this depth was greater. 
Quantitative investigations of the centrifuge plankton 
showed that whereas the flagellate Dmohryon sertu- 
la7ia had a summer maximum in Jime, all other 
species increased slowly throughout summer, reaching 
a maximum in September. The chief forms were 
Tabellaria fenestrata, Cqclotella comta, Melosira distans, 
and StaurasUum yac%iliferum. As regards quantity of 
phytoplankton, the Hurdals-See does not differ 
essentially from most lakes in central Norway It is, 
according to Naumann’s designation, an ‘ oligotroph ’ 
lake. 

Amphioxus. —Dr. V Franz of Jena has given in 
“ Die Tierwelt der Nord- und Ostsee ” (Leipzig: 
Akademische A^erlagsgesellschatt, 1927, Lieferung 8, 
Teil XII b, Branchiostoma ”) an account of iVmphi- 
oxus which is a beautiful little monograph in itself 
Branclnostoma lanceolatumy as ilmphioxus is now 
called, IS the only European representative of the 
class Acrania, which altogether includes about a dozen 
species. This is, however, the only really well-known 
form which both on accoimt of its primitive vertebrate 
character and its comparative accessibility is beloved 
of all zoologists, and an enormous amount of literature 
has been amassed dealing with this single animal. 
From the collection Dr Franz has silted out the in- 
tei*estmg and important, and made a most useful 
summary, anatomical, emliryological, and physiolog¬ 
ical. Ho IS well ocjLiifiped for undertaking such a 
w^ork, as lu^ has himself made considerable contribu¬ 
tions iluring the last few years to the minute anatomy 
and behaviour of Amphioxus, including studios of the 
methods of movement, reactions to light and re¬ 
searches on tile sense organs and .sense colls. 

Thk Luno-woem and the Stoma oh-worm op the 
Cat.— Dr. T. W M. Cameron {Jour, of Helminthology, 
June 1927) has investigated the life history of the 
lung-worm and of the stomach-worm of the cat The 
former, /Elurostrongyhis ahstrusus^ lays its eggs in the 
alveoli and m the parenchymatous tissue of the lungs 
and there the larvaa hatch, pass up the trachea, are 
swallowed and pass out with the faeces. A descrip¬ 
tion IS given of the morphology and biology of the 
larva. Wlien infected faeces are eaten by mice the 
larvae migrate fiom the stomach of the mouse to the 
muscles and subcutaneous tissue where they encyst, 
and within tiiree weeks develop into the infective 
stage, which may remain viable in the muscles for 
at least a year. If an infected mouse is eaten by a 
eat the laivae escape from their cysts, reach the lungs, 
and within six weeks become mature adults. The 
stomach worm, Ollulanus incus pis, lives on the sur¬ 
face of the gastric mucosa and in the acini of the 
glands. The first-stage larva emerges from the egg 
in the uterus of the worm and moults there. The 
second-stage larva develops into the third-stage larva 
which is found outside the parent worm, but the exact 
period at which it left the parent was not determined. 
This larva leaves the stomach of the cat in the vomit 
(and possibly in other ways, though no other has been 
discovered) and is swallowed by a new host in which 
it develops into the fourth-stage larva and finally into 
the adult. The characters of these four larval stages 
are described and figured. Hitherto it has generally 
been accepted that Ollulanus tncuspis had a complex 
life history requiring an intermediate host—the mouse. 
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This view arose thiough the confusion of the larv® 
of Ollulanus and fiElurostrongylus Leiickart found 
larvae in the cat and the mouse which he believed to 
be those of Ollulanus, but they weie really larvae of 
*Eluros tr ongy lus. 

The Boring Unionid of Assam. —The distribution 
and habits of the remarkable boring uniomd, at first 
referred m 1836 to the genus Anodonta, but now 
Imown as Balwantia solemformis (Benson), have lately 
received the attention of Dr Simder Lai Hora {Jour. 
Proc Asiatic Soc Bengal, vol. 21) Owuig to its 
retiring habits it has Iieen greatly oveilooked, but 
Dr Lai Hora is confident that it will prove widely 
distributed in South Cachar and several othei places 
in the Surma valley. The animal lives in inclmed 
burrows excavated in hard blue clay or in ti lable 
sandstone, after the manner of marine boiing molluscs. 
The burrow is of uniform calibre throughout and its 
cross section corresponds with that of the shell, but 
IS a little larger, while its length is about two inches 
more The bivalve is anchored to the far end of the 
burrow by its foot, by the expansion and contraction 
of which it can move to and fro m the burrow, and 
thus by the aid of the coarse ridges on the shell enlarge 
its tenement at will There is no proof that the young 
animal starts a burrow de novo . it probably takes 
possession of some pre-existing hole or crack and 
enlarges it as required. The mollusc is considered a 
great delicacy by the Uriya coolies, who have an 
ingenious way, tiiat is fully described, of extracting 
it from its crypt 

Afforestation in Michigan —Those interested 
m the afforestation work proceeding m Britain should 
read the Special Bidletin (No. 163, June 1927) on 
“ Forest Planting in Michigan ’’ by Alfred K. 
Chittenden of the Michigan State College of Agricul¬ 
ture . Planting work experiments have apparently been 
undertaken during the past thirty years at this institu¬ 
tion. The present-day problem of the United States in 
connexion with timber supplies is well known and has 
been alluded to in Nature on several occasions during 
the past year. The position of the several individual 
States in the matter is therefore not without consider¬ 
able interest in Europe The author whites, “ One of 
Michigan’s greatest problems is that of replacing her 
forests. This is becoming increasingly important as 
the timber of the United States as a whole is being 
cut.” Nature, he says, if given a chance will restore 
the forests of her own accord, but this is a slow pro¬ 
cess ; nor will the composition of the second growth 
consist of the most valuable species. If these latter 
are required, plantmg must be resorted to. The author 
regards the matter from a different view-point to that 
usually accepted m Europe. “ Although trees,” he 
says, will grow on the poorest soils, they, like farm 
crops, will do better on richer soils. So, while the 
forests will probably ultimately be confined to the 
poorer classes of soils which will not be needed for 
agriculture, it is better to plant forests in the mean¬ 
while on the best lands available for the purpose.” 
This may be the correct solution at the present time 
in a coimtry where extensive areas of land are available, 
but would scarcely be applicable in England where the 
growth of food crops on all lands of suitable quality 
must be a first desideratum. The brochure is mainly 
confined to and intended for the planting of wood lots 
on farms. In several sections it deals with the ques¬ 
tions of raising trees from seed in the nursery, the 
season to plant, field planting with costs, soil require¬ 
ments, and the suitable species to make use of both 
from the point of view of soils and the uses to which 
the matoiial grown can be put. Brief descriptions 
of the species advocated are given. The Bulletin 
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coneludes witli a note on the afforestation of sand 
dunes and the method oi planting windbreaks and 
shelter-belts. 

Ke\t Eocene Molltltsca feom Texas —An interest¬ 
ing paper on some new species of jMollusca from the 
Claiborne and Wilcox gionps of the Eocene of Texas 
comes from the pen of Julia Gardner {Jour Washiyig- 
ton Acad. Sci , vol. 17). Twenty-one new species and 
subspecies are described and figured on four excellent 
plates The only fieshwater form recorded belongs 
to the genus Planorbis, which has not been previously 
reported fioin the Eocene of Texas, and is represented 
by P. andersoni, n. sp It is fairly common at the 
single locality where it was iouiid 

New Silurian Peleoyrod (Pvcnodesma) from 
Auastta—M r. Edvm Kirk places on lecord a new 
peleeypod genus, Pycnodesma, from the Up[iei 
Silimaii of Alaska (Proc. U.iS Nat Mus , vol 71, 
art. 20) It lb a laige massive shell, sometimes attam- 
mg a size of 12 inches across and upwards of 2 inches 
in thickness at the lonbonal region. The author refers 
it to the MegalodontidsB and compaies it with Megalo- 
don and Megalomus, from both of which it differs in 
its hinge characters. His figure of the hinge show^s 
its peculiar features, which are such as to raise the 
question whether, possibly, this new genus may not 
be an ancestral form of his earlier described Devonian 
Tanaodon (Nature, voL 120, July 2, 1927, p. 25), 
although the author himself does not make the 
comparison. 

Discharge Phenomena. —Important quantitative 
contributions to the theory of glow discharges have 
been made by Prof. K. T. Compton and Mr. Morse 
in the September number of the Physical Beview, and 
by Dr. 0. Taylor in an Utrecht thesis presented on 
Sept. 28. The former have deduced a relation be¬ 
tween the cathode constants of a discharge which 
is just seif-maintained, and Prof. Townsend’s ‘ ioniza¬ 
tion constants’ for the gas. The new feature in 
their work is the us© of the principle that the fields 
within the tube must be distributed so that there 
shall be a minimum dissipation of energy ; Poisson’s 
space-charge equation does not occur in the mam 
analysis. Their predictions are verified as well as 
can be expected from the present moagi^c experi¬ 
mental data. Dr, Taylor has been moie concerned 
with the initiation of the discharge, where he has been 
able to correlate the sparkmg potentials with the 
normal current-voltage curves, and those obtained 
when the supply of energy is restricted externally. 

Stereographic Survey. —In the Geographical 
Journal for September, Major K. Mason describes, 
with maps, the results of his experiments in the 
Shaksgam wdth the Wild photo-theodoiite. The 
instrument proved most satisfactory and the criti¬ 
cisms that are offered refer only to minor pomts of 
design and very superficial "matters. The tests 
included an area already within the planetable 
survey of India, an area at the edge of the survey, 
to ascertain the value of the instrument for long 
distance reeomiaissance survey, and an area without 
any control points identified'for certam to find the 
limitations of the method for the revision of old maps 
The plotting of the photographs was done on the 
Wild Autograph, which is designed to plot and 
contour four pairs of plates taken wnth the photo¬ 
theodolite. Mr, A, H. Hanks describes this machme 
and explains its principles in the same issue The 
method has proved so successful that the Swiss 
Federal Topographical Survey has decided to use it 
in the re-survey of the whole of Switzerland. 

, No. 3025, ¥ol. 120] 


[OcTOBEE 22 , 1927 


MKAbURiJSfCi QtJABTZ EiBRKM.—111 tho October iwatio 
ot the Journal of HaenUjic Inahumcnts, Mossjv 

G. A. Tomlinson and H. ilarrol, ot tho National 
Physical Laboratoiy, describe tho two methods they 
have used foi measuring the diaineiers ot fine (|uartz 
fibres. If the fibre is placed in a paiallol beam ol 
w^'hite light and tho deviations of tho coloured bands 
seen on each side of the fibre are measured, then, on 
the theory that the fibio acts as a slit, its diamotcu’ 
can be calculated. Owing to leflection and refraction 
at the iibre, the results are not very accurate, but 
the method provides a simple means ol testing the 
umtormity of the fibre by observing tho bands as 
the fibre is moved along parallel to itsolf. Tiio more 
trustworthy method is to clamp the ends of tho fihrt^ 
so that it is horizonial, and to liang a weight ol 
about a milligiam to its centre and measure the sag 
Tho elasticity of quartz is taken as 5 IcSx 10^^ dync's 
per sq cm The arrangement is that adopted to 
determine the breaking stress in wires by s’Gravosande, 

Physices Elomenta Mathcmatiea ” (J742) 

A Mechanical M^vxwell Demon. —Bmall particles 
are notoriously more difficult to ox ammo when they 
are neutral than when they arc charged, and although 
the distribution of velocities amongst groups of 
electrons and ions has been analysed frequently, it 
has lutherto been impracticable to do this satis¬ 
factorily for ordinary gas-molecules. A considerable 
advance in this direction is described by J. L. Costa, 

H. D. Smyth, and K. T. Compton in a recent paper in 
the Physical Bevieio (vol. 30, p. 349). A shaft carry¬ 
ing two slotted wheels was rotated at high speed 
within a stout metal container, the space between the 
wheels being evacuated by a powerful diffusion pump, 
(jlas was fed into a lateral chamber, and those molecules 
tho velocity of which had tho appropriate relation to 
the speed of rotation and to tho geometry of tlie 
apparatus, passed through gaps m both wheels and 
fell on tho vane of a dolicato radiom(h.er. When tho 
deflexion of tiio lattm* was plotU'd as a function of the 
rate of ievolution, curves were obtaininl whiidi agrcHui 
with those predicded on tlu^ assumption that tho 
molecules had a Maxwellian distribution of v(4o<!ities. 
The experiments wiu’O, howevi'r, difficuh<- in pa.rti- 
cular, tho radiometer Jiad to fx’i used aJmosi at tho 
limit of its sensitivity-—and it is unfortunatdy not 
yet possible to obtain tlK3 ‘ vdocity spoiitnim ’ which 
was tho original aim of tiio mvostigatxom 

The Ignition oe Gases by Hot Wires. —recent 
publication (Paper No. 3G) of tho Bafety in Minos 
Hesearch Board (London: H.M. Btationery Office, 
1927. Is, net) contains an account of a rosearcli 
carried out to discover whether tho glowing filament 
of a two-volt miner’s electric lamp-bulb might cause 
the Ignition of mixtures of firodamp and air and thus 
constitute a source of danger in a coal-mine. TIm^ 
tungsten filaments of bulbs of rocont manufacture 
burn at a high temperature (about 1500" C.) and, if 
breaking the glass did not fracture tho filament, wore 
found capable of igniting mixtures containing not 
more than about 12 per cent, of methane. With 
platmum wire of a given diameter, igmtion can only 
occur within a narrow rang© of current, below whicii 
flameless surface combustion takes place. Above this 
limit, the wire fuses without igniting the mixture, 
providmg it is less than OT mm. m diameter. Heated 
tungsten wire, however, oxidises rapidly in the 
presence of oxygen, the temperature increasing until 
the metal burns with a bright hamo of short duiation 
but high temperature. This flame causes tho ignition of 
firedamp. It is therefore rocommendod that the lamps 
should incorporate an automatic circuit-breaker 
operated by breaking the outer protecting glass. 
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The University of Bristol. 

New Physics Labor vtohy 


Uinvorsity of Bristol not only owes its 
foundation to a member of the family of Wills, 
but also has since received a senes of princely gifts 
from his two sons, Sir George and the late Mr. Henry 
Herbert Wills Of these none is more striking than 
the Henry Herbert Mhlls Physics Laboratory, formally 
opened on Oct 21 by Sir Ernest Hutherford before a 
distinguished company of physicists and of supporters 
of the University in Bristol and the suiToundmg 
counties. The laboratory through which Bristol may 
be expected to become increasingly important as a 
cientre of physical research and teaching has arisen as 
the result of a gift ot £200,000 presented m the yeais 


of futme extension ; pending this, an external non 
staircase is provided at its end It contains lour 
floors, together with one large and one small collar 
completely underground In general the lOoms are 
arranged in units or multiples ot mnts, in width 17 feet 
between centres. On the north side of the corridors 
most of the rooms are 26 feet deep, and on the south 
side 16|- feet deef). The ferro-concrete floors have 
intermediate support on a single row of concrete 
pillars axially central m the building. The liiiildmg 
IS designed more or less as a shell, ami internal 
divisions may be removed or rearranged as required. 

The geneial scheme of this portion ot the building 



EiG. 1 —Henry Herbert Wills Phjsics Laboratory, University of Biistol. 


1019-20. Mr. Wills desired that this gift should 
bo used mainly in the erection of the biuldmg and 
that tho interest accruing in the meantime should 
])rovide for its soientiflc equipment and go towards 
the establishment of an endowment fund for its 
maintenance. 

The building as designed is the first instalment of 
an extensive scheme of University buildings intended 
by the donor to crown the top of a hill overlooking 
the city, and to be a distinctive feature in distant 
views of the city. Until tho whole scheme has been 
developed, either as Mr. Wills intended or on some¬ 
what similar lines, the meaning of tho design of this 
first unit, with its tower and reversed L shaped 
plan, cannot be fully grasped. 

The long arm of the L is arranged with the view 
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IS subject to alteration in later years as the work of 
the laboratory develops. At present it is as follows : 

Ground Floor ... Research Rooms, Power Rooms, and 
Workshop. 

First Floor ... Research Rooms and Senior Teach¬ 
ing Laboratories. 

Second Floor ... Senior Optics and Tunior Teaching 
Laboratories. 

Third Floor ... Library, a suite of Class Rooms, 

Seminars, and Private Rooms. 

On each floor one or more rooms are allotted for future 
extension and fittings are not yet provided; the 
necessary supplies are, however, brought to the rooms 
ready for distribution later as required. In particular, 
on the third floor advantage is being taken of space 
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set aside in this way to maintain a close liaison with 
the Department ot Mathematics, which, it is antici¬ 
pated, will occupy the greater pait of this floor for 
some years to the mutual bene tit ot both subjects. 
On tins floor a room. 53 J teet, with a galleiy, is 

allotted to the libraiy, and will provide accommoda¬ 
tion lor many years tor the gi owing needs of the two 
depaitmeiits in this direction 

All important bequest by Mr John Exley to the 
University College of Bristol in 1900 has provided the 
library with valuable sets of back numbers of leading 
scientific periodicals. The supply of these has smce 
been maintained by annual grants wdiich will be 
supplemented, owing to Couiicil’s decision to allocate 
to the Physics Libiary the income from a capital sum 
of about *^£1800 bequeathed to the University by 
Miss Maria Mercer. 

The short arm of the L ” contains two stoieys, 
and includes two theatres, apparatus rooms, and cloak 
rooms The larger theatre, on the first flooi, contains 
seating ior 300 as a minimum, but bench seats provide 
for a considerably larger aiuhence on special occasions. 
Its blinds are eleetiicaliy controlled. The smaller 
theatre is beneath it, and is provided with a minimum 
seating of 130 The acoustic properties of both 
theatres have received particular consideration. 

Under the roof of each arm of the building there is a 
large loft suitable for extensive storage or, if need be, 
for any special experiment requiring an uninterrupted 
lengtli of space. 

The jimction of the two arms of the building is 
siumoimted by a tower 64 feet square In this there 
is a fourth floor eontammg two large rooms available 
for research. It is flanked by four turrets, one of 
which contains a vertical shaft, 4 feet by 3 feet, which 
goes to the bottom of the building, 90 feet below 

In the general ec(uipmeiit of the rooms special 
regard has been paid to the wishes of the donor tiiat 
the fuimture anil fittings should bo of such a high 
quality as wouk! relieve the University from expenses 
of repairs for many years to come. The changing 
needs of any scientific laboratory in these days of 
rapid advance have, however, been constantly ko^it 
m mmd, and nothing has been done to diminish the 
flexibility of the eqmpment essential to meet new | 
conditions as required. In the provision of gas, water, i 
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and electricity in the various I’ooms the rival ciaiius 
of the overhead system and the iloordiu*! system have 
been carefully cousuieied Li- w«is i<'lt tliat- in tfu^ 
mam teaching laboratories, tlu^ presoneo of a 

few fixed tables distributed ovei ibo floor has no 
iiiconvenienco, the floorduct system has iowor dis¬ 
advantages, and tor tfiis reason it lias f>eon adopi.iMl. 
In the reseai’ch rooms, many of which are rolativcdy 
small, the supplies ot gas, water, and alternating 
current are conveyed through the looms m iborducf.s, 
and those of direct current ot various voltages by bai*e 
wares overhead At the same time, a horizontal du(*t 
wath creeping way is provided in the roof of the main 
coi-zidors This not only serves the purpose of a 
vitiated air duct in the ventilation system, but also 
gives moans tor rapiilly laying any t-omporary cable or 
piping as re(jHired to any I'oom 

For the supply of comprossod air and of vacuum, 
the unit system has been preferred to tliat of general 
distribution. Any worker who ro(|U!ros oither of 
them has it thus under his own control. 

The University Council tias t)oen fully alive bo ilie 
necessity for funds for apparatus and for additional 
jiersonnel. It has, however, ainuHl af» avoiding trhe 
mistake of installing special oijuifimont of a costly 
character before men are available to use it, and 
equally that of creating a numbor of now jiosts before 
funds are available for tb© provision of the appara,tus 
necessary for their investigations. In apjiaratus, 
therefoi'e, immediate provision has been made for tlie 
researches of the existing staff, and for tlio present 
requirements in teaching, while a small rosiervo 
fund has been set aside to fonn a nuelous for fuiuri’i 
needs 

[n the jirovismnof personnel the Council has found 
its way to meet some of the new ro(|[uir©rnontH by the 
creation of certain new })ostfi. fidiiis, as has IxH^n 
already aunouiKicd in iiiose columns, Dr J. F. 
Lonnard-Jonos has been apfiomted to a professorship 
in theoretical physi<\s and Dr. L. C. Jackson and 
Dr. H. W. B, ykimier to Henry Herbert Wills’ resinindi 
fellowships. 

Jf, however, the laboratory is to be fait to the full 
uses that its donor d(\sired, finther additions (lO tlm 
personnel and equifimonb will b(^ necivssary, and it is 
hoped that botli will soon bo fortlicommg. 


The Velocity of Lig’ht. 

By M. E. J. Gheury de Bray. 


■^rOST tables of determmations of the velocity of 
light eontam misstatements which seriously 
detract from their utility. Moreover, there seems to 
be no table available giving a fairly complete sum- 
marj' of the work which has been done to ascertain 
the exact value of this most important constant. 

The following table has been compiled, from the 
original commimications contributed by the investi¬ 
gators themselves, for the purpose of meeting this 
want. It contains every value which has been 
deemed by the author of the observations to be 
worthy of being stated as the result of a completed 
series of experiments, in the course of the work which 
ultimately led to a final value adopted as representmg 
best the result of tliis work. 

The history of the quest for the value of the velocity 
of light is conveniently divided into three periods, 
and the table has been accordingly divided mto three 
sections, in a manner which the headings render self- 
explanatory. 

The letters TW refer to the toothed wheel (or 
* eclip^") method and RM to the revolving mirror 
method. These two methods which, although both 
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of French origin, have become characteristic of 
European and American practice respectively, aro 
classical and need no fiirfchor explanation hero. 
References to the original papers, etc., am given after 
the table, with brief remarks whore necessary. In 
most cases the data have boon loft in the f(>mi in 
which they were given by the investigator or by fche 
author of the paper, etc., himself (except that all tin) 
values of the velocity have been expressed lu the Hanie 
unit: kilometres per second), even when a modilkui- 
tion suggested itself, such as when llio velocity in air 
only was given, or when the velocity was stated with 
^ degree of accuracy which is evidently unwarranted 
owing to the residual uncertainty attaching to the 
determination. 

Not infrequently it has been impossible to ascertain 
the average date of a series of experiments, and in 
such cases, after careful consideration of the avail¬ 
able evidence, a date has been adopted which appears 
to represent fairly the most probable position of the 
observations on the chronological scale. The values 
being tabulated in chronological order, it follows that 
mean values (to which a mean date has boon assignofi) 



OcTOBEE. 22 , 1927J 


NATURE 


603 


are placed in the table before some of the determina¬ 
tions concurring in its foimation. The determination 
of a velocity being dependent on the value of the 
unit of time, and the latter being determined by the 
\ time of rotation of the earth, which is suspected of 
variation, it is thought that the exact date may 
' become useful in the view of further advance m know¬ 
ledge, and it IS desired that the table be no more found 
wanting in this respect than in others. 

It IS seen from the table that there are seven, and 
only seven, determinations which may be considered 
as trustworthy. 

(In the discussion below, the abbreviated references 
are to publications listed at the end of this article ) 


not stated. Harkness also gives as Foucault's value 
298,574 ± 204, stating that this is the final result ob- 
tamed from 80 observations made on Sept 10, 18 and 
21, 1862. This information is derived from the 
Recueil des Travaux Scientifiques de Leon Foucault,” 
Pans, 1878, which gives (pp. 224 and 225) the dates 
and numerical results of Foucault's observations on 
the velocity of light, made between May 22 and 
Sept. 21. The value still given in this Recueii,” 
how^ever, is the same as that given in the Goniptes 
rendus, namely, “ 298,000 kilometres par seconde de 
temps,” and it is not apparent how the value given 
by Harkness is obtained from the data given in the 
* Recueil.” 
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1 
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First Period Pioneer Experiments 



1 

1849 5 1 

"Fizeaii I 

TW 1 

8,633 m. 1 

Suresnes—Monimaitre 1 

315,300 ( 

Air j 


2 

1862 8 1 

Foucau, 1 

IIM 1 

20 m 1 

Pans Observatory j 

298,000 -t 500 1 

1 






Second Period Chiefly with Short Bases 



3 

1872 0 

Cornu (a) 

TW 

10,310 m 

Ecole Polytechnique — i 

298,500 i 300 

Air 

Prelimiiiarj value 




Mont Val(5nen i 



(rejected as doubt¬ 
ful) 



4 

1874 8 

(b) 


22,910 m 

Pans Observatory— 

300,400 -1- 300 

Vac 





Montlhery 



5 


Cornu-Helmert 


5> 


299,990 -fc 200 

,, 

Cornu’s results dis- 








cussed b\ Helmeit 

6 

1878 0 

Michelson (a) 

RM 

1986 23 ft 

TJ S yaval Academy 

300,140 4 300 

,, 

Pr{‘liminary value 






(diseaided) 

7 

1879 5 



2350 9 m 


299,910 ^50 

ill 

Corrected %aliie 

8 

1880 9 

yewcomb (a) 


Fort Meyei—TJ S ya\al 

299,627 

Doubt till 




/ 18,212 2 ft 
and 

1 16,835 0 ft i 

Observatory 




9 

1881 0 

Young and Forbes 

TW 

Wemyss Bay—Hills behind 
InncIIan 

j 301,382 

Vac 1 
{ 

Admittedly unie- 
hdble 

10 

1881 7 

yewcomb (6) 

RM 

3721 2 m 

Fort Meyer — Washington 

290,09 i 

Air 

Doubttul 

/ 




Monument 




IL 

1881 8 

„ (0 

3J 

— 

— 

290,810 

Vac 

Mean of (a), (6), and 








id). 

12 

1882 7 

id) 

t) 

3721*2 m. 

Fort Meyer — Washington 

299,860 4 30 

a 

Final declared value 





Monument 



13 

1882 8 

Michelson (c) 


2049 532 ft 

Cave vSchooI of Applied 

299,853 ‘ 60 







Science, Cleveland 


1 





Third Period. With very Long Bises 



14 1 

1900 4 

Perrotm (a) 

TW 

11,862 2 m 

Nice Observatory — La 

299,000 4- 80 

Ww 

Pielnmnaiy diseiis- 




Uaude 


1 Sion (superseded) 

15 

1900 4 


>> 



300,032 4 215 

1 j» 

j Final di’^euHsion (dis¬ 






299,880 4 50 

j 

carded) 

16 

1901 4 

» (0 


— 


1 n 

Mean of (a) and (d) 






1 

1 

(superseded) 

17 

1902 1 

» id) 


45,950*7 m 

Nice Observatory — Mont 

209,860 4=80 


Preliminary discus¬ 





Vmaigre 



sion (superseded) 

IS 

1902 4 

» Cd 




299,9014-84 

,, 

PerrotiiTs liiial dc- 







claied value 

19 

192 i'6 

Michelson (d) 

RM 

35,385 53 m 

Mt Wilson Observatory— 

299,802 4 30 


Preliminaiy (cor¬ 




Mt St Antonio 


rected) value 

20 

1926 0 

„ (d 



„ 

299,796 4 4 

>> 


21 

In progress 

» if) 


About 131 km. 

) Mt Wilson Observatoiy— 

Not yet iHibhshed 

5» 



1 _ 


j Mt San Jacinto 





(1) [i, vol. 29, 1849, p. 90] and (2) [i, vol. 55, 1862, 
p. 501] are admittedly but rough approximations, the 
experiments being intended to ascertain the possibih- 
ties of the method. The unreliability of the second 
determination may be estimated from the fact that 
the deflexion from which it was deduced was only 
0-7 millimetres (ii, p. 233). The hrst result is un¬ 
doubtedly far too high, and the second is much too 
low. There appears to be little to choose between the 
two, although the second method is more likely to be 
the less inaccurate, being simpler in technique and 
of easier application. One seems justified in taking 
their mean. 

W. Harkness (Washington Observations for 1885, 
Appendix III, p. 29, under the heading “ Velocity of 
Light vacuOf' g^’ves as being Fizeau's value 
‘‘70,948 liens (s%c) of 25 to a degree = 315,324 kilo¬ 
metres.’' The former value is not the value in vacuo^ 
and how the equivalent m kilometi^es was obtained is 


(3) [ill, p. A 298, footnote] w^as rejected by Cornu 
as being affected by serious systematic errors 

(4) [ill and i, vol. 79, 1874, p. 1361]. In the 
A^inales (p. A 293) the velocity is given as 300,350 
m air, the additive correction to vacuum being 82 ; 
the final velocity is 300,400. In the Oomptes rmdus 
(p. 1363) the velocity in air is given as 300,330, anil 
the final velocity in vacuum, obtained by multiplying 
by 1*0003, IS 300,400. Cornu, therefore, evidently 
concerns himself with four significant figures only. 
Newcomb [vi5, p. 202] gives wrong years for these 
determinations, and the errors are copied (xi) by 
Michelson and Preston (“The Theory of Light,” 1901 
ed., p. 511). 

(5) [iv, vol. 87, 1876, col. 123]. Cornu pro¬ 
tests strongly against the treatment his results 
have sufiered in Helmert’s hands [ii, p, 227, foot¬ 
note]. The probable error is estimated by Todd 
[V, p. 61]. 
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(6) and (7) [via] The fii'&t value was discarded by 
Its author owing to its large probable error (loc at,, 
pp. 115-110) compared with the greater accuracy of 
the subsequent determination. The latter was given 
as 299,944 — 51, and roimdod to 299,940 nr 50 (toe, at , 
p 141). A correction was aiinoimced later on [vie, 
p 244], reducing it to 299,9i0t-50. Newcomb, when 
mentioning this correction, misquotes the original 
value, giving it as 299,942 [vi6, p 119, footnote]. 
Todd [v, p."^6i] refers to this value as given in the 
‘ corrected slip,' but gives 299.930 , no confirmation 
could be found 

(8) and (9j [vid] are declaied by Newcomb to be 
doubtful owing to the presence of systematic errors. 
‘‘ The preceding investigations and discussions seem 
to show that our results should depend entirely on 
the measures of 1882 ” (loc, at , p, 201). He docs not 
trouble to reduce them to vacuum, and he does not 
mention their probable errors It is onlv wdh 
evident reluctance, and to avoid criticism (loc. cit, 
p. 201-2), that he includes them in a mean value (11), 
with (12) which IS clearly the value which he favours 
as most reliable (loc. cit 202) 

(9) [vii, p 231]. Two distant reflectors, in Ime 
with the sorn'ce of light at the observing station, 
were used so as to have two images. Other experi¬ 
mental features, however, were detrimental to the 
obtaiiiment of good results, and this determination 
was severely criticised by Newcomb [vi 6, p. 119] and 
by Cornu [li, p. 229], The result is given by the 
authors with an unwarranted accuracy (loc. cit., p. 269), 
but they give no probable error. 

(13) [vi c]. The agreement between tins value and 
Newcomb’s last determination (d), obtained practically 
simultaneomly, is worthy of remark ; it seems to show 
that the accuracy was greater than the probable errors 
seem to indicate. 

(14) [i, voL 131, 1900, p. 731], and (17) [i, voL 135, 
1902, p. 881] were evidently announced as soon as a 
prehminary reduction had been carried out. Their 
average (16) is given in the second communication (}>. 
883), and is generally quoted as Perrotin’s final value, 
although these results were considerably modified m 
the course of the final discussion (iiide infra, (15) 
and (18)). 

(15) and (18) [viii]. Incredible as it may seem, this 
final discussion of the experiments first reported in 
the Gomptes rendus (vide supra, (14) and (17)), makes 
no mention whatever of the results mentioned in these 
first communications. It is necessary to compare the 
observations themselves in order to ascertain that (a) 
and (h) are deduced from the same first series of 
observations, while (d) and (e) are deduced from the 
second senes. The confusion is increased by the 
fact that (e) is so nearly identical with (a) that the 
latter seems to be the former rounded off, while they 
are actually obtained from two difierent series of 
observations over different bases. Prof. Michelson 
did not avoid this pitfall, and quoted Perrotin’s final 
result as having been obtained over the shorter base 
instead of the longer one [x and xiii]. 

(19) [ix a, p. 256] was &st given as 299,820, but a 
correction given later on [ix b, p. 2] reduced it to 
299,802- It IS given separately here, although, 
ultimately, it was ‘ lumped up’ with others to obtain 
a mean, because it was evidently deemed by its 
author to be of sufficient accuracy to be published at 
once, which was not the case with any other pre¬ 
liminary results obtamed before. 

(20) [ix 6, P- 1] IS the most accurate value yet 
published. It is the average of several series of 
observations made with multi-facet mirrors, all of 
which are m agreement within i 1 km./sec. 

(21) [ix b, p, 12] IS announced as being in progress ; 
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the base is the longest ever usotl, Perroiin lutiiorto 
holding the record. It is exported to bo luiciii’ato to 

witlim 1 km /soc 

The following values have also boon niontioiiod by 
certain authorities, no eonlinnation having boiai 

obtainable 

(22) [x and xiii] In tiio “table of results of tlio 
' more important invostigations to date,” Pro! Michel¬ 
son gives for his own results (presumably from the 
obseivatioiis made in 1878-3 882) the value 299,895. 
It is not known how it is dcrivocL It is not the 
aveiage of (a), (b), and (c) 

(23) Abraham and bacenloto (“Jlociieil de (Joij- 
stantes Physiques,” Table 166) give 299,890 as having 
been obtained by Michelson in 1902. No determina¬ 
tion appears to have been made by Michelson at 
about that time, but, in that year 1902 ho [iiibhshod 
a paper [xi, p 6, and xn, p 334] in which fio adoptisd 
this particular value as the most probable (‘siiinm,te 
to date, being an average of the rosuhus obtamed by 
Cornu (“discussed by Listing,” infra), Newimmb, 
and himself. Is this the origin of the valuo given in 
the “ Rocueii ” ’ 

(24) . A value 299,990, aiiogod to have boon 
obtained by Listing from a rediscussion of Cornu’s 
observations is mentioned by Newcomb [vi b, p. 
202], by Michelson, quoting Newcomb [xi and xn, 
p. 333], and by Preston (loc. cit., p. 531) also quoting 
Newcomb. No trace of such a discussion by Listing 
could be found, but Helinert [iv, vol 87, 1876, ]>. 123] 
obtains precisely this value 299,990 by roihscussuig 
Cornu’s I’esults. This value, obtained by HoluKirt, is 
quoted correctly by Michelson [vi a, p. 144], by Todd 
[v, p. 61] and by Cornu [ii, p. 227] ; it only mascjuor- 
ades as Listing’s in Nowcomli’s lioport and lalcc 
works quoting or copy mg Newcomb, Occasionally, how¬ 
ever, Michelson refers to this value as Listing’s vrvn 
when referring to another work in which it is atfrihulvd 
to Helmet t [xii, p, 334, 1. 331 ! As shown ahov<a 
Newcomb made several errors of transcription, or 
2 nisc(uote(l fioin memory, and th(\so vviu'c c<)pi(H! 
indiscriminately l>y Michelson and rj*(\ston. 1’h<q 
evidence is fairly strong m favour ol Nmvc'omh 
attributing wrongly the va,lue to Listing (who hail 
just published a paper [iv, vol 93, I878, p. 369] on 
the solar parallax (“Einigo Bemorkungen da^ 
Parailaxo dor Sonne botrelTcnd ”), and tfiat Listing’s 
discussion of Cornu’s results is non-oxistent. Lahu- 
[x and xiii], Michelson gives Cornu’s result as 299,959. 
This is neither Cornu’s, nor Holmort’s, nor “ Listing’s,” 
as hitherto quoted by him and others afi-or Newcomb; 
what it is^ could not bo ascortain( 3 d. ft would be 
highly desirable that the confusion already existing 
should be prevented from spreading by the e\(u*tion 
of a little care in givmg the origin of any information 
which cannot bo traced directly to its authentic 
soui'ce. 

The following abbreviations have been used for references whidi 
occur more than once : 

1 Compteh rmdus des sHtnees de VAcadhnic den Sekneett, Pahs, 

1900 ph'sentf's an Oongrfis Iniomatlonal dis idiyHitfuc,” 

in. Annales de VOhservatoire de Pans, vol. 13, 187(1, 

iv. Astmncmxsche Nachruditen 

V. Amerwan Journal of Science, 3d Scries, vol 19, 1880 

yi a. Astronomieat Papers for the. Amenean Mphenieris and Nautical 
Almanac, vol 1, Part 3 

yi b. Astmiomual Papers for the American Nphemens and NauUcal 

Almanac, vol 2, Part 3 

VIC. Astronoimml Papers for the American JEphemens and NautwaZ 
Almanac, vol 2, Part 4 

vu Philosophical Transactions, 1882, vol. 173, Part 1. 

vm Annales de I'Observatoire de Nwe, vol 11, 1908. 

IX a. Astrophysieal Journal, vol. 60,1024. 

IX b. Astrophysieal Journal, vol. 65, 1927 

X. Jmmal of the FranUm Institute, November 1924, p 627. 

XI. Pecennml Publications of the Unimrsity of ahwago, vol. 9, 1902. 

xn. Philosophical Magazine, 6tli Hones, vol, 3, i002 

xih. Natcke, JDce 6, 1924, p. 83l 
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The Tenth International Congress of Zoology. 


FF, as many contend, the chief value of these inter- 
national gatherings is that they bring into per¬ 
sonal touch the scattered workers in a single field or 
the larger number of workers m clivers© but allied 
fields, then the tenth Congress of Zoologists, held 
in Budapest on Sept. 3—10 must be pronounced a 
distinct success. In spite of the clash vith the Congress 
of Geneticists at Berlin, the British Association, 
and the meeting of Swiss Naturalists, there were 
registered no fewer than 862 members, though not all 
actually attended ; those who did came from every 
civihsed coimtry north of the equator, and included 
delegates from 183 universities, academies, museums, 
and learned societies. The Governments of 24 of 
those countries were represented by 48 official dele¬ 
gates, those of Great Britain and China being appar¬ 
ently alone in declining the invitation. So far as the 
British Empire was concerned, the situation was 
saved by the appointment of Lieut.-Col. R. B. Seymour 
Sewell, I M.S., to represent the Government of India. 
Considering that the Congress was opened in the 
presence of the Mmister of Education, Count Kuno 
Klebelsberg, and the Ministers or other official re¬ 
presentatives of the leadmg Powers, and considering 
that on subsequent occasions selected delegates were 
received and entertained by the Regent and by Count 
Klebelsberg, it did seem to the British zoologists 
present that they might have been placed by their 
Government on a level with their distingmshed col¬ 
leagues from Turkey and Czechoslovakia. 

Tins attitude of the British Go^’ernment made it 
seem a shad© ironical that the President, Prof. Geza 
Horvath, should have chosen the Enghsh language 
for just that section oi his opening address which set 
forth the amis and results of applied zoology, the fight 
against the insect and mammalian enemies of our 
foiestry and agiTculture, and the relations of zoology 
to medicine. Spealnng m French, the president 
sketched the work of the Permanent Committee since 
the Monaco Congress in 1913, and deplored the death 
of two of its members, Edmond Perrier and Raphael 
Blanchard. In German he alluded to the results of 
experimental genetics and cytology and the help that 
modern zoology received from chemistry and physics. 
Finally, in Italian, he dwelt on the difficulty that 
specialisation placed in the way of a harmonious 
s;^mthesis, and emphasised the service rendered by 
such a congress in knitting up the several lines of 
research. 

This speciahsation, coupled wuth the great diversity 
of the 260 communications presented at the general 
meetmgs and to the mne sections, makes it difficult 
to give a general survey of the scientific proceedmgs. 
One may set aside the laborious week spent by the 
Commission on Nomenclature and the animated but 
lutil© discussion in the section on that subject, for 
the mam decisions will shortly be communicated to 
Nature:. One may also, for the immediate purpose, 
eliminate the section of experimental cytology, 
which came m rather as an annex to the Congress 
with the declared and afterwards fulfilled mtention 
of budding off as an independent Congress. The 
zoology that was left appeared as a very different 
kind of science from the morphological and systematic 
zoology of the earlier meetmgs. The animal and all 
its parts down to the mdividual ceU are now viewed 
less in their structural than in their fimctional aspect. 
A chord based on this note was struck by the four 
speakers independently selected by the organismg 
committee to address the opemng session. 

Prof, R. Hesse, of Berlin, spoke on “ The Ecology 
of Animals: its Aims and Methods,’’ definmg 
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ecology as that luanch of biolog^’V" which considers 
life in relation to its environment. It provides an 
analysis of the struggle for existence, and its goal 
IS the recognition of the ‘ Epharmonie,’ that is to say, 
those characters which brmg the creature into umson 
with its environment. A causal explanation w'ould 
not, said Dr. Hesse, be attained without a more exact 
knowledge of ammal chemistry. Dr. Bather, of the 
British Museum, speaking as a paleontologist, put 
to the systematist the question : Quo vadis ^ In the 
attempt to adapt a classificatory system, constructed 
with a difierent object and on a dissimilar basis, to a 
representation of phylogeny, systematists had got 
into a tangle. Greater recogmtion of similarities 
due to environment and their expression as classifica¬ 
tory ‘ grades ’ might save the situation. The adaptive 
djmamic characters of an organism were at least as 
important as tfie inherited, static characters. Dr. 
Charles Gravier, of the Pans Museum of Natural 
History, proTuded a concrete example of such a study.-- 
m his account of “La phase pelagique de la vie des 
amielidespolychetes alepoque de la matimte sexuelle,” 
and described the pairmg-dance of the Palolo worm, 
as observed in the sea by means of a specially con¬ 
structed lamp. Finally, Prof. R. G. Harrison, of 
Yale University, spoke on the status and significance 
of tissue culture. While the isolated cell dies and 
therefore cannot be observed, a cell-complex cut 
from the organism could be kept alive for an indefinite 
period. Carrel, for example, had kept the heart of a 
chick embryo alive since 1912. The study of living 
tissue would lead to a knowledge of the finer structure 
of protoplasm and of its regeneration. Thus the 
gi’owth of nerve - fibres predicted on theoretical 
grounds by Ramon y Cajal could be clearly seen in a 
tissue-culture. The practical importance of tissue- 
culture lay in the help it could give to the fight 
against cancer. 

To follow this theme—the organism as a living 
entity, working in harmony vith its environment— 
through all the variations and illustrations submitted 
to the sections is imjDOSSible here. On© can but pomt 
to a few of the papers read at the general meetings. 
In the first of these Prof. H. Spomann, of Freibm'g 
1 . B., summarised the novel and important researches 
of his laboratory on what he terms organisers ” of 
ammal development, a subject on which w© hope soon 
to hear him m London. At the second session Dr. 
James Ritchie, of the Royal Scottish Museum, 
lectured on '' The Influence of Man on the Develop¬ 
ment of Faunas.” One of the effects on which he 
laid stress was the gradual killing off of the larger 
animals, with the result that the fauna of the world 
was assummg a more uniform character. At the 
same session Prof. A. Wandel, of Toulouse, directed 
attention to what he termed “ Geographical Partheno¬ 
genesis,” that IS, the existence of species normally 
with sexual reproduction which in certain regions are 
strictly parthonogenetic, c.g. North European races of 
certam crustaceans, flies, butterflies, and other insects. 

The third meeting listened to a most interesting 
lecture by Prof. K. v. Frisch, of Munich, on the senses 
and ‘ speech ’ of bees; to some new observations 
by Dr. G Brandes, of the Dresden Zoological Garden, 
on the hfe of the orang-utan, to an account by L. 
R. Natvig, of Oslo, of the breeding of Reindeer in 
Norway, where they number 135,000, and of the 
methods of fighting their jDarasites ; to the descrip¬ 
tion by Prof. P. Buchner, of Gieifswald, of the sym¬ 
biosis obtaining between certain wood-eating insects 
and fimgi and infusoria ; and to an account of some 
new experiments by Prof. Gilbert Rahm, of Fribourg, 
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■which showed that hfe-processes could be entirely 
siispended in certain organisms without danger to 
life At the fourth session a large audience gathei*ed 
to hear Prof. Voroiioff, of Pans, and his pupih Di'. 
Nemes Nagy, of Budapest, but had fiist to listen to 
Prof. Novikoff, of Prag, on the value of a study of 
analogy, and to Dr J Eitl, of Budapest, on the 
jiraetical results obtained with human subjects by 
the regeneration and transplantation of tissue, the 
most remarkable being those cases in which bone was 
tiansplanted But the most applauded lecture of 
the Congress was that by Dr. Canti, of St. Bartholo¬ 
mew’s, which had to be given three times. Dr. 
Canti’s highly instructive films showing the growth of 
tissue and the actual division and mitosis of cells, 
have been shown more than once in London, but on 
this occasion he added films m which the results of 
irradiation by radium on the living tissue were 
clearly demonstrated. Dr. Canti had the honour of 
showing his film to Count Stefan Bethlen and Count 
Geza Teleki. 

During the Congress members had the o{>poi*tunity 
of visiting various museums and institutes, such as 
the National Museum, the Ornitliological and Geo¬ 
logical Institutes, the Zoological Garden, and the 
magnificent museum for agriculture, forestry, and 
land development, admirably adapted to the Hun¬ 
gary of pie-War days with its mines, its quarries, 
and its fore.sts, but a melancholy reminder to the 
Hungary of to-day. The present wealth of Hungary 
lies in the herds and flocks of the great plain, which 
members had an oiiportunity of seeing on an excursion 
to the Hortsbagy Puszta, and in the vigour of its 
people all inspired with an intense desire to maintain 
the highest level of civilisation, as exemplified in the 
clinics of Debrecen University and the Biological 
Institute on Lake Balaton. 

Small space is left m which to record the kindness 
and hospitality shown to foreign mombors liy tiio 
Government, the Municipality of Budapest, tho 
directors of the various institutes, and indeed all with 
whom the visitors were brought into c.oritact. It 
pleased all to hear at tho concluding meeting that ihe^ 
president, Prof. Horvath, had just received tho 
Hungarian Cross for Distinguished Horvico of tiio 
Second Class. 

The next meeting of the Congress is to be in Padua 
in 1930, under the presidency of Prof. Paolo Enriques. 
Prof. L Joubm (Paris) has been elected president of 
the Permanent Committee, with Dr. M Caullery as 
Secretary. 


University and Educational Intelligence. 

Biemingham. —legacy of £2000, bequeathed by 
the late Mr Christoiiher Collins, is to be added to the 
Biological Building fund. 

On his retirement from the chair of physiology, Prof 
E. W. Cariier has presented 120 volumes to the library 
of the Physiology Department. Prof. Cariier has also 
given to the department a most valuable set of 3000 
microscopic preparations from his private collection, 
together with a number of teaching diagrams. 

The Huxley Lecture is to be delivered on Thursday, 
Dee. 1, by Prof. A. S. Eddington, Plumian professor 
of astronomy and experimental philosophy in the 
University of Cambridge. 

Among changes of the lecturing staff are the follow¬ 
ing : Eesignations—Mr. H P. Dean (mechanical 
engineering), Mr. L. Eastham (zoology), Mr. J. P. 
Bees (mining), Mr. O C. Elvins (oil engineering). 
Appointments : Mr. D. A. M. Sandifer (mechanical en- 
gmeering), Mr, D. L. Gunn (zoology), Dr, W. Hancock 
(mine rescue work), Mr, R. Glossop (metal mining). 
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Cambbidge—F or the seventh year in succesyioi). 
Trinity College anno uncos iihe offer of a R(‘S(iai‘c.b 
Studentship open to graduates of other uinversil i(\s 
who propose to go to Canilindgo m Oct<i])or luwli as 
candidates for tho degree ot Ph 1) Tho valu(‘ of i 
Studentslnp may be as much as £300 a year if th(^ , 
pecuniary circumstances of tho su(*C(^ssful candidate^ 
require so large a sum. Applications must rc'ach the; 
Senior Tutor not later than July 1, 1928 —Tho sanu^ 
College offers, as usual. Dominion and Colonial 
Exhibitions to students of Donuinon and Colonial 
Universities who wish to go to Cambridge next 
October as candidates for tho degree of B A., M Lift' , 
M.Sc , or Ph D The Exhibitions are of tho titular 
value of £40, but their actual value is such sum (if 
any) not exceeding the titular value as tho (\)ll(‘g(^ 
Council may from time to time hold to bo justif'uMl hy 
tlie Exhibitioner’s financial circumstances. If it is 
made clear that the financial need of an Exhibitioner 
cannot possibly be met by the [layment to him of t ho^ 
full amount of his titular omolumont the Council has 
power, if it sees fit and if funds aio available', to award^ 
him an additional payment (Candidates must^ ap{vl';f 
thiough the pnneqial authority of then imiv^eusit.y, 
and a[)j)licatioiis should roach ttie Senior Tutor (from 
whom further paiticulars mav be obtained) by July 1, 
1928 ' ‘ . 

Ed iNBiTEcm.-~Dr C. rt. O’Donoghuo, professor ot 
zoology m the University of Manitoba, Winrnpog, iias 
been appointed to a senior ioctiircship m zoology, and 
Miss Irene A. F. Hill on, to a junior lectureship in 
zoology. 

Manouesteb.- -Dr H. B. Wild, who has roeiMitly 
retired from the Leech tdiair of materia meduju and 
thorajiouties, has made a gift of £250 for tho endow¬ 
ment of a prize in pharmacology. 

1110 following appointnunts luive Ikwii madt' 
Assistant lecturer m metallurgy, Mr. W Cartwright, 
Assistant lecturer m geology, Or, M B. Ilodgii; assisii- 
ant lecturer* m ba(d>eno(ogy, Mr (', A. Mc(hi.ugh(\v ; 
demonstrator m hacjkniolg^, Mr. 0. St. (h Gilmore, 
demonstrator in pathology, Mr, 11. L. Sfioi'han ; 
demonstrator in ch(mii(*al technology, Mr (!. ('law 

Sheffield “ Tlic University (tmneil has made tlai 
following appointments : H. Coopiir, assistant locturor 
in mathematics ; Di. P’ C. Chalkhn, assistant lecturer 
in jihysics ; and Miss Flora M. Y. Brown, part-t ime 
assistant lecturer m lioteiny. 


The Committee of tho Loplay House Educational 
Tours Association has arranged a visit to Sicily during 
the coming Christmavs vacation to study the hist^ory 
of the Island, mainly through its architecture, under 
the leadership of Mr, Stanley Kamsoy. A regional 
survey meeting will be held at tho (JoUdge dos Fcossais, 
Montpellier, at tho invitation of Prof P. Geddes ; 
the studies will bo under tho diro(h.ion of Mr. (Jloorg(^ 
Morris. Pkill particulars can bo olitainod from Miss 
Margaret Tatton, Leplay House, 65 l^olgravo Road, 
Westminster, S.W.L 

Mb. H, G. Beabd, research asvsistant in tho Depart¬ 
ment of Colour Chemistry at fcho Technical College, 
Huddersfield, has been appointed research chemist 
at Woolwich Arsenal. Mr Beard lias received tho ^ 
whole of his chemical education at the Huddersfield 
Technical College, and for tho jiast four years has been 
woiking under the supervision of Dr. H*. H. Hodgson, 
head of the Department, with whom ho has boon tho 
jomt author of numerous papers published by the 
Chemical Society and the Society of Chemical 
Industry, 
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Calendar of Discovery and Invention. 

October 23 , 1820 .-—The general substitution of 
wrought - iron rails for cast - iron rails m the early 
I'ailways was brought about by the invention of 
John Birkmshaw, manager of the Bedhngton Iron 
Works. Rectangular bars were first used, but on 
Oct 23, 1820, he patented the T form of rail, whereby 
increased bearmg and strength were obtained with 
the same weight of material. He afterwards devised 
the fish-bellied rail which was used m the Stockton 
and Darlmgton Railway 

October 24 , 1851 .—Lassell, whose discovery of 

Neptune’s single satellite on Oct 10 , 1846, has 
already been referred to, prosecuted his search for 
other satellites for many years, but without success, 
until Oct. 24, 1851, when he discovered the third 
and fourth satellites of Uranus, and they were named 
Ariel and Umbriel. 

October 25 , 1795 .—At the height of the revolution- 
aiy period in France the various academies in Pans 
were suppressed, and for two years men of learning 
had no recognised status or meeting-groimd From 
the rums of the academies, however, sprang the 
Institut National, inaugurated on Oct. 25, 1795 
(3 Brumaire, an iv.). The Institut to-day com])rises 
five academies, of which the Academy of Sciences 
IS one. At first it had various homes, but Napoleon 
housed it m the College Mazarm, built in 1663-70, 
as the College des Quatre Nations Reunies. Its anni¬ 
versary meeting during the restoration was held on 
April 24, and mider Napoleon III. on Aug. 19, but 
since 1870 it has always been held on the origmal 
day, Oct 25. One of the fmictions of the Institut 
is that of ‘‘ registering discoveries and perfecting arts 
and sciences.” 

October 25 , 1847 .—x4.t a time when photography, 
though in its infancy, was attracting considerable 
attention, Niepce de Saint-Victor, an offleer in the 
French Army, following up the discoveries of his 
uncle, Nicepiiore Niepce and Daguerre, discovered 
a method of photographing on glass. He gave the 
first account of his process in a paper communicated 
to the Pans Academy of Sciences on Oct. 25, 1847. 

October 26 , 1711 .—The Board of Visitors which 
visits the Royal Observatory at Greenwich annually 
was first appointed by Queen Anne in December 1710, 
its origin being traceable to the unfortunate mis- 
understandmgs that prevailed between Flamsteed 
and some of his contemporaries. Ajiparently the 
first time the Board met the Astronomer Royal was 
in the rooms of the Royal Society in Crane Court on 
Oct. 26, 1711. The Board was empowered to demand 
from the Astronomer Royal a coj^y of his amiual 
observations and to inspect his instruments. Flam¬ 
steed, however, had constructed some of the instru¬ 
ments at his own cost, and it is stated that when on 
this occasion he was requested to report on his 
instruments, h© declared they were his own and he 
would suffer no on© to concern himself with them. 

October 27 , 1806 .—^Napoleon, who had a keen 
appreciation of the value of scientific discoveries and 
inventions, often conferred rewards for such work. 
One instance was his recognition of the invention of 
the loom for figured weaving by Jacquard, to whom, 
by a decree dated from Berlm, Oct. 27, 1806, he gave 
a pension of 6000 francs. 

October 29 , 1852 .—One method of making electro¬ 
types was that patented by Paul Pretsch, Oct. 29, 
1852, under the name of photo-galvanography. From 
a transparency a gelatin relief image was obtained, 
which, being mad© conductive, was coated with copper. 
The copper shell was then backed with type metal to 
produce a printing plate. E. C. S. 
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Societies and Academies. 

London. 

Society of Public Analysts, Oct. 5 —A Chastoii 
Chapman . The oil of Gentrophorus granulosus The 
liver oil of the Portuguese shark " barroso ’ {Centro- 
pliorus granulosus) contains the imsaturated hydro¬ 
carbon, spmacene, an alcohol probably identical with 
the batyi alcohol found in Jaiianese shark oils, a 
liquid alcohol (selachyl alcohol, C 2 iHj^„ 03 ), cholesterol 
and glycerol (0 5-0*6 per cent ), together with stearic, 
jialmitic, and oleic acid, and possibly smaller pro¬ 
portions of other saturated and unsaturated fatty 
acids —W. R Schoeller and E. C. Deermg : The 
separation of titanium from tantalum and niobium. 
The method is based on the dissociation of the soluble 
tartaric complexes of the metallic acids by a mineral 
acid , the earth acids are precipitated, whilst the 
titanic salt remains 111 solution The results as yet 
obtained are approximate —C L. Hinton and T. 
Macara • The determination of aldose sugars by 
means of chloramme-T, with special reference to the 
analysis of milk products Each molecule of chlor¬ 
amme-T IS equivalent to two atoms of iodine, both 
in the oxidation of sugar and in the final liberation 
of iodine on acidifying. The oxidation proceeds 
more slowly than that with alkaline iodide solution 
The most suitable conditions for the oxidation ot 
dextrose and lactose have been worked out, and the 
extent ot the slight oxidation of sucrose and Isevulose 
under standard conditions has been determined 
Under the conditions specified, the action of chlor- 
amine-T on the non-sugar constituents of milk serum 
does not cause an error greater than 0*4 x^er cent, of 
the total lactose. 


Paris. 

Academy of Sciences, Se^Dt. 12.—Jean Perrin, 
Valency and addition compounds. A summary of 
various views of electronic valency with some apx^lica- 
tions to organic compounds.—Mme. Ramart-Lucas 
The mechanism of molecular transx:)Ositioiis. An 
application of the conc©x:)tion of monoeleciroiuc^ 
linkage, or semivalence, to the phenomena of intra¬ 
molecular transpositions. Pierre Viennot : The 
geology of the neighbourhood of Has^iarren (Basses- 
Pyrenees ).—G Ollivier : Cutlena monmea, garneto- 
phyte of Aglaozoma cliilosa —^A. Lebediantzef . The 
reaction to desiccation of different tyj^es of soils in 
the tcherriozem and podzol zones of Emopean Russia. 
—^R. Wilbert: An infectious disease of the chim¬ 
panzee, transmissible to man. This disease, which 
appears to be due to a spirochaete, caused the 
death of 32 chimpanzees out of 33. The author 
caught the disease but recovered. His blood 
contained the same spirochaete as the affected 
chimpanzees, and its inoculation into a chimpanzee 
caused its death. 

Sejit. 20.—A. Lacroix : The chemico-mineralogical 
characters of the tertiary intrusive and volcanic 
rocks of North Africa. — G. Bigourdan : The third 
general assembly of the International Geodetic and 
Geophysical Union. An account of the meeting held 
at Prague on Sept. 3-10, 1927.—T J. de Seze : The 
degree of accuracy of common formula of resistance 
of materials.—Mme. Christine Ladd-Franklin ; The 
visible radiation arising from stimulated nerve 
fibres.—Rend van Aubel: The presence of crystallised 
urammte in the uramferous deposits of Kasolo 
(Katanga). 
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Diary of Societies. 

SATURDAY, 0<'toi fr 22 

INSTITUTION OF IMUNKimL 'lND Col NTV ENOlNrUR^ (YoikshiFB District 
fleeting) (at the Mansion House, Doncaster), at 11 a m 

JIO.YDjir, OCTODLR 21. 

Cambridge Philosophic vl Hociun (hnniul General Illeeting) (in Ca\en' 
dish Laboratory), at 1 30 —G C Stewaid On the Lens Interfeio’ 
nietei J A Gaunt and W H ]\lcCrpa The Emission ot Radiation 
by a (Juauniiole Eleetiic Monnuit on the Quantum Mechcinics — 
E T. b Apph'iaid and Di H W D bkinner A Case ot Double 
RetioNion —Ln F H Constable On Reielmistein’s Displacenienti 
Piiuciple — Y P Mott The Gas Distiibntion Law in a Field ot 
Poice —G H Aston The Amount ot Energy Emitted in tlie y ray 
form of Radium E —'To he. i uinnuuiH'trteil ha title on/v —D Burnett 
The Relation betwi'en RiTnctne Inde\ and Density—Dr R A 
Fishei and J A\isluut On the Disti ibution ot the Enoi ot an Inter¬ 
polated Value, and on the C'onstiutt ion ot Tables —Di E Madguiek 

(a) Tlie Absoiption and Ibdntdinn in \ eloeiti ot jS i.iys on then 
Passage thioagh Mattel , (h) 1'he ^ va^ Spectium ot RaE —W II 
Ml Ciea ' (a) The Speeitie Heat ot Water Vapoiu and the 'iheoiy ot the 
Dissoi latioii of Wafer Va])(nn at High Tempeiatuies , (h) The Bpeinlic 
Heat ot Caibon Diuxidp and the Foini ot the 00^ Molecule —R J 
Clark (u) A Coinenienl Mi thod ol Disullation of thei Alkali Metals , 

(b) A Rapid ’ttercury btill 

Edinburi 11 Royil tSOi'inrr, at 130 —Presentation ot ^Makdougall 
Brmbaiie Prize (ItOf-PlJi;) to Dr G M Wenyon, and liis address on 
Insect Flagmllates and Disease A Study in Adaptation 

iNSTironoN OF Mlghanical BNaiNEERs (Graduates’ Section, London), 
at 1 ) SO —J Rogeis Tlie Ln(uefaetion of An 

Institution of Electrical Engineers (Informal Meeting), at 7 — 
The Piesideut and others Discussion on What is leqmred toEnsuie 
the Comprehensive Distribution of Electiicity 

iNsnruiioN OF Eleciricil hNoiNLERs (Mersey and Noith Wales (Livei- 
pool) Centre) (at Liverpool University), at 7—Prof F J Tea go, 
Chairman’s Address. 

iNsriTCTiON OF Electrical Bnginei rs (North-Eastern Centre) (at 
Armsfciong College, Newcastle upoii-Tyne), at 7 ~H Paterson Chair¬ 
man’s Addiess 

XNSTCTtrrroN of Automobile Engineers (Glasgow Centre) (at Royal 
Technical College, Glasgow), at 7.30 —Major E G, Beaumont The 
Influence of the Automobile User upon the Automobile Engineer 
(Presidential Addiess). 

Royal iSociETY oij MEmriNE (Odontology Section), at S —W. Rmshton • 
Piesulential Address —B’ N Doubleday: Chronic Fuso-spuillary 
Infection of tiie Peiiodontal Membrane and its Tieatnient. 

M»nroAL Soon-TY OF Ijondon —Di B B. V. Lyon and others Discus¬ 
sion on The Development of the Duodenal Tube and its Practical 
Value m Diagnosis and Treatment 


lAllDAY , 0( I’OLLR 2S 

As^ocrA^IO^ oi Eliusomiu bioLoi.isis (at Impeiial College (Botany 
Depaitment), South Kensington), at 2 3(1 — Agncultiiie m Tiopieal 
Afiiea —Dr E J Butlei Planting Develupinents and Dilluulties in 
Nyasakuid —W Nowell The WoiK ol the Aiuani Institufie 
Roval yANHAKV Insittuit (ill 'fov 11 Hall, Nevvi astle iipim-'rym*), at 4 30 
—Disrussions oIi The Intluenee ol Oveieiowdmg upon TnbeieuloHis, 
with special letenuiee to the New Housing Schemes, ’Die New 
Factories Bill, and The bmoke Piohhni on ryiieside- How is it to 
be Tackled 

pHisroAL booiLTV (at Imperial College of Science), at j 
Royal College of Si rgeons ok England, at 5 —Sir Ailhur Keith # 
Demonstration on Congenital D'sloeitioii ot the Hip and othei Joints 
So< ICTY OF Chemical Industry (Liverpool Section) (at University, 
Liveijiool), at () —Dr A Holt Meiseyside and Chemual Industries 
iNsnrunoN of CirrMiuvc Enginiliis (at InstillU/ioii of Cud Engineeis), 
at n 30—Sir William Biagg Ciystallisation (Liwture) 

InstitUTTON OF LocoMOiiVE Engini BBS (Maiiclieslei Centie) (at Colmge 
of Toehnology, IManchestei), at 7—E C Poultmey LoeomotivePei- 

lormanee and its Intluenee on Modern Piaciiee. ^ 

Institution of Mlchanioal Enoinef.rk (Infoimal Mi'etiug), at s -- 
Jj Pendred and olhms Discussion on Engineenng m Hie United 
States of Ameiica , c. t \ 

Manohister IjIferary vnd Piiii osoen ri ai Society (Ghimucal Sei'laon), 

West Ci miii'iiland Soiiriv oi Ciiiviisis and Enginlitis (at/ Teelinieal 
Cdllege, Woikinglon), at 7 —J E luindurt Usi' oi liH])losU(‘s in 
Milling and Qiuriy ing r,, t > , i 

J UNiOR Institution oi- Enginebus (Infoimal Meef-mg), at 7 30 — I eenn leai 
Film Illustrating the Piodnction o( Cotton Goods * 

Roial SocntTY OF Medd ink (Epidemiology Section), at 8,—Dr;*TYrN(V 
Goodall The Ejndemic Constitution 
Philological Souhty (at University College), at 8 —Rev E D 
Priestley Evans Place-names m -Minster 
North-East Coast Instituiion of Engineers and SmrHUiLDi ns 
(Annual General Meeting) (at Newcastle npon-Tyne) -M. S Qdib 
Pre.sidential Address. 


PUBLIC LECTURES. 

SATURDAY, Ovrov ,fu 22. ^ 

Horniman Museum (Forest Hill), at 3 30 —Mi.s. TI M. Dunn The 
People.s of India. 

MONDAY, Ourom-'U 21. 

SmiooL OK Oriental Studies, at 3 I.) —E R Wood Tiavid in East 
Africa 

TUESDAY, OuTOBEit 25. 

Grfhham College, at (! —A. U. llinlcs A Now Survi'y of Urn Nobuhc. 

(Sueceodirig ]jettuie.s on October 20, 27, 28.) 

Univehsttv Coi.i EOF., at 9.—Pi of J Garsiaiig: Ri‘seaich and DlHcoyery 
in Palestine, with special iefeienc(‘ fo the JRdirow University. 


TUESDAY, OGronim 25. 

Royal Society of Medicine (Medicine Seidion), at 7—Dr. \ Lyon* 
The Technique and Usnfulntus of Medical Biliary Drainage in Gall 
Tract Dihpasi* 

Institution of Electrioal Engineers (East Midland Sub-Centre) 
(Informal Meeting) (at Guildhall, Derby), at 6.45.—A E MoColl. The 
Lanarksluie Hydio-KIectnc Scheme 

Royal Photographic Society of Great Britain, ai 7 —O. Bloch • 
Climbing Holidayn and Bad Photography in the Dan plane. 

WEDNESDAY, October 26 

Royal Institute oi- Public Health, at 4.—Prof. F. T, G Hobday: 
Diseases conveyed to Man by Animals 

Royal Society of Medicine (Comparative Medicine Section), at !>,— 
Prof, O. Charnock Bradley ; What is Comparative Medicine’'' 

Institution of Automobile Engineers (Manchester Centre) (at En¬ 
gineeis’ Club, Manchester), at 7.—Major B G Beaumont • The 
Influence of the Automobile User upon the Automobile Engineer 
(Presidential Address). 

British Psychological Society (Medical Section) (at Medical Society 
of London, 11 Chandos Street, W.l), at 8 30.—Dr E Miller* A Case 
of Oiaiibtrophobia. 


THURSDAY, October *27. 

Coke Oven Managers Association (Annual General Meeting) (at Hote^ 
Great Central), at 2 30.—G. A Hebden : Presidential Address. 

Folk-Lore Societv (jointly with Oxford University Anthropological 
Society) (m Geological Lecture Room, University Museum, Oxford), 
at 5.35 —Prof. J L. Myres: The Historical Content of Greek Folk- 
memory. 

Institution of Mining and Metallurgy (at Geological Society), at 5.30. 

Child-Study Society (at Royal Sanitary Institute), at 0. 

SooiKTY OF Chemical Industry and Institute of Chemistry (Edin¬ 
burgh and East of Scotland Sections) (at North British Station Hotel, 
Edinburgh), at 7.30 — J. Adam Watson. Chemistiy, the Slave of the 
Lamp (Inaugural Address) 

Royal Society of Medicine (Urology Section), at 8.30.—F Kidd * 
Purpura of the Unnary Tract (Presidential Address). 

Medico-Legal Society (at 11 Chandos Street, W1), at 8 30 —Sir 
William Willcox Presidential Addiess. 

Institute of Brewing (Midland Counties Section) (at White Horse 
Hotel, Birmingham). — H. Lloyd Hind: Brewer’s Microscope — a 
Demonsfaration of its Selection and Use, with some Hints on Photo¬ 
micrography. 

Institution op the Rubber Industry (Manchester and District 
Section) (at Geographical Hall, Texile Institute, St Mary’s Parsonaf^e 
MRnchcster).—W. A. M. Keith. Transmission and Conveyor Belting” ’ 
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WEDNESDAY, UuToni-,R 2li 

King’s Cgi lihie, at 5 30 —A Raunm The Fiopaiutoiy School 

iNsriTU’iK OK Hlstohk'al RLHr'ARGH (Mfilct Stii'cli, W.C 1), at 5,30 — 
N B Jopson * The Eaily Uivihsat-iGu ol the Slavonic Boiqilcs (Sue* 
cpodmg Loctmc on Novemhei 2 ) 

London S< hool or Egonomd s, at 6 — 0 Wilson Olhcc MiU luuciy . 
Underwood Inv'oicnig and Book-keeping Machines. 

THURSDAY, OeroRKn 27. 

UNiVDRsm COLLLGL, at 5 30.— Viscouiit Cecil of Cholwood , The Co¬ 
operation ot Nations (Rickman Godlee Lecluie). 

Royal Sanitary Institute, at 5 30 — W Hales * Tropical Vegidation and 
some ot its Uses to Man (Chadwick Public Li^ctnre). 


FRIDAY, October 28. 

University College, at Prof B Neniec Symbiosis Paiasitism 

and Immunity m Plants 

SATURDAY, October 29. 

Horniman Museum (Forest Hill), at 3.30.—M. A Phillips; Nature 
at Home. 

CONGRESSES, ETC. 

SATURDAY, October 22. 

Union op Bbucational Institutions (Annual Meeting) (at Educatiou 
Offices, Birmingham), at 3 

October 22 to 24. 

Congress of the Italian Society of Labyngoi ck.y, Rhinoloov, and 
Otology (at Parma). 

OC’IOBER 23 TO 20. 

Marcelin Berthelot Centenary Celebr vtions (at Pans) 

October 23 ro 26. 

Italian Congress for Combating Tui5EEC’LLosr& (at Milan). 

October 24 'lo 26 

Italian Congress of Industrial Mediline (at Paima, Modena, and 
Carpi). 

October 25 to 28. 

International Congress oi; Hygieni (at Pans). 

October 29 and 30, 

Roumanian Congress or OTo-RniNo-LARVNciOLoi*Y (at Bucarest). 
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Natural Science in Adult Education. 

HE growth of knowledge, and the necessary 
limitation ansmg from the age and duration 
of school life, create an ever-t\udenmg gap between 
the actualities and possibilities of education. The 
boy or girl who leaves school to enter some pro¬ 
fession is usually able to secure suitable further 
training in part-time classes at a local technical 
school or college But there are many men and 
women who have no need of special trainmg, or 
have already obtained what they require, but have 
intellectual needs which call for satisfaction. They 
read newspapers and books ; they are members of 
clubs or societies ; they acquire an interest in 
social or pohtical or economic problems, or in 
philosophy, or literature, or science, and they enter 
into eager controversy on the problems of the day. 
Those who possess depth of feeling or understanding, 
whose interests are not the languid ephemeral 
interests of the man in the street, realise the need 
for wider and deeper knowledge, for training in 
methods of study, for direction of reading, and 
for friendly guidance and criticism. 

Trammg of this kind has been provided for many 
years in University Extension Courses, in the last 
quarter of a century in classes under the Workers’ 
Educational Association, and more recently in the 
London Literary Institutes. The work lias become 
an integral part of national education. It is 
aided by Local Education Authorities, and has 
acquired sufficient magnitude and importance for 
Treasury grants to be administered under a sepa¬ 
rate set of regulations — the Adult Education 
Regulations of the Board of Education. 

The training in these classes exists in response to 
a distinct demand. This demand is usually for 
something which bears upon the wider aspects of 
intellectual life rather than upon the narrower 
requirements of an occupation It represents a 
desire for knowledge for its own sake, a desire to 
share in the intellectual heritage and to understand 
some aspect of the material or intellectual progress 
of the generation m which they live. It arises at 
a later age than that at which students pass into 
technical schools or universities for professional 
or occupational study; and however complete 
may be the facilities for the continuous full-time 
education of all who appear when young to be 
capable of profitmg by it, the need for this kind of 
trammg will remain. 

From this point of view the field of adult edu¬ 
cation IS not limited to economics, to history, or 
to literature, but extends over the whole field of 
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human knowledge ; and we welcome the inter¬ 
esting and instructive report ^ of the Adult Edu¬ 
cation Committee recently issued by the Board of 
Education When the Committee commenced its 
labours in 1921, most of the classes were in econo¬ 
mics and history. At the first meeting, Mr Fisher, 
then president of the Board, expressed the hope 
that the Committee would ‘‘ investigate the 
possibility of extending the range of studies hi the 
adult education movement ” As a result of its 
observations the Committee is able to note in 1927 

a distinct tendency in this direction ’’ In 
particular, '' classes m English Literature have 
increased greatly both in numbers and in proportion 
to the whole,” and '' the growth of interest in 
Music and the Drama has also been considerable ” 
But the Committee deplores the fact that there 
has been no corresponding growth m the number 
of classes in Natural Science ” 

After reviewing the value of natural science as a 
humane study, in everyday life, and in industry, the 
report discusses the evidence of an interest in the 
subjects which fall under the vague yet compre¬ 
hensive title. There appears to be some doubt 
whether the interest is now so great as it was fifty 
years or more ago ; but the conditions of life are so 
different that no comparison is of much value. A 
much greater proportion of young people obtain 
instruction in the elements of natural science at 
school ; a greater number of students attend 
technical schools m which the instruction is far 
more specific and highly organised, far less aca¬ 
demic or of general interest, than it was even 
twenty-five years ago ; local travelling facilities 
have immensely improved, and the means of 
employing leisure are more varied than they used 
to be ; Local Education Authorities are more 
independent of external aid, and niclined, on the 
ground of expense, to concentrate on what appears 
to be the primary function of the local technical 
school. The pioneer work of the famous men who 
upheld the banner of science in the last century can 
scarcely be compared with that expected in a 
tutorial class conducted by the Workers’ Edu¬ 
cational Association to-day. The circumstances 
have altered and the aims are not the same. 

In regard to the existing provision, we note 
that in 1925-6 the number of courses in Natural 
Science recognised under the Adult Education 
Begulations was 47 out- of a total of 1224; the 
number of students attending these courses was 
9S5 out of a total of 26,806.” These figures do 

^ Natural Science m Adult Education” Paper No 8 of Adult 
EduoaUon Committee (London: fl M Stationery Office, 1027 ) 
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not mclude non-vocational courses promoted 1 
Local Education Authorities From such staid!- 
tics as the Committee has lioeii able to obtaiu?^ 
it concludes that the study of Natural 
being neglected in comparison with otiKa* siu(li('s. r 
The courses described or comnionbal upon <;ovof 
a vide field, but are conveniently groupcal uudei‘ 
biology, geology and geography, t\ml the physicaj 
sciences By reason of their human interestJ 
classes m biology havn been especially siiccH^ssfuli 
and in some cases have been contmmal for 
years or more. Very little apparatus is re(fuire(b\ 
and the classwork is siipplemoubHl by bold ex¬ 
cursions and visits to museums, (fixilogy and 
geograpliy also call for little s[)e(ual acieommodatbuc 
or equipment. The requirements for pliysical 
science vary widely with the branch choscui, but. 
even where laboratory woik is not nec(\ssa.ry tluu’c^ 
may be a need for a degree of mafchomati(ail 
knowdedge not usually possessed by adult students. 

Apart from diffcirenccs of method, advocated by 
different witnesses, there appi^ars to lie a greatiu* 
similarity of content, and more uniformity of aim, 
in courses in biology and geography than in 
physical science. The former almost mvaidably. 
suggest a wide view of the univorse and of the 
evolution of living things ; the lattcir vary from 
Chemistry of Everyday Life ” or '' (biuuistry in 
the Home ” to Modem Vknvs of Matica’ ” and 
similar subjects. ! 

There is an imjfiication on page 20 of ib(‘, !‘(q)o!l 
that biology is more widedy studicul m Tutorial 
Classes and the physical scieiuics m ExUmsior 
Classes ; and on page 52 the mathematical and 
experimental requirements arc referred to if 
support of the view that physical sciencio is Ics 
suited to the method of a Tutorial Class.” Bn 
since the original condition of the Adult Educatio 
Regulations that ” the instruction must aim aP 
reaching, within the limit of the subject covered 
the standard of University work in Honours,” mn*' 
only applies if the subject is such as to make that 
a possible aim, the suitability of physical scioncf 
for a Tutorial Class seems to depend mainly upoii 
the syllabus and the teacher 

The report recognises the need for competent 
teachers, and advocates the appointment by the 
universities of staff tutors for this work. It 
complains that the high degree of specialisation a;^ 
the universities does not provide men with th 
requisite breadth of training. On this matter v 
are at one with the Committee. But somothii 
more than breadth of knowledge is required. Tl 
man who is to attract and retain adult student 
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requires personality. He must have sympathy and 
understanding, and be able to realise the content 
. and attitude of mind of those who come to him for 
^ instruction and inspiration He must have such 
A grip of his subject that he can break down tra¬ 
ditional and academic barriers betw^een branches 
of knowledge—barriers which, while not in- 
appropriate in a full-time university course, are 
unnecessary and frequently out of place ui a course 
which will rarely permit of more than 150 hours’ 
instruction , he must know not only how to learn 
himself, and how to present his subject attract¬ 
ively, but also how to train his student to learn 
for themselves. Also, if he wishes to enjoy, and 
. help others to enjo^q the pleasure of learning, if 
he wants to feel, and make others feel with him, the 
exquisite thrills winch accompany mental growth, 
he must have a command of language which will 
enable him to clothe the dry bones of fact and 
theory, and make them live. 

While we sliare the desire of the Committee to 
see an increasing number of classes devoted to the 
study of natural science, we do not desire a rate of 
increase greater than that of the supply of com¬ 
petent teachers. For if the teaching is to be 
humane, if it is to reveal the patient and accurate 
observation involved in scientific investigation, if 
; it is to train judgment, if it is to create awe and 
reverence for the wonders of the universe, it must 
be based upon qualities for which academic attain¬ 
ment is neither a measure nor a guarantee. 


X-Ray Analysis. 

Die Verwendmig der BontgenstraMen in Ohemie und 
Techmk: ein EdfsbucJi fur ChemiJeer und 
Ingenieure, Von Dr Hermann Mark (Hand- 
buch der angewandten physikalischen Chemie in 
‘ Einzeldarstellungen, herausgegeben von Prof. Dr. 
GeorgBredig,Band 14.) Pp,xv-f528. (Leipzig: 
Johann Ambrosius Barth ,1926.) 48 gold marks 

ESPITE the recent large output of books 
dealing with X-rays and their applications, 
this addition is a very welcome one. Himself a 
leader of the German school, Dr. Mark has brought 
to his task a quite exceptional knowledge of the 
theory and practice, and it would be difficult to find 
any one better fitted to produce a sound as well as 
a helpful text-book of this subject. Issued as a 
volume of a new handbook of applied physical 
chemistry, it is described by its author as a book 
intended for the guidance of chemists and engineers. 
Jt is more than this , it is a book to be possessed by 
;^11 who have to deal with X-ray problems. 
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The main object is to introduce the reader to, and 
train him in the methods of, X-ray crystal analysis, 
and for such an end to be successful it is necessary 
to discuss the nature and properties of X-rays, the 
theory of the older crystallography, and then the 
applications of X-rays to the problem of the solid 
state This is briefly the general scheme of the 
book In the earlier chapters the methods of 
production of X-rays are described in a very 
practical wajn Details and working instructions 
of the essential apparatus are given, details sufficient 
to enable even the inexperienced to select a suitable 
equipment and to know in advance the difficulties 
he is likely to meet and how they may best be over¬ 
come There follows an account of X-ray spectro¬ 
meters and spectroscopy, and of the most important 
properties of the rays themselves, with very com¬ 
plete tables of wave-lengths and other useful data. 

In the same masterly way, the subject of crystal¬ 
lography IS introduced, and this section contains all 
the formulae and information that are likely to be 
reqiimed Before proccedmg to discuss the actual 
procedure of X-ray analysis, Dr. Mark inserts a 
chapter on the essentials of the wave theory of 
difiraction, leading up to the crystal grating by a 
discussion of the simpler optical s 3 ’‘stems He 
thus gives the necessary analysis to wliicli he can 
refer 'when the question of intensity interpretation 
has to be discussed later. 

The author is now in a position to deal with his 
main problem, the appheation of X-rays to the 
structure of the solid, and he proceeds to do so in a 
very thorough and systematic manner. So far as it 
is possible to lay down definite rules of xirocedure, 
he does it and reproduces for this puiqjose, in 
convenient form, tables differentiating the various 
space groups. These tables, although not quite 
free from errors, should reduce the time and 
labour of obtaining the space group of a crystal to 
a minimum. This determmation of space group, or 
classification of the crystal as belonging to one of 
the 230 possible configurations, is now a routine 
busmess and should always be possible if suitable 
material is available. But the details of atomic 
arrangement are not, as a rule, determined when 
the space group has been found. The complete 
solution of the structure involves also a discussion 
of the intensities of the X-ray reflections. This is 
a much more difficult problem, but in the section 
devoted to this question the reader will find an 
excellent survey of the position as it stands 
to-day. 

It is difficult to think of anything essential which 
has been omitted. Whether his material is in the 
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form of a single crystal, a random collection of small 
crystals, or in that very interesting vstate m which 
the crystallites are not oriented at random but have 
some direction m common, the worker will find here 
the necessary information to enable him to attack 
his problem No attempt has been made to gloss 
over the difficulties, but, in spite of this, the book is 
essentially a practical one Some of those to whom 
it is especially addressed may find it difficult in 
places, but they can rest assured that they are not 
likely to find a simpler yet equally comprehensive 
account elsewhere. The occasional excursions into 
mathematics need not deter them unduly. They 
will find that the working rules are often inde¬ 
pendent of this analysis and quite intelligible even 
if all the steps leading to their deduction have not 
been followed in detail. 

Here, then, is a book especially for the practical 
worker, a book which he will keep on his desk and to 
which he will find himself continually referring. 
Every one whose interest lies in this field owes Dr. 
Mark a debt of gratitude for his labours in writing 
such a sound and such an eminently useful work, 
and there will be many among them who would 
appreciate the appearance of an English translation 
in due course We have but one quarrel with it, 
and that is its price. It is certainly a large volume, 
and the many excellent illustrations and tables must 
liavc increased the cost of jiroduction, bui; it seems 
a pity that a hook which is mvaluaiile to all con¬ 
cerned should be issued at a price which puts it 
almost beyond the modest })arscs of many to whom 
it would be most helpful. 


Primitive Peoples of Assam. 

TUAoNagas. By J. P. Mills. With a Foreword 
by Henry Balfour and Supplementary Notes 
and Bibliography by Dr. J. H. Hutton. (Pub¬ 
lished by direction of the Government of Assam.) 
Pp. xviii + 500 + 32 plates. (London : Mac¬ 
millan and Co., Ltd., 1926.) 305. net. 

HE Government of Assam is evidently not 
content with that superficial knowledge of 
the decaying culture of its subjects which is so 
frequent a faifing of governments which have to 
deal with primitives ; for the present volume, 
published under Government auspices, is an addi¬ 
tion to an important series of monographs on the 
more primitive peoples of Assam and maintams 
the high standard of the earlier volumes. Mr. 
Mills gives us the results of an intensive study of 
one important group (comprising a population of 
some 30,000) of the peoples of the Naga Hills. 
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Material culture, social organisation, and religion 
arc exhaustively dealt vith, and a short gi’ammar 
of the language is given. 

It is mtcrestiiig to find that the clans in most of J 
the Ao territory are grc>u])ed into three exogamous^ 
phratries, an unusual form of organisation, while 
in one part there is a ' dual organisation ' such as 
we find in parts of Melanesia. It has not escaped 
Mr Mills’s notice that Melanesian affinities are very 
numerous, and his book affords further proof of 
the close cultural connexion between the two areas 
A feature of the social organisation, worthy of 
special remark, is the grouping into three-year age- 
grades, a grouping not brought about by initiation 
but directly dejiendent on the year in wliich a 
person is born. Grades within the ^ r si on’s house ’ 
result from this arrangement, and even the elected 
councillors of tlie village form a wider age-grade 
of a generation, the older generation of councillors 
being eventually replaced en bloc by the next 
generation below. 

The Ao believes that he has a number of souls, 
one of which is, perhaps, better regarded as ‘ soul- 
aubstanco,’ though Mr. Mills docs not use this 
term. Head-hunting, a most important institu¬ 
tion of the Nagas, is closely connected with these 
lielicfs, for the souls of dead men are wanted to 
fertilise all vegetable and animal life and to add 
to the general stock of vital essence in the village, 
and the soul is located in the luuid al)ov<^ ail oihm* 
parts Sa(5rifices to stones and spirits a.rc’i most 
important, and tliore is a (unnplex serii's of feasts 
with sacrifuics by means of w}^(^h a mun a(‘.(|iiires 
merit. Home int(‘.restmg notes on tlu*. ellocts of j 
mission work are given in anapjiendix, and Mr. Mills - 
reaches the conclusion, favoured by most anthro- ; 
pologists, that, although the mission may confer 
considerable good on the native, much harm is also * 
done by the destruction of tribal life beyond the I 
point of political necessity. 

The usefulness of the book is augmented by a | 
chronological bibliography of the Naga Hills by 
Mr. Hutton, who has also added valuable notes to 
the text. The book is well illustrated and provided 
with a map. There is an excel lent indi^x. i 

Mr. Mills is to be congratulated on his valuable 
contribution to ethnology, for, as Mr. Balfour 
remarks in the foreword to the work, '' detailed , 
ethnographical monographs, such as the present 
work, compiled without the bias of any fixed ^ 
and inelastic theory, afford to the comparative f 
ethnologist reliable material upon which he can I 
work,” and, it may be added, such monographs are 1 
comparatively rare. W. E. Aemsteong. 1 
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Science and Survival 

The Bridge : a Case for Surmval. Compiled by 
Nea Walker With a Prologue and an Epilogue 
by Sir Oliver Lodge Pp xi + 314 + 16 plates. 
(London, Toronto, Melbourne and SjMney 
Cassell and Co , Ltd., 1927.) 215. net, 

ERIOUS study of the phenomena of the 
' mediumistic ’ trance can be divided mto 
two main classes the work hitherto done through 
mediums on supposed supernormal communications 
which are alleged to come from the dead ; and the 
elucidation of those products of automatism 
usually styled the ' cross correspondences.’ Of 
these, the fiist class is of some considerable scientific 
interest, and the present volume is a further 
contribution to the subject along those lures 

A devoted married couple, Mr and Mrs White, 
were separated by the death of the former , and 
the latter, seeking consolation, applied to Sir Oliver 
Lodge for assistance As is usual in such cases, 
the applicant was put in touch with Sir Oliver’s 
secretary. Miss Nea Walker, the compiler of the 
present volume. With her help Mrs White 
visited certain mediums in Cardiff near her home, 
and with them she obtained information which, 
it is alleged, they could not have normally known 
This beginning was supplemented by sittings on 
behalf of Mrs White taken by Miss Walker with the 
medium Mrs Leonard, and also by private sittings 
with Miss Walker’s sister, Damans, who is supposed 
also to fiossess ' psychic ’ faculties Later, Mrs. 
White herself had sittings with Mrs. Leonard, and 
finally dying she ' came through ’ at sittings wdiich 
Miss Nea Walker arranged wifch Mrs. Leonard. 
This is, in short, wLat is known as the White Case, 
and it is here presented as evidence for the survival 
of bodily death and the continued interest in, and 
/knowledge of, earth conditions by those wLo have 
passed beyond the veil. 

\ The evidence consists in the main of a mass of 
intimate and trivial information recognised as 
appropriate by Mrs. White, and m many cases 
given tbrougb mediums and to sitters unknown to 
her or to her deceased husband. Such trivialities 
do not w^eaken the evidence In certain cases 
they strengthen it, especially when the material 
is of such a nature as not to lend itself easily to 
coincidence. Thus, at one sitting when Miss 
Walker was actmg as deputy for Mrs. White, the 
‘ communicator,’ purportmg to be Mr. White, re¬ 
marks that he thinks that at the end of the previous 
week, about nine days ago, they were looking at a 
sunset together. As a matter of fact, exactly nine 
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days previously, Mrs White had noted dowm in her 
diary that she had been looking at a sunset and had 
been thinking of her life wuth her husband whilst 
doing so. There are a good many incidents of a 
similar character scattered up and down the records 
of the sittings, and interspersed among them are 
names of persons connected with Mrs. White which 
would not have been easy to obtain through 
normal means 

Now^ it wmuld be hazardous to advance the 
supposition that all the information given through 
the various mediums and here described w^as 
derived from normal sources revealed fraudulently. 
Certainly it wmuld seem that at least some of it was 
derived from some hitherto unrecognised source 
which is usually described as ^ supernormal ’ 
HowT.ver that may be, it is a jiity that some 
competent psychologist, alive to possible sources 
of error, did not supervise and systematise the 
experiments from the start Thus, w^e are told that 
Miss Walker originally sent Mrs White’s letter 
asking for assistance to '' a man in Cardiff ” Is it 
not legitimate to ask w^ho this man w'as , wLether 
he knew' of the mediums to w'hom Mrs White 
afterw^ards went, whether he show^ed the letter to 
any one, and if so, wdiether these persons knew the 
mediums concerned These and many more 
similar questions immediately arise, but no answer 
to tbcm will be found in the pages of this book. 
Again, how unsatisfactory it is to have one of the 
principal mediums, Damaris Walker, living in the 
same house with the principal investigator More¬ 
over, wdiat an opportunity was missed when 
Ml'S. White herself died. Instead of sending some¬ 
one who was not aware of Mrs. White’s death to take 
a sitting for IVlr. White to ' communicate,’ Miss Nea 
Walker herself goes, and, some 

telepathic rapport betw^een herself and the medium, 
it is not surprising that Mr White affirms the 
presence of his wife, although strangely enough 
the control, Eeda, does not seem aw’-are of it. 

To any one acquainted with the history of the 
evolution of the human mind and not already 
persuaded, ''The Bridge” will scarcely carry con¬ 
viction, It may stimulate independent investiga¬ 
tion of the problems underlying the real meaning 
of the odd phenomena associated with the 
mediumistic trance Systematic experiments, in¬ 
dependently checked and verified at every stage, 
are, it is admitted, very difficult of execution, 
but certainly ought to be attempted Thus, 
it ought not to be permitted, as w^as done in 
the present case, for the sitter to be present alone 
with the medium and take personal notes in long- 

sl 
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hand. It is admitted in the ^ White Case ^ that a 
selection has been made, and it is obvious in vhat 
direction it operated If telepathy occur at all, 
then the laws underlying it will only be discovered 
through the most rigid control conditions being 
applied. 

At present we see little ap]Dreciation of this fact 
in the writings of psychical researchers. It remains 
to be seen whether, when sufficiently strict control 
conditions are applied, the ' phenomena ’ tend to 
disappear as seems to be the case W3th the so-called 
physical phenomena of spiritualism When normal 
knowledge, chance coincidence, common associa¬ 
tions, deliberate fraud, and hypercesthesia are 
eliminated, what remains Is there, in fact, any 
residue left for examination ? Certainly in such 
^ phenomena ’ as are exhibited in the published 
' cross correspondences ’ there would appear to 
be little, if any. In the communications given 
through mediums there would seem to be something 
for which no normal explanation is readily available, 
and this volume provides a good example of the 
latter category. 


Indian Malarial Research. 

Malaria: its Investigation a<nd Control ; ivith 
S 2 )ecial reference to Indian Conditions. By Major 
Robert Knowles and Ronald Senior-White i^p. 
vii -H 220 + () plat(vs. (Calcutta and Simla 
Thacker, Spink and Co., 1927.) 7 8 rupees. 

HEN the professor of zoology in the Calcutta 
School of Tropical Medicine, and a worker 
in the Central Malaria Bureau of the Government 
of India with previous wide field experience in 
Ceylon and India, collaborate in a monograph on 
the investigation and control of malaria intended 
for men of the Indian assistant-surgeon class, its 
scientific and practical hygienic value are assured , 
when they dedicate it with respectful homage to 
the wives of research workers, in recognition of 
their sufierings in the cause of science, the illumina¬ 
tion of humour helps perspective ; and when they 
permit in the book the issue of advertisements of 
material pertinent to the subject, they perhaps but 
follow closely in the footsteps of the School’s dis¬ 
tinguished founder, for it was he who persuaded 
the merchants of Calcutta to contribute so Hber- 
aHy, and, so far as they were concerned, so un¬ 
expectedly, to its finances that they assured him 
that his missed vocation was that of company 
promoter. 

The first two chapters of the book deal with the 
malaria parasites in man and anopheles and 
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acknowledge fully the writer’s indebtedness to 
Wenyon’s '' Protozoology,” although Knowles is 
m error in attrilmting to that book and author 
the original intimation that il Flasmodnitn ovale 
Stephens be valid species its valid name is J\ 
minatum Emin, 1914. That effect of the working 
of the Code of Zoological Nomenclature was indeed 
pointed out in the Trogjical Diseases Bnllchn three 
years earlier. While on this subject, it may be 
noted that the specific names of the anopheles 
cited do not all appear to comply with the law of 
priority These chapters contain three valuable 
coloured plates of the various stages of develop¬ 
ment of the three species of Plasmodium parasiting 
the blood of man, and a fourth, particularly striking 
ill its simplicity and clearness, of the relations of 
the human and anopheline cycles of the plasmodial 
life-history 

There is one point on which Knowles lays some 
stress, the statement that gamctocytes do not 
appear early in an infection, not perhaps for ten 
days or more, their appearance being due, it is 
suggested, to conditions becoming unsatisfactory 
for schizogonic multiplication. Warrington Yorke 
and Maefio, m theii transmissions of P vivax by 
mosquitoes in the treatment of general jiaralysis, 
have, though rarely, found gamctocytes in tlio 
circulating blood as soon as any forms have been 
discovered there, and, in a-ll instances, two or three 
days later. It is reasonable to (‘.oiuludo that 
gamctocytes come into existence as soon as do 
schizogonic forms, but in nundxu’s t^x) spa^rse to 
be detected in the circulating blood by our present 
diagnostic means. 

The reasonableness of this explanation is strik¬ 
ingly illustrated by an incident cited in the book 
where some fifty thin smears from one man wT>rc 
distributed among the School class with the view 
of eliminating P. falciparum infection, for it was 
intended to use this blood, which was infected witl^ 
P. vivax, in the treatment of general paralysis. 
Rings suspicious of subtertian malaria were found 
in three smears, and a orescent in a fourth Should 
the wsexual forms, essential for the survival of the 
species, appear only when conditions ai'c unfavour¬ 
able for schizogonic multiplication, the observation 
would have wide zoological implications, so that 
hesitation in accepting this position is justified. 

With experience of the diagnostic uncertainty of 
thin films, such as has just been indicated, there 
is little wonder that Knowles is a convinced advo¬ 
cate of the thick film for the diagnosis of malaria, 
and full and careful directions arc given for its 
preparation with a view of ensuring that jilasmodia 




October 29 , 1927 ] 


NATURE 


615 


shall always be detected therein if they are present 
Culture is advocated for diagnosis if the thick film 
prove negative and doubt still remains, thus follow¬ 
ing Sinton, m whose hands it has in these conditions 
been successful, the amount of blood usable amount- 
to 1 c.cm A fifth coloured jilate illustrates the 
normal and abnormal cells which may be found in 
a stained blood film. 

Very convincingly, Knowles unfolds the argu¬ 
ment against ' parthenogenesis ’ in Plasmodium, 
but, unfortunately, it is not, as he writes, now 
as dead as mutton it has recently been sponsored 
by a great French scientific society in considered 
advice to the French Government. 

The line of treatment inclined to is Sinton’s 
alkaline qumine mixture, but as regards total 
dosage sufficient stress seems scarcely to be laid on 
the difference in reaction to the cinchona alkaloids 
V hich is shown by a recent and by an ‘ established ’ 
mfection, both conveyed by the mosquito. Per¬ 
haps for the book’s purpose such stress is useless, 
in view of the unlilvelihood of detecting a new 
early infection in those who have been infected 
in, and have relapsed or been reinfected since, 
childhood The cinchona alkaloids other than 
quinine, and the mixture known as cinchona febri¬ 
fuge, are considered The very strong reasons 
against giving qumine by the intra-miiscular route 
are fairly marshalled, the invariably resulting 
necrosis is stressed, and some of the apiialling 
consequences illustrated After all, seeing that 
the Indian sub-assistant surgeon does give intra¬ 
venous injections of tartar emetic for kala-azar at 
the rate of about two a minute in Assam, there is 
little excuse by any one to avoid the sure and 
rapid intravenous route for quinine, where the oral 
route IS contraindicated. 

Senior-White describes the making of a malarial 
survey, and the design, construction, and main¬ 
tenance of anti-malarial measures, and furnishes 
appendices. These comprise the breeding places 
and distribution of Indian anopheles, and a key 
for the identification of the imagines A corre¬ 
sponding key for the mature larvse is accompanied 
by a sketch of the entire larva with its anatomical 
parts named ; an idea which will, no doubt, be 
extended to the imago in another edition Both 
keys are usefully illustrated throughout. The last 
appendix consists of a copy of the specification which 
has been found so valuable for the construction 
of subsoil underdrains in the Federated Malay 
States A considerable bibliography follows. The 
boolc fills w^ell the limited function for which it is 
intended Claytoi^ Lane 
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Our Bookshelf. 

Cornets and the Sun * Neiv Theories regarding their 
Structure By Dr John W. Weir Pp xvi + 72 
(London : Longmans, Green and Co , Ltd , 1927 ) 
12s net. 

This book is very well illustrated , it contains 
reproductions of photographs and drawings of 
Halley’s and other comets, made at the principal 
observatories, also photographs of sunspots and 
the corona, and a large coloured drawing of a solar 
prommence. A considerable part of the text is 
taken up with quotations from the waitings of 
w^ell-known astronomers , some of the passages 
quoted were, how’ever, WTitten before the recent 
advances ni atomic physics, and are now somewhat 
out-of-date. 

Cometary physics are very difficult to explain in 
a perfectly satisfactory manner, and it is unwise to 
be too dogmatic in condemning any suggestion as 
bemg certainly unsound , some of the author’s 
suggestions are, however, rather difficult to accept 
Thus he suggests that the tails of comets are 
bounded by an envelope, which he appears to 
picture as a sort of membrane It must be ad¬ 
mitted that the w'ell-knowm drawung by Gen G. H 
Willis of the great comet of 1882 lends some support 
to the suggestion , yet it is difficult to reconcile it 
with our loiowiedge that the tail is not at rest with 
respect to the head, but is continually being driven 
outward by xiow^erful forces. Agam, the author 
invokes currents in the interplanetary medium to 
explain some features of the tail The study of 
cometary movements clearly show^s that the 
medium offers no sensible retardation to the 
motion of the comet as a whole ; still less could its 
differential action between different parts of the 
comet be sensible. There are similar difficulties 
in some other suggestions , still W’e may admire the 
author's enthusiasm for his subject, and his desire 
to throw new light upon it, even if w^e are unable to 
accept all his ideas A. C. D C 

A Text-Book of Geology By Philip Lake and 
R H, RastaU, Fourth edition. Pp xiv +520 + 
33 plates (London . Edw’^ard Arnold and Co., 
1927 ) 21s net 

The fourth edition of the deservedly popular Lake 
and Rastall ” remains unaltered in plan, but a 
considerable number of minor changes and a few^ 
brief additions have been made. For the most 
part these are insufficient to indicate to the student 
the remarkable developments in geological interpre¬ 
tations that are at present in full swmg. 11 may be 
that the authors feel that the time is not yet ripe 
for the incorporation of modern advances into the 
scheme of an elementary text Certainly it would 
be difficult to introduce the newer outlook into any 
already existmg text-book Nevertheless, more 
attention might have been given to isostasy ; the 
structure of the crust as revealed by earthquake 
records; the work of the Carnegie Institution of 
Washington on the nature of volcanic activity , 
and the far-reaching consequences of the recognition 
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of radioactivity as a source of internal energy 
Only nine lines are devoted to the continental drift 
hypothesis, and vuJcanicity m all its foi*ms is still 
regarded as '' merely a secondary ehect of the 
greater class of phenomena dependent on the 
cooling and contraction of the globe as a whole ” 

At present there is generally a marked difference 
between geological text-books and courses of 
lectures, and the above comments are offered in 
the hope that in future editions of this and other 
books of similar scope {e.g. American) some serious 
attemjDt will be made to make the gap less obvious 
Meanwhile our Lake and Has tall ” remains by 
far the most generally useful text which is at 
present available for elementary students. We 
welcome its improvements and hope for more when 
the present edition is exhausted. 

La construction collective de la jnaison cn Kabyhe: 
etude sur la cooperation econojmqm chez les 
BerMres du Djurjnra. Par Prof. Ren6 Maunior 
(Universite de Paris Travaux ct Memoircs de 
I’Institut d'Ethnologie, Tome 3 ) Pp in + 81+3 
planches (Paris Institut d’Ethnologie, 1927.) 
45 francs. 

In this study of the erection of a Kabylc house the 
author is primarily concerned with the sociological 
aspect, and the technological and religious aspects 
—for certain stages of erection involve a religious 
ritual with sacrifice—are dealt with only summarily 
and incidentally in so far as some account of them 
is necessary to comprehension of its building as a 
social activity. The character of the Kabyle house 
is determined to a large extent by the environment 
and by the economic activities of the pcojilc Th(' 
intensive character of the occupations of the ])i‘ 0 ])l(‘, 
as IS usual in the circumstances, tends fo t-he 
concentration of a completely s(4f-sup}K)rting unit 
under each roof Each houKse is inhabited by a 
single family. It is, however, essentially the piace 
of w^omen’s occupations ; the men use it only for 
eating and sleeping, while unmarried sons of adult 
age sleep in a kind of club-house. But as a small 
group of this kind is not adequate to the labour of 
erecting a new house, the help of relatives and then 
of the whole community is called in. New houses 
are usually erected on the marriage of a son, and 
there is a tendency for each new house to be grouped 
around that of the parents, thus creating a com¬ 
munity within a larger unit. M. Maunier’s book is 
a valuable piece of work which well illustrates the 
function of and method of working of a communal 
activity. 

The Story of Myths : for the Use of Students %n 
Training Colleges, and Others. By E. E Kellctt. 
Pp. v+275. (London: Kegan Paul and Co, 
Ltd , 1927.) Is. %d net. 

In the course of the lectures, or rather informal 
talks to training college students, which furnished 
the material from which this book has been made, 
the author disclaims any attempt at exhaustive 
treatment of the various classes of myth. He has, 
however, covered a sufficiently wide field, and 
within the limits he has imposed upon himseif, his 
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treatment of the subject is scholarly and shows 
wide reading The chapters on |)s\ (iiological 
elements in the growth of myth Uiiul on ('Xisling 
riiies of old eiistom and myth will bo found 
especially valna!>ie in giving tlu‘ stu(h‘ni (he pond. ^ 
of view'^ of the student, of folklore^ in ap|)roa.<iHiig 
his material, and the conditions, bot h psyAioIoguad 
and cultural, of the myth-making stagi^ iii tlio 
development of the human mind Tlie principal 
classes of myth which the aiitiior analys(\s those 
relating to the heavenly bodies, sky and sea, 
creation, great catastrojihcs su(‘h as the ilood, 
birth and death, and twins The c!)a])t.(T on the 
history of folklore might have been a littte more 
systeniatic. Some notable nanu^s ai’(^ not men¬ 
tioned, for example, Sir Laurencu' Comme and 
Sir John Rhys. A soleet. bibhograpln^ would have 
been an advantage, and have addinl materially to 
the value of wdiat is, within its limits, an ('xcadlenti 
book The index is particularly good and usd'ul 

Applied X-rays By Prof. Georgt' L. Clark. 
Pp xiii + 255. (New York ■ McGraw-Hill Book 
Co., Inc ; London McGraw-Hill Publishing Co., 
Ltd , 1927.) 20s net. 

In this admirable volume, Prof. Clark gives wLat 
is probably the first extensive and scientdio account 
of the progress made in the application of X-rays 
to the solution of the special problems of industry. 
Even to readers more or less in touch with X-ray 
w^ork in general, the extent a,nd varudy of the 
subjects dealt with in the book will come as a 
surprise The a])phcation of X-rays to the solution 
of problems connected with the Ixhavionr of metals 
and alloys under strains, with tlu^ eomposition 
of chemical compounds, with catalysts, (‘olloids, 
tcixtile fibre's, varmslies, d>os, soaps, dn'kadiries, ^ 
adhesive's, abrasive's, ce'iuonts, eioal, and ge*ms, a,in 
some of the many subjects with whiedi the^ author 
deals, it IS not sur])rising that he' fore‘S('{‘S a gre'at 
future for this nenv and rapidly growing branch of 
applieei sciemce. 

lYof, Clark writes not only with (‘uthusiasm 
but also with knowledge and judgment, anel has 
succeeded in condensing into small ceimjiass a 
considerable amount of information, much of 
which is drawm from sources not too easily avail¬ 
able in Great Britain. The book is excellently 
written, well illustrated, and charmingly produced. 
We congratulate the author on having so admirably 
filled a real gap in our current scientific literal.are. 

The Theory of Strong Electrolytes : a (hnicral Dis¬ 
cussion held by the Faraday Sod clip April 
liU7. Pp iii +333-544 (Lornfon The'jdiraday 
Society, 1927.) 155. Od. net. 

The Earaday Society’s general discussion on 
“ The Theory of Strong Electrolytes,” held at 
Oxford on April 22 and 23, 1927, w^as noted some¬ 
what fully m these columns (May 7, p 076). A 
full report, containing the original papers and the 
discussion upon them, has now appeared, and will 
be welcomed as a work of first-class im|iortanco on 
one of the most controversial aspecds of jihysical 
chemistry. 
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Letters to the Editor. 

[The Editor doeu not hold himself responsible for 

0 j)UU 0 }i 6 eipH\<^scd by hts corresjwndents. Neither 
can he luidertahe to ‘leturii, nor to correspond ivith 
the writers of, rejected ?naniisciipts tntended for this 
or any othei pan of Nature. No notice 'is taken 
of anonymous cominumcations.l 

The Origin of the Nebnlium Spectrum. 

The identification by MM F. Croze and C Mihul 
of a number of mtercombinations between quartet 
and doublet terms of O IT (<7 R , vol 185, p. 702), 
which has been announced since my letter of last 
week was written, jirovides important data for the 
further consideration of Mi Bowen’s suggestion as 
to the origins of certain lines in the spectra of gaseous 
nebuhe 

Bowen’s values for the quaitet terms of O II were 
based upon a sequence of three terms, and it was 
understood tliat while these were relatively correct 
among themselves, they were not necessarily quite 
correct with respect to the previously determined 
doublet terms The discovery of mtercombinations, 
how’ever, leads to a correct relation between the two 
sets of terms. Without going into details, it may be 
stated that while Bowen’s estimate for the term 
w^as 283366 {Phys Rev,, vol 29, p. 243), the new data 
indicate a value of 283028, withm limits of enor 
dejiending upon the measurement of lines in the 
extreme ultra-violet Thus, adopting Bowen’s inter¬ 
pretation of the nebular lines X3728, X3726, we have 

A air. r(\ac) Conibii Bowon 

3728 91 26809 0 ^2)^ = 256208; *^, = 283018 

3726 16 26829 7 ‘-1)^ = 256192, = 283022 

The m(‘au value oi ‘XV., = 283020, is in remarkable 
agreement with 283028, as determined entirely 
from hiboratory spectra, involving lines in the 
exti'emo ultra-violet Taken in conjunction with the 
evidence in favour of similar irregular combinations 
of terms of N Ji and O 111, this result leaves little 
doubt that Bowmen’s inter pi etation of some of the 
chief nebular lines is correct. 

8 mce the ordinary combinations which build up the 
laboratoiy spectra of 0 II, O III, and NII do not 
occur in nebuUe, it wmuld appear that the conditions 
in nebuke which facilitate the occurrence of irregular 
combinations of deep spectroscopic terms are such 
as to jnohibit the regular combinations which produce 
the familiar laboratory spectra of the same elements. 

I should like to take the opportunity of making a 
small correction to my letter. In the paragi'aph on 
p. 582 in Nature of Oct. 22, beginning wuth “ Bowen’s 
’ assignment of the strong nebular lines X3728-91 and 
X3726 16 to 0 II leads to terra values for of the 
expected order of magnitude, and the consequent 
' calculation of the red line X7325 . . should have 

j been substituted for and the word ‘ conseciuent ’ 
should have been omitted A, Fowler. 

Imperial College of Science, 
f South Kensington, 

Oct. 19. 


Absorption Bands of Ergosterol and Vitamin D. 

We have recently shown (Jour, Chem, Soc,, 1927, 
p. 2000) that as the reaction 

ergosterol vitamin D 

proceeds, the characteristic selective absorption of 
ergosterol m the region 260-320 gy diminishes in 
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intensity at a uniform rate i\t the same time a new 
selective absorption in the region 230-270 with a 
maximum at 247 gradually makes its appearance, 
and under our experimental conditions of concentra¬ 
tion and light intensity the band is most clearly 
defined (that is, shows the maximum persistence) 
after 120-150 minutes’ irradiation. Further irradia¬ 
tion now brings about the gradual disappearance of 
the band at 247 yp,. x4nimal experiments have 
indicated that preparations exhibiting this band show 
great antirachitic potency, whereas the over-irradiated 
samples are much less active. 

As a necessary consequence of these results it 
follows . (a) that anything approaching a satisfactory 
yield of vitamin I) reqiiues prolonged irradiation, 
because the pro-vitamm bands disappear slowly, and 
(h) that the mercury vapour lamp is unsuitable for this 
paiticular photo-chemical reaction because it emits 
radiations capable of decomposing thepiroduct (vitamin 
D) Our assumption that the band at 247 pp is due 
to vitamin D provides an explanation for the w^ell- 
known instability of the vitamin to light, and imless 
this assumption is made, not only is the meanmg of 
the band unknown, but we are also left without any 
physical mechanism for the photochemical decomposi¬ 
tion of the vitamin 

The absorption bands of ergosterol and vitamin D 
overlap to some extent in the region 230-270 pp, so that 
the two substances will compete for these radiations. 
With a high concent! ation of ergosterol most of the 
energy at these wave - lengths will tend to form 
vitamin D rather than to decompose it, that is, the 
reactant wtII act as a screening agent hindering the 
secondary decomposition of the resultant. It is 
inevitable that the concentration of vitamin should 
rise to a maximimi and ultimately fall to zero as the 
tune of irradiation is prolonged, the exact value of the 
maximum depending on the initial concentration of 
sterol and the spectral distribution of intensity in 
the light source. We suggested that m order to 
obtain a high yield of vitamin, only rays longer than 
270 pp shoifid be used, and in order to do so we stated 
that either the light from the mercury vapour lamp 
must be screened, or an alternate source used. 

The conclusions (a) and (h) have been severely 
criticised by IVIessrs. Bosenlieim and Webster (Lancet, 
Sept. 17, 1927) as not being in agreornont wath the 
i-esults of their animal experiments. Indeed, these 
authors express the fear tliat their results involve the 
necessity for rejecting the 247 pp band as a property 
of vitamin D, and they also issue a warning against 
the too-ready acceptance of conclusions based on 
spectrographie analysis. We are of the ojimion, 
however, that our work supports m a most striking 
manner the results arrived at by them, and that these 
were indeed foreshadowed by the spectroscoxiic 
evidence. They find that under their conditions of 
irradiation a maximum antirachitic potency is reached 
after 30 minutes, this potency then remaining fairly 
constant for a further 210 minutes. By a rouglily 
cfuantitativG method they show, however, that at the 
end of half an hour only ten jier cent, of the ergosterol 
has been removed, so that the maximum amount of 
vitamin D present at any time cannot exceed this 
figure. Actually, the quantity would almost cei'tainly 
be less, since some must inevitably have been further 
changed into inactive material. How much this may 
foe IS unknown, as up to the present no quantitative 
relationship exists between vitamin D and antirachitic 
potency. Neither the animal nor the spectroscopic 
test is as yet able to express vitamin D in more than 
relative terms. Although we are wholly ignorant of 
the nature of the chemical change which occurs when 
vitamin D is formed (i,e whether the maximum yield 
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could be 100 per cent, or only 25 per cent, provided no 
decomposition occurred), it still lemains tine that the 
presence of 90 per cent, of unchano^ed material is 
hardly consistent, from a strictly scientific iioint of 
view, with its efficient utilisation. 

Again, Messrs Rosenheim and Webster find that 
even after 240 minutes’ exposure, 10 per cent of 
ergosterol still remains in the irradiated mixture. 
Such a result is in complete accord with our observa¬ 
tions that prolonged irradiation is actually necessary 
for the complete conversion of the ergosterol, irre¬ 
spective of the ultimate fate of the vitamin. These 
authors seem to have completely mistaken our conten¬ 
tions regarding the employment of the quartz mercury 
lamp. The spectroscope rendered it perfectly clear 
that vitamin I) w^as formed from ergosterol by use of 
the mercury vapour lamp We would, however, 
again emphasise that as long as the light source 
contains radiations between 230-270 photo- 

decomposition of the vitamin must ensue, and this 
will become the moie rapid the more the screening 
e;ffects of the original ergosterol is lost by its conver¬ 
sion into the vitamin 

Mr. A. E Gillam, working with one of us (R.A.M.), 
has been studying the actinometric conti^ol of the 
irradiation process. Using the same concentration 
as was studied by Rosenheim and Webster, it was 
found that the persistence of the 247 band remained 
constant over a long period. It has also been found 
that irradiation behind vitaglass screens does not 
effect the expected increase in vitamin concentration. 
While these results do nothing to weaken the argument 
for the validity of the correlation between the 247 juju- 
band and the vitamin, it must be concluded that 
there is still ample reason to justify us m pursuing the 
study of the irradiation process by spectrographic 
means. Finally, we would emphasise that our argu¬ 
ment, which is based solely on the disappearance of 
the pro-vitamin D bands, is not affected if it bo 
eventually shown that these are not due to ergosterol 
but to some constituent contained therein. 

T. M. Heilbbon, 

E. D. Kamm, 

R. A. Moeton. 

The University, Liverpool. 


Barrier Reefs of Tahiti and Moorea. 

To answer completely the letter from Prof. Davis, 
published in hTATtORE of Sept. 3, would take too much 
space, so, as he suggests, I leave my papers to speak 
for themselves when they appear. To explain the 
presence of basaltic stones on the ‘ barrier ’ reef by 
a fillmg in of the lagoon, and its re-excavation, is 
really a special pleading against the simpler hypothesis 
of a once continuous reef; I can myself suggest a 
much simpler alternative, namely, by their being 
floated across entangled in the roots of trees, floated 
out to sea by floods. I reject this means of transport, 
however, because the stones are invariably rounded, 
which could only be the case when the tree has been 
uprooted from an alluvial flat. The reefs and their 
embedded stones are certainly pre-glacial, when such 
flats were of small extent, especially if, as Prof. Davis 
holds, the valley mouths were drowned, and the stones, 
in the great maj'ority of cases, could have been only 
angular fragments of the rocky sides of torrents. 

I can assure Prof. Davis that the geological aspect 
in general, and his own work in particular, are fully 
recognised by all workers who, hk© myself, have been 
so greatly influenced by Prof. J. Stanley Gardmer, 
and his forthcoming book will be read with the 
greatest interest. At the same time biologists caimot 
agree that their contribution has been, or will ever 
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be, ‘"the less significant side' of the ])i‘oblcm, and 
I snHi)ect that Prof Davis did not (puio intoiid this 
meaning ; the geological aspect is hindamoiitai, fiut 
alone it is as dead as ' faith without wxirks ' The 
mention of such names as (hirdinor and l\Iavor is 
sufficient to prove the value of biology, but, as the I 
present discussion is on the reefs of the eastern Pacific, 
it may be more interesting to take new, and as yet 
unpublislied, examples from that region 

The Marquesas have been the subjecd of much 
geological theory, but it was reserved foi a biologist 
to find that the absence of reefs from that gioup is 
a matter of coral ecology after all The foundation, 
growth, and recession of reefs cannot bo eomploioly 
understood without even more knowledge of the life 
of corals than wo have at present. This subject is 
only at its beginning These basaltic stones scattered 
upon, and beclded into, the Tahitian “ barrier could 
never have been seen by a geologist, and 1 think 
their discovery may bo a by-j)roduct of the long hours 
I spent during seventeen years inspecting iioati bods 
in the Red Sea Also the fact of the recession of 
these reefs is as interesting to the geologist as to the 
biologist, but it can safely be said that it would never 
have been discovered by the former. The importance 
of the origin of surf-resisting reefs, as distinguished 
from mere loose heaps of coral, has been insisted ujion 
by Prof. Davis himself. This is decidedly a biological 
problem, depending upon the interaction of the stony 
seaweeds and other organisms with coral, as described 
by Gardmer, and it is also illustrated liy the re¬ 
juvenated portions of the Tahitian reef edge. 

Prof. Davis explains the occiutouc© of iugh cliffs 
on the north side of Mooxm Island by a local delay 
in reef building through the outwash of alluvium from 
the two fjords of this coast. As he states, this a) luvium 
would be carried westwax’ds, and it would therefore 
affect only the western two-thirds of the coastf, and 
the reefs would be markodly narrower westwards than 
they are to the oast, which is not the case. The 
uniformity ol the width ot the reefs is one of thif 
curious features of the whole group, and those of/ 
Moorea well exemplify this. Jn my account of tiu*) 
Island 1 have taken the view that tho straight north 
coast is faulted, the two fjord-like bays arc due to 
explosions, while the south coast has tilted downwards 
and drowned its valleys. All this occurred oarly in 
the island’s history and has had no effect upon the 
form of its reefs. I have no wish to make this a 
general statement, applicable to any other island. 

Agassiz gives no detail of his dredging in tho j 
Tahitian lagoons, and I have good reason for dis- i 
trustmg his general statements. My own dredgings , 
have been far too few, but the most enclosed of all tho 
lagoons, from Papeete round the north-west quad¬ 
rant of the island to Taapuna Pass, was thoroughly 
explored by dredge. Its sand is surprisingly miifonh 
in character, angular and fairly coarse, and contains ' 
only 15 per cent, of non-calcareous matter. Tlio i 
absence of the red mud, which is poured m oviuy j 
heavy rain, is remarkable. I conclude that this lagooii 
is filling in, but much more slowly than I, for om\ 
expected. Proof is wanting of what is happening at 
the bottoms of those lagoons of Tahiti whicdi are cer¬ 
tainly being excavated for the first few fathoms of 
their sides, and I hop© to obtain it by a »soiios of 
dredgings on my next visit. If at the same time 
some inexpensive borings could bo taken (L) in tho'^ 
valley flats, (2) at the bases of the marine cliffs, 
(3) in the reefs, we should not be dojiondont upon 
inference for the discussion of tho points raised by 
Prof. Davis, and by my own work. I do not reject 
the evidence for subsidence given by tlio vaH<\y fiats, 
but pending positive information, they are as woU 
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accounted for by lateral cutting of tbeir streams as 
by the infilling of bays. Fiat-bottomed valleys abound 
wherever a stream’s load of alluvium is excessive, 
conspicuously, e g,, among the mountams of the Red 
. Sea Fmally, I see no reason why subsidence should 
t convert a fringing into a barrier reef, but, in Tahiti, 
see evidence that drowning would tend the other way, 
to the production of a wide flat. 

CvaiL Ckosslanb. 

The Zoological Laboratory, 

Cambridge, Sept. 2. 


Earthquake Warnings. 

In a letter in Nature of Oct. 13, 1923 (p. 538), I 
proposed a possible method of obtaining warnings 
of the occurrence of earthquakes. “ It seems 
probable,’ ’ I wrote, ‘ ‘ that the ruptm'e, whatever its 
nature may be, that gives rise to the actual vibratory 
shock of an earthquake is preceded by a strain or 
distortion of the earth’s crust, which gradually 
increases till the stress that causes it is suddenly 
released. The existence of this strain should be 
evidenced by a progressive sag or tilt of the surface ” 
I suggested that a new form of the Milne-Shaw 
seismometer, which has a fixed mirror, as well as 
the mirror attached to the pendulum, might be 
employed for detecting such a tilt, and that, ‘‘if it 
be found that shocks are in fact heralded by a definite 
tilt, it may be possible to arrange for an electric bell 
to attract the attention of the observer when such 
a tilt occurs. If he is satisfied that there is sufficient 
evidence of an approaching earthquake, a general 
alarm can be sounded.” 

At the meeting of the Geodetic and Geophysical 
Union at Prague in September, I had the good 
fortune to meet Dr. Akitune Imamura, professor of 
seismology at the Tokyo Imperial University, and to 
learn from him that in Japan earthquakes have in 
fact been preceded by such tilting as I had suggested 
In his report to the Union (printed m Pans in the 

• present year) he tolls us (p. 7) that the Tango earth- 
quako of Mar. 7, 1927, was indicated by an upheaval 
a metre at a maximum at Mitu and Sunakata, i e. 
along the coast in the east of the Gomura fault, 
attaining this state two and a half hours before the 
great shock took place, although the change was less 
pronounced on both sides of those places. 

Similar phenomena were observed on the occasion 
of previous destructive earthquakes on the coast of the 
Sea of Japan. Prof. Imamiua gives a table showing an 
upheaval before the shock in five earthquakes between 
1793 and 1927. The maximum temporary elevation 
varied from one to two metres and preceded the actual 
earthquake by from half an hour to five hours. He 
concludes “ that the assumption that topographical 
‘ change precedes earthquake ” (Dr. Imamura’s italics) 

} “ may not be so absurd,” 

' “ Ishimoto’s chnograph, which can register a 

tilting as small as a decimal of a second, registered 

* at Tokyo a characteristic tilting which appeared from 
a few weeks before, to the day of the great Tango 
earthquake. Similar phenomena were observed with 
his instrument installed at Miyadu, in the case of the 
shock on Apr. 1, the biggest of the after-shocks of 
the Tango earthquake.” 

“ The Earthquake Research Institute of the Tokyo 
Imperial University is attempting to have, among 
others, a network of stations, each equipped with a 
pair of chnographs and other auxiliary instruments 
necessary for carrymg on the study concerning the 
earthquake prediction,” 

I am not aware that my suggestion has been acted 
on anywhere else. 
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It would seem desirable that, m regions subject to 
serious earthquakes, a number of local stations should 
each be equqiped with a pair of simple horizontal 
pendulums, so adjusted that if any miusual tilt occurs 
a bell should ring automatically in the office of a 
central obseiver and the locality indicated there by 
a signal He would then judge from the number of 
stations affected, and the record of his own seismo- 
metei*, wfiether the indications were sufficient to 
warrant him m giving the alarm. 

I may add that I am informed by Sir Gilbert 
Walker that a slight tilt has sometimes been observed 
in the seismographic records of Simla setting in a 
few minutes before the vibrations from an earth¬ 
quake wuth a comparatively near epicentre. 

In conclusion, I should like to point out that the 
earthquake warmngs to which I have been referring 
are quite distinct from long - period earthquake 
predictions based on observation of the secular 
relative movement of adjoining masses of the earth’s 
crust. Such movement results in a stress in the 
tract mtervemng between them. When this stress 
exceeds the limit of elasticity of the rock, rupture 
will take place followed by an earthquake shock 
(H. F. Reid, Beitrdge Geoph,, vol. 10, pp. 328-345 ; 
1910 ; J. W Evans, QJ.G.S , vol. 66, p. 346 ; 1910). 
From such observations it may be possible to form 
some idea when the limit wall be exceeded, and thus 
to predict the occurrence of an earthquake with an 
error of, perhaps, not more than, say, half-a-dozen 
years The actual disruption of materials under 
stress IS, however, as is well known, immediately pre¬ 
ceded by increased deformation, and it is the tilt 
that results from this that provides the earthquake 
warning. The interval between the commencement 
of the warnmg tilt and the shock is usually brief, 
but in most cases it will be long enough to enable 
loss of life to be largely, if not entirely, prevented. 

The same report contains mterestmg details of the 
horizontal and vertical movements accompanying 
the earthquakes of 1923 and 1927 respectively. 
These are clearly shown in the maps and reproductions 
of photographs that accompany it. 

John W Evans. 

Athenaeum Club, 

London, Pall Mall, S.W.l. 


The Consistence of Mixtures ot True Fluid and of 
a Fluid with Solid Particles. 

When two fluids which have no chemical action 
on one another and are mutually insoluble, are well 
shaken together, the mixture consists of small 
globules of one fluid embedded in a matrix of the 
other, and is in general less fluid than either of the 
constituents taken separately. Common examples of 
this sort of stiffening are to be found in cream, 
mayonnaise sauce, and butter (mixtures of oil and 
watery fluid), but the most strikmg case is that of 
oil and mercury, which forms a stiff black mud. In 
the first three examples it is the oil which takes the 
globular form, and in the last the mercury. 

Since the surface tension of oil-water is much less 
than that of mercury-oil, it would seem that the 
surface tension difference is not the factor determining 
which of the two fluids shall persist as globules. 
This probably depends on the qualities which tend 
to make fluid films stable The stiffening of these 
mixtures may be explained by the fact that when 
they are stirred or distorted, a flow has to take place 
in the narrow channel separating the globules and 
that this is resisted by viscosity. 

Suppose that a large number of small solid spheres 
are placed in a vessel, and are so disposed as to occupy 
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tile mimnimn space (i.e. that each is toiicliocl by its 
neighbours at twelve ec|uiclLstaiit points), and that 
then fluid is added imtil the spheres are just covered 
If now the aiiangeineiit of the spheies is disturbed 
in anyway, the level of the fluid will fall in consequence 
of the increase of the volume of the interstical cavities, 
and the viscous resistance to be overcome is pro¬ 
portional (among other things) to the aggregate surface 
of splieies—or, in other wnrds, inversely as their 
diameter. 

When the spheres are globules of liquid, distortion 
of the mass will also cause a dofoimation of the 
indmdual globules, and this will be resisted bj^ an 
elastic reaction due to the internal pressure, w^hich 
exists 111 them by virtue of surface tension. The 
inteinal pressure in a globule of diameter D where 
the surface tension constant is T is equal to TjD, 
and this becomes consideiablo wdien D is small In 
a mercLiry-in-oil globule, for example, if D is 1/2000 in 
the iiressure will exceed 40 lb per square mch—about 
as much as tlio })ressiire m an ordinary bicycle tyre, 
but in a collection of such globules, if deformed, tho 
internal pressure may be much greater, for tho 
deformation tends to make the globules into dodec¬ 
agons, and the pressure is mveisely proportional 
to the least radius of curvature of' tho deformed 
sphere. (In such fats as butter, in which the oil 
soiidifles at low temperature, additional viscous 
resistance is offered to deformation.) 

It woiiM be a waste of space to go fully mto the 
quantitative (and fairly simple) relations between 
volume of the interstices as the arrangement of the 
globules departs from the minimum volume pattern, 
but the results may be shortly stated thus : 

(1) In a collection of fluid globules closely embedded 
in a second fluid, resistance is offered to deformation 
by a force which is partly elastic and partly viscous, 
the Viscous force being much tho more important. 

(2) The resistance increases as tfie diamoior of tho 
globules diminishes. 

(S) When tlie globules are dosoly padrnd any 
defonnation of tJic imxtuio involves an mc‘rcaso (>f 
volume, not, of course, of tho globules, but of tho 
spaces lietwecn them 


Tho expansion of mixtures from this cause is well 
shown m such material as glazier’s ])uity (oil and 
chalk). Putty ■wlK3n well knoaded is soft, and if 
rolled into a cylinder can be easily lengthened or 
shortened for a certain distance by applying force to 
the ends. If, how evei, the alteration of length exceeds 
a definite limit, the resistance increases very rapidly, 
as if the motion were oxiposed by a mechanical stop. 
At the same time, the ajjpearance of the surface 
suddenly changes, losmg its shiny gloss and becoming 
dull md ‘ matt.’^ This happens when the particles of 
chalk, which at first were separated by oil, have been 
brought into contact, and further distortion with- 
draw^s the oil from the suiiaee to fill the enlarged 
mteiiial cavities. The same explanation applies to 
the dry patches which (as most people must have 
ohsei-ved) appear for a shoi't time round footsteps on 
wet sand recently left by the tide. Most people also 
must have noticed that by tapping on the sand with 
the foot, the simrounding area becomes wet and soft— 
a quicksand in fact—thus showing that the sand 
particles are sepamted by fluid, but the wet area 
quickly resumes the dry appearance when a steady 
pressure is applied. 

Many superstitions have collected about the 
character of real quicksands, and it would be a matter 
ot interest to examine the conditions under which 
they are foimed. A. Mallook. 

2 Baring Crescent, 

Exeter. 
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The Thickness of the Continents, 

Tins important datum, as ariived at on soismic 
evidence, has liecn referred to frequently in tho jxigos 
of Natube Most leaders, I think, will agree that the 
conflicting character ot the results is discouraging. 
Within the last two or three years the aroiago depth 
of the contmental layer has vaiied from 12 to (iO km. ^ 
There is little doubt that the most triistwairthy 
information available is that based upon isostas^^u 
The object of the present letter is to direct atten¬ 
tion to an important paper by Alfred Wegener 
in the current number of Cerlands Beitrage zur 
Geopliysik (Bd. 17, H. 3), which bears directly upon 
tho isostatic method of estimating coiitmentai 
thickness and, as I think, involves a con*oction upon 
all previous calculations based on isostasy. 

In the comse of a discussion of Gutenberg’s con¬ 
clusion as to tho existence of a groat dojith of sial 
spread over tho Atlantic floor, Wogonor points out 
that the average depth of the ocean should not bo 
taken as defining the surface of tho sima hut, rather, 
those soundings which are found to prevail over the 
greatest areas. Tho ‘Hauflgkeits Maximum,’ so far 
as the observations go, doHnos a depth of about 
4700 m , and ho considers that furtlior knowledge 
of ocean doiiths probably will refer the sxma surface 
to a depth of about 5000 m. The lessor soundings 
obtained over the ocean are to be ascribed to the 
presence of more or less sial, winch floats in tlio 
denser sima. In the Azores such oceanic sial attains 
the surface. There are considerable areas in the 
Atlantic floored by such submergocl plateaus and 
islands but, also, groat areas floored by sima as 
indicated by tho greater depths. In the Pacific tho 
sial is absent or scarce. 

This interpretation of oceanic soundings comnKUids 
itself as almost certainly correct. Wo nmsi neaopt it 
if wo are to remain true to isostasy and jirofit liy tho 
r()suit.s olif.ainod by Moinez ovin great OfHifin areas : 
results lirought Ixdbro the KHxxit Int-ei naiaonal Union 
of (loodesy and Geophysics (NATuan, Ociu U p. 4f)4). 

Wegener’s interpretation of tho soundings directly 
affeefs our ap[>hea,tiou of isosi-asy to finding (ho ’ 
average continental tlucdnuss, as I'us himsidf, re(*og- 
nisos. Thus, some few yenvs ago I souglh^ to 
ostiniate continental dc^pih on isosintie grounds, ^ 
taking the mean depUi of tho oei^an (3*8 km. 
Murray) as defining tho surface of tlu^ sima. The 
thicknoss camo out as 30*7 kni. (''Tho Surface,o 
History of the Earth,” p. 35). The otlua' dafa in¬ 
volved the average density assigned generally to 
continental materials, that is, that of giamto (*2-67) ' 
and that proi>er to the substratum, that is, that of 
basalt (3 00); it being further assumed that prcKsures 
and temperatures prevailing m tho depths leave the / 
ratio of these densities unaffected. But in this j 
calculation tho avei-ago omorgenco of tho continents 
over the surface of the sima is taken on Uio pr///m 
facie plausible assumption that Uie nuiau doptli 
defines tho surface of tho latter. Correcting tho figures I 
in accordance with Wegener’s views (as above) the 
average continental thicknoss is found t.o bo 37 km. 

This result appears to possess tho mininunn dogi*eo 
of uncertainty. The thermal methods cannot lie 
regarded as suiflciently dependable to icvor-iido it. 
For, in fact, it may well be that the radio-activity of 
the continents dunimshes somewhat downwards as 
appears to do m the whole depth of the substratum 
so far as we can ascortain. Such a diminution m 
radio-activity would probably bo attended with some 
increase in density. But tho latter change may bo 
small. Thus if anorthosite, which Daly regards 
as probably a gravitative difierentiaie of galibroid 
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(basaltic) magma, entered considerably into the basal 
structure of the continents, the radio-thermal effects 
would seem to be reduced some fifty per cent, and 
the density bo only slightly affected. If diorites 
shared m the deeper continental structure (as Holmes 
has suggested) the same effects would arise, but in 
lesser degree. 

It would seem that upon the thermal aspects of the 
question all we can say is that our estimates pomt 
clearly and unmistakably to basal temperatures 
adec^uate to aimul or greatly reduce escape of heat 
from the underlying sima or, even, possibly to give rise 
locally to some downward flux . and that as regards 
surface gradients the data are so imcertain that 
beyond their testimony to the continued ascent of 
heat from beneath in amount sufficient to support 
and confirm our views as to its radioactive origin 
throughout continental materials of relatively high 
radioactivity—we camiot go. J. Joly. 

Trinity College, 

Dublin, Oct 3. 


Dug-out Canoe in Algoa Bay. 

Mr F W. FitzSimons has sent me a fragment of 
wood from the dug-out canoe washed ashore m 
Algoa Bay, described by him in Nature of May 21, 
and since referred to by other correspondents in 
these columns. I am naturally far from desirous of 
entering into the discussion on the exact origin of 
The canoe, but the results of my examination of the 
wood show, I think conclusively, that the canoe had 
its origin somewhere m the Bay of Bengal off the 
coast of Burma or the Malay Peninsula, and that the 
Nicobar Islands cannot have furnished the particular 
timber from which it was made. 

Examination of the fragment received from Mr 
FitzSimons shows that the wood is derived from 
an Indo-Malayan tree of the family Anacardiaceae. 
The anatomical structure, which is quite distinctive, 
idonbifies tlie spocimon with one of two closely 
j?elatod genera, Gluta and Melanorrhcea. Species of 
Doth these genera are distributed throughout Indo- 
Malaya and are represented in the Mergui Archipelago 
by Gluta tavoyana Wall, and Melanorrhma glabra Wall, 
but so far neither genus has been recorded from the 
Nicobar Islands. A study of specimens or descrip¬ 
tions of all the genera of the Anacardiacese represented 
in the Nicobar Islands has not revealed any indigenous 
wood whicli bears more than a familjr resemblance 
to the timber of the canoe. B J. Renblb. 

Im]>erial Forestry Institute, 

University of Oxford. 


An Aspect of the Biochemistry of Sugars. 

The issue of Nature of July 9, p. 41, contains a 
communication by Prof. B Robinson, m which, on 
purely speculative grounds, far-reaching conclusions 
are drawn (1) regarding the origin in Nature of 
galactose, and (2) regardmg the configuration of the 
pentose oE the plant nucleic acid. The second con¬ 
clusion met with the approval of Haworth. 

The views of Prof. Robinson are contradicted by 
recorded facts. 

(1) Glucose-3-phosphoric acid ferments at the same 
rate as glucose. Should glucose-3-phosphoric acid 
on hydrolysis pass into allose, then the rate of 
fermentation would be lower than that of glucose. 
Glucose-6-phosphoric acid (very stable ester) ferments 
at a lower rate than glucose. 

(2) In the pentosephosphoric acid of the yeast 
nucleic acid, the phosphoric acid is attached to 
carbon atom (5) which is symmetric. 
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Furthermore, Dr. A. L. Raymond and the writer 
have foimd that on hydrolysis of glucose-3-phos¬ 
phoric acid, only one sugar, namely, glucose, is 
obtained. 

A more detailed analysis of Prof. Robinson’s 
communication will be published in the Journal of 
Biological Gheymstrij in comiexion with the report on 
the hydrolysis of glucose-3-phosphoric acid. 

P. A Levene. 

The Rockefeller Institute for 
Medical Research, 

New York, Sept, 16, 


The Isolation of Protoactinium (Element 91)« 

The exact relation of the actmium to the uranium- 
radium disintegration senes has been a matter for 
discussion since the discovery of actinium. A. S. 
Russell (Nature, Sept. 17, p 402) has recently dis¬ 
cussed the problem and made a new attempt to pre¬ 
dict the atomic weight of the longest-lived member 
of the senes, protoactinium He mentioned that 
experimental verification of the suggested values was 
difficult owing to the great difficulty of separating 
protoaetimum from tantalum. 

Recently it has been shown in this laboratory that 
the separation of protoactinium from other elements is 
not so difficult as has been thought, and about 2 mg. 
of almost pure oxide of protoactmimn has been isolated. 
An account of this will shortly^ be published. The 
half-value period of this product has been redeter¬ 
mined by O. Hahn and E. Walling as 20,000 years 
For each gram of radimn, therefore, in a mineral 
there is approximately 0*4 gram of protoactinium. 

It IS hoped that the difficulties, both financial and 
technical, of preparing a sufficient quantity of the 
element for an atomic weight determination will soon 
be overcome so that this outstanding problem of 
radioactivity may be settled. 

Aristib Grosse, 

Abteilung Hahn-Meitiier, 

Kaiser Wilhelm-Institut fur Chemie, 

Berlin, Sept 27. 


Formation, of Anthraquinone by Vapour - phase 

Oxidation of Toluene, and Toluene-containing 

Petroleum Distillates. 

The recent paper of C R. Downs {Jour. Soc. Ohem, 
lud., 46, 383T; 1927), stating some facts and also 
speculations concerning catalytic oxidations, is of 
much interest, and we wish to confirm the interesting 
oxidation and condensation of toluene to anthra¬ 
quinone. Experimental details of most of these 
vapour-phase reactions are almost entirely lacking, 
the processes being covered by numerous patents. 

We have obtained small amounts of anthraquinone 
with bonzoic acid and benzaldehyde by passing air 
mixed with toluene vapour, or the vapour of a toluene- 
containing petroleum distillate, over a catalyst con¬ 
sisting of aluminium grams coated with vanadium 
pentoxide. The gas rate used was about 12 litres per 
hour, and the catalyst maintained at 400° C. The 
gas mixture was obtained by bubbling air through the 
toluene held at 50° C. The greater portion of the 
anthraquinone and benzoic acid formed mider those 
conditions crystallised out in the cooler parts of the 
exit end of the catalyst tube. 

A. R. Bowen, 

A. W. Nash. 

Department of Oil Engineering and Refining, 
University of Birmingham. 

. s2 
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Causes and Effects of Mining Subsidence. 
By Sir Richakd Eedmavne, Iv O.B 


T he final repoit of the Royal Commission 
on Milling Subsidence/ appointed on Mar. 
17, 1924, has recently been published The Com¬ 
mission was asked to inquire into the operation 
of the law relating to support of the surface by 
underl 3 dng mmerals, the extent and gravity of the 
damage caused b^^ subsidence owing to the extrac¬ 
tion of minerals, and to report as to what steps 
should be taken by legislation or otherwise to 
remedy equitably the hardships that nmj arise 
in existing conditions—a wdde and controversial 
field—and Lord Blanesborough, the chairman, is to 
be congratulated, not only in securing unanmiity, 
but also in having presented an admirable and lucid 
report. 

The subjects of the report, which is concerned 
almost exclusive^ with the coal-mining aspect of 
the case as “‘the extraction of other mmerals 
presents m this country no feature sufficiently 
outstanding to call for separate attention ” at 
their hand, are considered under convenient 
heads which allow of the matter being easily and 
quickly digested. To the technical expert, perhaps, 
the matter dealt with under the earlier headings 
is the most interesting, namely—the physical 
aspects of subsidence, and the uncertainty of its 
incidence, as well as the definition of the problem 
before the Commission, the legal position. The 
definition given of subsidence is worth reproduction 
in view of some of the decisions that have been 
arrived at in the Law Courts. Where,” says the 
report, a seam of mineral is cc>m])letely cxtra(d.od 
the unsupported roof falls If the overlying 
beds consist of comparatively soft strata, these 
will bend down gradually and fill the void almost 
completely, and the superincumbent beds will 
come down in turn until the sulisidence reach(‘s 
the surface. In evei}^ case the descent of the 
superincumbent strata is accompanied by more 
or less fracturing and, therefore, by an increase 
in the volume of the strata thus let down. It 
follows that the surface subsidence is never equal 
to the thickness of the mineral extracted.” 

The full meaning which is meant to be con¬ 
veyed by the words, where a seam of mineral 
is completely extracted,” is not clear. Literally 
interpreted, they would mean that the area 
of extraction involved would extend over the 
wffiole coalfield. The sentence should have read, 
where a certain area of a seam of mineral 
is completely extracted.” What that area has 
to be before subsidence commences has been a 
source of much argument in the Law Courts and 
elsewhere, is subject to variation, and is largely 
determined by circumstances, such as the thickness 
of seam worked, depth of the seam from the surface, 
inclination and nature of the strata overlying the 
seam, and the presence of faults. To maintain, as 
was asserted in a recent classic law case, that, on 


1 Second and Final Keporfc of the Eoyal Commission on Mining 
Subsidence Pp, 68* (London: H.M. Stationery Office, 1027.> Price 
Is. 3d. net. 
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extraction of a cioal-seam (only very snuili teiii- 
poraiy support heuig left by odd pieces of coal 
which were left in tlie process of working), the 
roof, consisting of a strong bed of sandstone, 
would bend, and eventually a period of quiescence 
be attained without the 7 oof and floor kneeling, 
is a most erroneous view, but one more widely 
held than is generally supposed It is ])leasmg, 
therefore, to find the Commission upholding 
tlie correct view" and stating that the roof m 
such a case will break into comparatively large 
blocks winch, piling u]> irregularly on each other, 
afford at the outset a certain measure of support 
to the overlying beds The ])resence of these beds 
gi'adually crushing down partly reconsohdates the 
broken blocks, and in this w^ay the subsidence 
ultimately readies the surface. The movement, 
too, continues longer, and the total amount of 
surface subsidence is less than wLen th(‘ supeu’- 
incumbent strata consist mainly of softer and moie 
plastic rocks. 

The Commission arrives at the conehision that 
the amount of subsidence is not quantifiable and 
cannot be predicted W"ith any accurac\q even 
when all the conditions are tolerably w-ell as¬ 
certained.” 1 should hesitate to ho so positive 
as this. Given the thickness of the seam, tlie 
method of working practised, the- nature^ and 
tliicknoss inclination of the superineum Ixmt strata, 
it should be possible to arrive at a fairly close 
approximation, not only as to the amount/, bill also 
tlie p(Tio(I of th<‘ subsidemee<u)nH(M|U(‘ntuf)on(extrac¬ 
tion ol the underlying mineral 

The “ (hiniage ” from subsuhuKHg as 

regarded by th(^ ( bmmission, cnti piubaps b(‘ 
e})itoimsed thus * 

1. It bo better m tb(‘- national int.er(\st/ in 

some eas(‘s to kxxvii minerals unu"oi*k(x} than 
to wx)rk them, for example, in such a e-ase 
as where lowxxing the surface warn Id cause 
the land to become a swamp 

2. The determination of cases in wliich a remedy 

IB calbd for wdiere daraago has fieen done 
to the surface and building, wluu'e the 
owners have no claim for redress or com¬ 
pensation under existing conditions. 

Most people are under the impnsssion that/ the 
right of surface support is universal, but su(4i is 
not the ease. The right of support to the surface 
may have been lost through stwerantx^ at some 
time of the ownership of the minerals from the 
ownership of the surface, but “ unless the pow-or 
to let down the surface be found in the instrument 
of severance,” said Lord Swinfen (MR. J915, 
1 ch. 204), “ and unless the power to let down the 
surface he found there expressly or by necessary 
implication, the common law of riglit of surface 
owner to suxiport will prevail” Conveyancers m 
settling instruments of severance have devised 
provisions unambiguous in respect of powder to 
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let down the surface, so there exists to-day in 
Great Britain a class of surface owner who has 
no right of support of the surface Again, the 
introduction of the Mines (Working Facilities and 
Support) Act, 1923, excellent measure though 
it IS, has erected machmery for the purpose 
of enabling minerals to be worked irrespective, 
speaking generally, of the resulting effect upon 
specific surface property, and notwithstanding 
that, apart from the Act, the surface is entitled 
absolutely to support In such a case the oviier 
is entitled to, but he must be content with, 
pecuniary compensation 

The Commission recommends that private owners 
or occupiers of dwelling-houses of an annual value 
not exceeding £40 be entitled to compensation for 
damage to property arising from subsidence due 
to the extraction of adjacent minerals, such damage 
being manifest at the time of or subsequent to 
the passing of an Act allowing compensation, the 
compensation to be recoverable from any person 
who has worked the minerals under or adjacent 
to the house, which impresses one as being a wise 
and‘ fair solution. The statement of the legal 
position, and the arguments which have influenced 
the Commission in arriving at this decision, are 
set out with admirable clearness and precision, 
and should be read with care by all of those 
interested in the subject, whether mining engineers, 
local authorities, lawyers, or property owners. 

The remarks under the heading Methods of 
Mitigating Subsidence Damage ” are particularly 
interesting to the mining engineer Upon this 
aspect of the Tiiatter the report considers three 
suggestions, namely : 

The hydraulic stowage of the excavated areas 
and more scientific methods of mining. 

(6) The scientific lay-out of the surface; and 
(c) Precautions possible in the construction of 
surface buildings. 

As to the first, the conclusion is reached that the 
universal adoption in Great Britain of the filling of 
the mine wastes with debris under hydraulic pres¬ 
sure—a system so largely practised in the Pas de 
Calais, the Westphalian, and some other continental 
coalfields—is impracticable, chiefly because of the 
cost, a conclusion which was also arrived at a 
vfew years ago, for a similar reason, by the Govern- 
meiit Committee on Spontaneous Combustion in 
Mines, of which the present writer was chairman. 
Dxcept in a very few areas, such as South Stafford¬ 
shire, where the circumstances in respect of the 
presence of the necessary material and under¬ 
ground conditions are more favourable to its 
introduction—at Motherwell, in Scotland, where 
it IS being advantageously employed, the cost is 
estimated at Is, 3d. per ton of coal raised. 

Under a system of long wall working with regular 
advance of an even face and close and systematic 
packing of the goaf or waste, the subsidence 
resulting from the extraction of the coal is less 
than under the irregular working of coal. The long- 
wall system is not, however, always practicable, 
for example, in the case of a very thick seam. 
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The disadvantage of erecting houses in long 
terraces, and the advantage of building them 
in blocks of two or four instead, is pointed out 
'' The more scientific ‘ zoning ’ and development 
of the surface according to current conceptions 
of Town and Regional Planning should also 
do much to mitigate the damage caused by 
subsidence ” 

Under the third suggestion the Commissioners 
are impressed by the view expressed by Dr. Faber, 
who gave evidence before them, namely, that 
ordinary brick buildings would suffer much less 
from subsidence if lime mortar were replaced by 
cement mortar, the tensile strength of the latter 
being many times greater, the increase in cost not 
amounting to more than two or three per cent. 
The ordmary mmers’ cottage, he considered, 
would be perfectly safe '' if built of ordinary 
brickwork with cement mortar on a properly 
constructed ferro-concrete raft.” 

The interests involved are classified by the 
Commission under three heads, namely (1) The 
National Interest ; (2) the Local Authorities; 

(3) Private Owners 

Under the first the matter involved has already 
been touched upon, namely, the possibility in 
some cases of the surface being rendered valueless 
by its being lowered The Commission has the 
Doncaster area chiefly in mind, and m accordance 
with the recommendations made prior to the issue 
of this, the final report, a Commission of Inquiry 
has been set up. 

The interests of local authorities in respect of 
possibility of subsidence are chiefly concerned with 
waterworks and sewage works The Public Utihty 
Companies, the Statutory Tramways Companies, 
and the Statutor}^ Gas and Electricity Companies 
are lilrewise involved Under the Railway Clauses 
Act, 1845, it IS assumed that subsidence only 
takes place, more or less vertically, above the 
mineral workings—an assumption which all mining 
men now know to be erroneous—-and a limit of 
forty yards was imposed as the distance beyond 
which the wnrkmgs should not approach the 
thing to be supported. It was considered that the 
forty-yards’ limit gave ample support from sub¬ 
jacent minerals 

The special code of the Support of Sewers Act 
is a modification of the code m the Waterworks 
Clauses Act, 1847, the main difference being that 
the Local Authority may specify any distance 
within which they require the mmerals to be left 
unworked. The matter in respect of railways has 
been modified by the Mines (Working Facilities 
and Support) Act, 1923, the statutory distance 
being enlarged to one-half the depth of the seam 
from the surface—^though this is not a ^ scientific ’ 
distance—and provides payment by the mine- 
owner of partial compensation for damage caused 
by his workmgs within the statutory distance in 
cases where the right to purchase support has not 
been exercised by the railway company. The 
Commissioners are of the opmion that the right 
given under Part 1 of the Mines (Working Facili¬ 
ties and Support) Act, 1923, to prohibit and 
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restrict the working of minerals should be ex¬ 
tended to Local Authorities and Statutory Under¬ 
takings, which seems to be only right. It is to 
be hoped, however, that a more scientifically 
defined limitation in regard to the extent of 
lateral support to be left from subjacent minerals 


will be devised than that existing in respect of 

railw^ays 

The exigencies of space prohibit a longer dis¬ 
sertation on this most valuable and interesting , 
report, which is a model of conciseness and clarity, | 
and should be widely and carefully read. 


The Chemistry of Hormones. 


T he British Association has the advantage over 
a number of specialist societies in that it 
brings together investigators in difierent branches 
of science. It makes good use of this advantage 
in the joint meetmgs of cognate sections and by 
discussions on the border line betw^een two sciences. 
In framing his programme for the Leeds meeting, 
the recorder of Section B (Chemistry) must have 
had these advantages in view’, for he secured con¬ 
tributions from a number of physiologists to a 
valuable discussion on Sept. 5 on the chemistry of 
hormones. 

In opening the discussion, Prof, G. Barger 
(Edinburgh) began by explaining what is meant 
by a hormone. In contradistinction to the long- 
known method of stimulation by a nervous impulse, 
Bayhss and Starling first recognised, in the case 
of secretin, that a stimulus may also he brought 
about by a chemical messenger or hormone, set 
free in one organ and travelling through the blood 
stream to another organ which is then excited to 
activity. Thus the hormones are highly active 
and highly specific drugs which the body elaborates 
for its own uses. The preparation and study of 
the hormones is therefore of the gi^eatest importance 
to medicine, since they may produce effects quite 
unobtainable by the ordinary vegetable or S 3 m.thetic 
drugs. The recent introduction of insulin in the 
treatment of diabetes is a case in point. 

With the aid of lantern slides, Prof. Barger 
illustrated the course of development of our know¬ 
ledge by reference to the two hormones which have 
so far been s 3 mthesised, adrenaline and thyroxme. 
There is first the recognition by the clinician or 
physiologist of the importance of the organ pro¬ 
ducing the hormone. In the two cases mentioned, 
this was followed by the discovery in it of some 
chemical peculiarity (chromogen m the adrenal 
gland, iodine in the thyroid). The biochemist then 
attempts the isolation of the active substance in a 
state of purity, and when this has been achieved, 
the organic chemist can investigate the molecular 
structure of the hormone and finally synthesise it; 
when the physiologist certifies the synthetic pro¬ 
duct to have the same degree of activity as the 
natural substance, some degree of finality has been 
reached. 

Por this reason Prof, Barger did not deal with 
the constitution and S 3 uithesis of adrenaline and 
thyroxine as choses jug4es, but focussed attention 
on the crystalline substance of high molecular 
weight, obtained recently from commercial inmilin 
by Abel and his co-workers, and having in a high 
degree the physiological activity characteristic of 
this hormone. The substance can be recrystallised 
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and retains its activity ; indeed, the residue left 
on evaporation of the mother liquor is, weight for 
weight, much less active than the crystals. This 
would constitute a prma facie claim that insulin 
has thus been obtained in a state of chemical 
purity, but Abel, aware of the pitfalls which beset 
investigations of this kind, himself suggests the 
alternative, that the crystals may carry down 
‘'an unknown substance of almost unbelievable 
potency.” The carrying down of insulin by a 
crystalline precipitate of a much simpler substan(‘n, 
benzoic acid, formed in its solution, has actually 
been used in the manufacture oi insulin. 

Prof. Barger directed attention to the analogous 
difficulty in appraising the recent work of J ansen 
and Donath, who described the isolation of the 
enormously active vitamin from rice jiohshings. 
These authors crystallised a hydrochloride from 
acetone and alcohol, converted it into the crystalline 
picrolonate and gold salt, and passed back from 
these to the original hydrochloride without loss of 
activity. Here adsorption would seem to bo ex¬ 
cluded. In the case of insulin the substance can 
only be crystallised from water in the same way 
as it is formed originally, i c. by tfio careful add itioli 
of ammonia to a highly bufi’orod solution. « 

The subsequent tliscussion showed that tluH^ 
method did not entirely satisfy organic (dieniisisV 
Prof. J. L. Simonsen compared it to the 
tion of barium sulphate ; Prof. J. MoIIaiUby poinknlf! 
out the analogy to tlie crystallisation of proteins.: ; 
A letter was read from Mr. h\ H. C'arr (uafor-J 
tunately prevented from being jii'oscnt) ; iio had 
carried, out the crystallisation according to Abel’s* 
directions but found that the crystals were only; 
one and a half times as active as the starting matoriar 
(the ordinary commercial product of British Drug 
Houses, Ltd.). Others have also considered that) 
the low potency of Abel’s crystalline substanccy^ 
raises doubts as to its purity. This is, howcvciv, 
only an argument drawn from analogy; puri 
insulin may he less active than other liormonos| 
and the only ways of settling the matter woukl 
seem to be, either to get the same crystals with d 
much smaller potency, or to synthesise thorn ; the 
latter would be a formidable undertaking. 

Prof. Barger ended by putting forward a theory 
of the action of adrenaline and related amines, 
based on their adsorption by lecithin. Ho imagined 
the amino group of the hormone to bo attracted 
by the phosphoric acid residue and the residual 
afiGbuity of the acidic phenolic nucleus by the basic 
choline grouping; this would explain the optimal 
length of the side chain of two carbon atoms, the 
favourable effect of a phenolic hydroxyl, etc. 
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Prof H. S, Raper (Manchester) dealt next with 
tile possible mode of formation of adrenaline m 
the organism. Although the organic chemist has 
disposed of adrenaline by synthesis, there is still 
^ork for the biochemist. Tyrosine appears to be 
^he only possible precursor, and recently he has 
shown that this ammo acid is actually changed by 
an animal oxidase to a catechol derivative, dihy¬ 
droxy phenyl alanine. The latter is then converted 
to an indole derivative, which might, however, 
not occur if the amino group is substituted. 

Prof. J. C. Drummond (London) referred to the 
enormous activity of irradiated ergosterol in pre¬ 
venting rickets In his laboratory as little as 
0 5“l millionth of a milligram per day has lately 
been found sufficient for 100 grams of rat The 
isolation of hormones is rendered difficult by a 
simiiar great potency. He referred to Abel’s ex¬ 
tremely active tartrate of a pituitary active prin¬ 
ciple, and to the fact that the same organ may 
produce several substances with different physio¬ 
logical actions Similarly, the investigation of the 
ovarian hormone is complicated by the existence 
of a substance, ‘ anti-oestrin,’ balancing the action 
of oestrin 

Prof. E C. Dodds (London) discussed the 
ovarian hormone, which he has been unable to 
distil, as described for example by Erankel and 
Herrmann, he doubts whether the active sub¬ 
stance IS really volatile. (The later experiments 
of Hartmann and Isler, who distilled the purified 
hormone after treatment with acetic anhydride, 
wmuld seem, hov’ever, to leave little doubt on this 
point.) Prof. Dodds also questioned wffiether the 


ovarian hormone is a lipoid, and considered that it 
has a true solubility in water. He referred to 
experiments with solutions of adrenaline in oil, 
which retained some pressor activity after shaking 
with dilute hydrochloric acid. In any case the 
chemical purification of the ovarian hormone does 
not seem sufficiently far advanced to draw many 
conclusions as to its chemical nature. 

Prof J. Mellanby (London) described his experi¬ 
ments on the purffication of secretm, which have 
resulted m an mtensely active preparation, free 
from depressor substance. Contrary to Bayliss 
and Starling’s view, that secretion is liberated from 
a ‘ pro-secretin ’ by acid hydrolysis, Prof. Mellanby 
considers that the substance is merely sot free 
from an adsorption compound and in the normal 
process of digestion becomes fixed on bile acids. 
It is by adsorption on these acids that he has been 
able to efiect so considerable a purification Ad¬ 
sorption (on fuller’s earth) is also the most efiectivo 
prehminary stage m the purification of vitamin B. 
Although highly active, Prof. Mellanby’s secretin 
is not yet chemically pure , one of its most sig¬ 
nificant properties is the absence of any reaction 
with ninhydrin 

In the general discussion, Dr. N. V. Sidgwick 
(the president of Section B), Prof. J. L. Simonseii, 
Dr T, A. Henry, Mr. H. J. Channon, and others 
took part, Prof. G. Barger replied. It was gen¬ 
erally felt that the discussion had been valuable in 
brmging chemists and physiologists together to 
consider debatable border-line problems on which 
their outlook is apt to differ with the natui’e of 
their studies. 


Obituary, 


Pnon. A. Liversidge, E.R.S, 
rilHROTJGH the death on Sept. 26 of Prof. 
J- Archibald Liversidge, science in Australia and 
New Zealand has lost one of the best and most unsel¬ 
fish of its friends. His death, due to heart trouble, 
in his eightieth year, came as a shock to his many 
friends, for even up to within a week or two of his 
decease he had always enjoyed robust health, and 
was exceptionally hale and hearty for his age. His 
nearest of kin surviving are his sister, Mrs. Balfern, 
i of Buxted Lodge, Bexley, Kent, and his nephews 
, Rear-Admiral E. Liversidge and Rear-Admiral 
I J. G. Liversidge. 

i Born at Turnham Green in 1847, after studying 
at a private school and with tutors, Liversidge 
entered the Royal School of Mines and Royal 
College of Chemistry. Among his teachers were 
Erankland, Tyndall, and Ramsay. He gained an 
open scholarship in natural science at Christ’s 
College, Cambridge, in 1867 ; and he w^as one of the 
twx) first students to work m Sir Michael Foster’s 
X:>hysiological laboratory. After having been in¬ 
structor m chemistry at the Royal School of Naval 
Architecture, he was appointed in 1870 demon¬ 
strator m chemistry at Cambridge. In 1873 he 
was elected to the chair of chemistry at the Uni¬ 
versity of Sydney, a position which he held until 
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1908. He at once threw^ himself wliole-lieartedly, 
and wath singleness of x>urpose, into the scientific 
life of his newiy adopted country. His great energy, 
meticulous method combined with a breadth of 
outlook, a shrewd financial acumen and a keen 
desire to serve science for its own sake, at once 
marked him as a coming organiser. 

Liversidge originated the Faculty of Science at 
the Umversity of Sydney in 1879, serving as its 
dean from that date until 1904, aird the Umversity 
School of Mines in 1890 Thanks to him also the 
Royal Society of New South Wales now owns a 
fine scientific library and a valuable building as 
its home The first great imjietus to technical 
education in New” South Wales came largely from 
Liversidge, wffien a Member of the first Board of 
Technical Education at Sydney. As trustee of the 
Austrahan Museam, Sydney, from 1874 to 1908 he 
rendered invaluable service in helping to get 
together their fine collection, in greatly adding to 
their library, and in helping to secure for them their 
present fine building. 

In 1885, Liversidge accomplished his greatest work 
in founding the Australasian Association for the 
Advancement of Science. Even those who know 
the relative isolation of scientific workers in Great 
Britain and Ireland previous to the founding of the 
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British Association can scarcely realise the extreme 
isolation of Australasian scieiitilic workers separated 
from one another hy distances as great as from 
London to Constantinople As in the case of the 
British Association, so, and even more so m the 
case of the Australasian Association, the crowning 
triump)h of the work has been the bringmg together 
for personal interchange of thought of so many 
remotely separated scientists 

In regard to Liversidge's work at the University, 
as a teacher he was always remarkably successful 
and impressive with his practical demonstrations 
and lecture experiments Starting with very small 
buildings and next to no ec{uipment, he w^as able, 
when he retired from the chair in 1908, to hand 
over to his successor. Prof Fawsitt, a large and 
flourishing school provided vuth laboratories, 
lecture-rooms, and eciinpment reasonably up to date 
in view of the great distance of Australian uni¬ 
versities from centres of science in the old world 

In spite of the time spent in teaching and organis¬ 
ing, Liversidge s output of research work was con¬ 
siderable. His researches were directed chiefly to 
descriptive and ex|)erimental mineralogy. His 
chief published work was The Minerals of New 
South Wales.'" He did much to stimulate interest 
in meteorites, collecting, analysing, and describing 
many Australian meteorites. Meteorites led him 
to study Australian meteoritic dust, especiall}’' the 
very finely divided red dust deposits which, in the 
hot dry climate of Australia, owe their origin to 
the transporting power of (drcular storms in 
the interior of the contimmt. He also ])u])lishcd 
several ])apors on tlic origin and pre(apitatKm of 
gold, gold in solution in sea water, and the ])ossib]o 
growdh of gold nuggets in Australian alluvial 
deposits. 

Altogether Liversidgc contributed mou' than 
one hundred iiapers relating chiefly to ciiemistry 
and mineralogy, to the Chemical Society, the Royal 
Society of New' South Wales, and the Royal Society 
of London. He made a hobby of accpiiring minerals 
and meteorites, and his collections have frequently 
been displayed at exhibitions in Australia and in 
the northern hemisphere. Since retiring from the 
chair of chemistry at the University?" of Sydney, he 
continued until lately his reseatches at London 
laboratories. He W'as vice-president of the Chemical 
Society (1910 to 1013) ; vice - president of the 
Society of Chemical Industry (1909 to 1912) ; 
president of the Royal Society of New South Wales 
(1886, 1890, and 1901), president of the Austral¬ 
asian Association for the Advancement of Science 
(1888 to 1890) ; and vice-president of the British 
Association (1896). He w^as also a member of the 
Philosophical Society of Cambridge, of the Physical 
Society, of the Mineralogical Society of 'Great 
Britain and France, and he was elected a fellow^ of 
the Royal Society of London in 1882. Honorary 
degrees or membersMj^s were conferred upon him 
by universities and scientific bodies, totalling 
thirteen in number. 

Liversidge to the last was no less loyal to 
Australia than to the mother country, and after his 
return to England he continued to correspond 
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overseas and to study carefully Australian journals, 
and if'he found any matter needing lus help either 
in Australia or New Zealand that help wms fri'cly 
given. Previously to the migration of Livcrsulge 
to Australia, the case of scientific men there mighty j 
be described as that of qiioi homines lot senientuie, 
but after his years of residence there and the found¬ 
ing and fostering of the Australasian Association, 
men of science in Australia and New' Zealand spolve 
w'lth one voice, a voice which met with such a fine 
resjionse in the visit to Australia of the British 
Association in 1914 and the Pan-PaGiHc Science 
Congress in 1923. 

Livorsidge’s beautiful home and grounds, Fickl- 
iiead, Coombe Warren, Surrey, with the hisioriii 
spring from wkieh Cardinal Wolsey carried the 
W'ater m largo lead pipes all the w^ay thence, with a 
dive under the Thames, to Hampton (burl, was for 
many years past the Mecca of pilgrims of science 
from Australia There, too, he freipiently enter¬ 
tained—for he loved liospitahty—not a few^ oi ins 
old colleagues whom ho used to meifl regularly at 
the Athenanim. 

One thing surely stands out among the many lor 
wliich Liversidge will be gratefully remembered, 
and that is his splendid striving for the JralarniUj 
of science. 

'' Frater ave atqne valeF T W. E. J). 

Prof. Gosta Mittao-Lbfflkb, For Miom. RS. 

The mathematical world is ajipriviably poorcT 
hy the death of Mitiag-Lefiler, of Stoi'ldiolm, 
wlio died there on July 7 last ll(‘- W'us born at 
Stoekiiolni on Mar. i(>, 1846 

For tlu^ best jiart of his long lif(" of (ight-y-ono 
years, Mitiag-Lefiler had Ixiii a proiul standai’d 
Ixiirer in the extraordnmry march of ih<^ (-h<x>ry 
of functions during the niiuddiith (xmimy. flow 
wonderful the progress has Ixxm w<‘ may niilise 
by comparing the scxipi^ of sonu^ of ila^ (lupK'st 
with that of some of tiie laicNst publications. A 
sort of w^arning is given liy tlu^ title of Lagrange's 
volume, dated Prairial, an V. (Second Fdition, 
1806). TluOTio des fonciions analytHpies, non¬ 
tenant los princiiies du Calcul difterentkJ degages 
de toute consichTation dhnfininient petits ou 
d’evanouissans, de limites ou de fluxions, ot 
r^duits a I’analyso algebri(|ue des qnantiic^s finies.” 
But compare its contents with that of Wei(Tstra,ss’s - 
posthumous paper, published in 1903,'' Allgmiuino | 
Untersuchungen fiber 2;^-fach jioriodiscke Funeiio-; 
nen von ^^-Veralldorlichen ” ; this is desmibed hy 
Mittag-Leffler as only a fragment of Weim'sirassA ’ 
“ Losung des Ratsels dass sein gan7.es Leben in 
Anspruch genommen hat," wkieh remains, ho says, 
in 1916, “ noch eine ungelostc Aufgabe, emo (Ior 
grossten, die den Mathematikern imscrer Tago 
obliegt." Think of the contributions of Abel, of 
Cauchy, of Gauss, of Jacobi, of Riemaiin, of 
Weierstrass, of Poincar^, and of others, wlio, from 
the first recognition that the complex variable 
‘is the natural foundation of a general theory, have 
steadily erected a structure of constantly increasing 
grandeur and beauty. 
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Of all this progress in the branches of mathe¬ 
matics to which he was devoted, Mittag-Leffler 
was an enthusiastic observer, and, of its later 
phases, a conscientious historian , and he took 
upon himself the mission of fostering, in every w^ay 
he could, amicable relations between mathe¬ 
maticians of different nationalities, and encourag¬ 
ing a disinterested pursuit of high intellectual 
aims, unaffected by any pohtical or material bias 
With evident ]oy he tells how, three years after 
la funeste annee 1870 ” “ je viiis a Pans suivre 
le cours d’Hermite ; je n’oublierai jamais la stupe¬ 
faction que j’eprouvai aux premiers mots qu’il 
m’addressa * Vous avez fait erreur, Monsieur,’ me 
dit-il, ' vous auriez du suivre les cours de Weier- 
strass a Berlin C’est notre maitre a tons ’ 
Hermite etait Francais et patriote , j’appris dii 
' meme coup a quel degre aussi il etait mathe- 
maticien ” But Mttag-Leffler was more than a 
standard-bearer of a mighty army ; he rras keenly 
anxious for the success of ins subject He quotes 
Weierstrass’s plea for the unity of ail scientific en¬ 
deavour, Die emzelnen wissenschaftlichen Dis- 
ziplinen erhalten ihre Bedeutung dadurch, dass 
sie alle zu diesem Zwecke mitwirken—in dem Mit- 
und Nacheinandersein der Dinge Ordnung und 
gesetzmassigen Zusammenhang zu entdecken— 
aber nicht ziisammenhanglos, sondern gleichsam 
erne Kette bildend ” But he is aware of the con¬ 
flict of his own subject with others whose aims 
have a more popular appeal, and when, in 1916, 
on his seventieth birthday, he devotes his house 
and library to the perpetual service of research 
in pure mathematics, he writes {Ada Math,^ 40), 
'' Pen de gens, en dehors des specialistes, com- 
prennent rimportance et la mission des mathe- 
anatiques pures,” ‘‘ un peuple quo n’accordc pas 
aux mathematiques un rang eleve dans son estime, 
ne sera jamais en etat de remplir les plus hautes 
taehes civihsatrices et de jouir, par suite, de la 
(ionsidcu'ation Internationale ” 

Mittag-Leffler was the son of J 0 Leffler, head¬ 
master of a secondary school, and of G. V. Mittag 
He was university lecturer in 1872 at Upsala, 
where he took his doctor’s degree. After three 
. years of travel (1873-1876) in Germany and 
France, he was professor of mathematics at 
Helsingfors until 1881, when he became professor 
at Stockholm (and Hector in ] 885-6 and 1891-2). 
He resigned this post in 1911. In 1882, with an 
(‘ditorial staff of mathematicians from the four 
Htaindmavian nations, and under the patronage 
of King Oscar IL of Siweden, he founded the 
journal Ada Mathematical having noted, as he 
explains, that, after 1870, the German Crelle's 
Journal, and the French Liouville's Journal, had 
both ceased to have an international character. 
Of his own journal he remamed editor in chief for 
forty years, until VoL 40 (1925), maintammg, 
through this long period, it may safely be said, 
both the devotion to modern developments and 
the high standard set by Poincare, m expounding 
ins theory of Fuchsian functions in the early 
volumes. * Special volumes were devoted to papers 
sent from all parts in commemoration of the 
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centenary of the birth of Abel ( 1902 ) , a volume 
(38, 1921) was given to contributions by various 
writers in memory of Poincare, and a volume 
(39, 1923, 258 quarto pages), written largely by 
Mittag-Leffler himself, is in effect a first hand 
critical history, of extreme value and interest, of 
the ideas associated with the names of Weierstrass 
and Poincare. Beside the 57 pages dealing wuth 
the personal history and work of Weierstrass, this 
volume contains a paper of 65 pages largely com¬ 
posed of letters from Weierstrass to Sonja Kowalew- 
sky Mittag-Leffler was m a good position to 
VTite, as he had collected the necessary documents 
over many years 

The latter paper directs attention to another 
side of Mittag-Leffler’s activity, and helps also to 
a better understandmg of a book written by his 
sister, Anne Charlotte Leffler (Mine. Eddgren, and, 
later, Duchess of Cajanello) ; this is a biography 
of Sonja Kowalewsky, written m continuation of 
the autobiography of the early years of the latter ; 
it is a book which every one who is interested in 
contemporary mtellectual movements will have, 
or should have, read,^ It appears that after Mine. 
Kowalewsky had spent her four student years vuth 
Weierstrass (in continuation of her studies at 
Heidelberg), and was settled in Bussia, it was sug¬ 
gested by Weierstrass to Mittag-Leffler, then in 
St. Petersburg, that he should call on Mine. 
Kowalewsky. The final outcome was that, very 
soon after Mittag-Leffler had been appointed 
professor in Stockholm, ho took great trouble to 
open the way for Mine Kowalewsky to settle there 
as lecturer in mathematics Of his admiration for 
her personality, and of his feeling that he was 
doing a great thing for higher education, and for 
Stockholm, there is ample evidence—there is^ also 
evidence in Weierstrass’s letters to Sonja of the 
regard which he had conceived for the personality 
of Mittag-Leffler. The end of the experiment at 
Stockholm is given in graphic phrase in the liook 
referred tr The gist seems to lie in A Ch Leffler’s 
description^ of Sonja’s '' ardent besom d’intimite 
intellectuelle, et de la souft’raiice intense que lui 
cansait le sentiment de la solitude . Le travail 
par lui-meme, la recherche ahstraite d'lme v<^rit6 
scientifique, ne la satisfaisant pas, il fallait qu’eiio 
fut comprise, devinee, admiree, encourageV a 
chaque pas, a chaque noiivelle id6e qui naissait en 
elle . . . Mittag-Leffler disait souvent a ce sujet, 
que ce besom d’etre comprise etait cliez Sophie 
line faihlesse de femme ; un homme de genic ne 
depend jamais ainsi de la sympathie des autrCvS ” 

It will be gathered from what has been said how 
important was the service of Mittag-Leffler, as a 
link, as a sort of gracious master of the ceremonies, 
for one aspect of modern mathematics , it were to 
be washed that in England wm gave more of the 
! reverent care which animated him, to the historical 
and personal side of the development of the subject. 
His own personal contributions to the theory of 
functions need no long comment here. One of his 

1 “Souvemm d’enfanco de Sophie Kovalowskys Kuivis de sa bio¬ 
graphic ” (Hachettc, 1895). Also m Swedish, German, and UiigUah 
(Walter Scott) 
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papers, dealmg with the formation of a function 
of \^liieh the behaviour at its singular points is 
specified a priori, was the occasion for a paper 
presented to the Berlin Academy, in association 
with the name of Mittag-Leffler, by Weierstrass. 
It IS perhaps opportune to remark that the in¬ 
timately related construction, by Weierstrass, of 
an integral function with given zeros, which one 
miglit naturally have thought to be suggested by 
Gauss’s factorisation of the gamma function, was 
given only in 1874, vhen IWierstrass vas fifty- 
iime years old (letter to Sonja Kowalewslcy, Ada 
Math , 39, 151), and that the form of Gauss’s 
factorisation which exactly suggests the general 


theorem was given in 1848, by F W Newman, in 
the Camh and Dublin Math Jomnal, Z, This was 
remarked by the late G B Mathews in the pages 
of Nature, long ago; it is not referred to by 
Mittag-Leffler in dealmg with Weierstrass’s early 
investigations (1843, 1856) on the ^ analytical 

Facultaten. Another matter of a different kind 
occupied Mittag-Leffler m a senes of papers * the 
expression of a function, with snigniarities for 
finite values of the independent variable, m a form 
which IS valid over the whole plane as dissected 
by lines passing to infinity from the singular points 
of the function Other papers, many wriitmi in 
Swedish journals, are not as yet so well known 


News and Views. 


AoRicuLTimE IS the olde.si ot the chemical in¬ 
dustries. The business of feeding man and his fj tends 
has, fortimately, been able to jog along foi a very 
long time wuthout entering into any close relationship 
■with synthetic chemical industries other than that 
carried on so universally and so successfully by certain 
of the lower organisms of the soil. There has, more¬ 
over, been a disinclination to apply some of the new 
knowledge that has been placed at the service of the 
farmer, it being dismissed as being of little conse¬ 
quence when compared with the accumulated prac¬ 
tical experience of generations on the land. Doubtless, 
too, the lack of consideration has not all been evi¬ 
denced on one side HowTvor this may be, it is a 
fact that we cannot continue indefinitely i-o live on 
the reserve fertility of the virgin plains of the earth. 
Sir Allred Monel, m an address read bcloro the dclo- 
gafes to the Imperial Agi’icultural Rosoardi (Conference 
at BilJinglmm on Oct. 18, based his remarks on tins 
truism, and on the part wlucli synthetic chemical 
industry must play in the future development ofc‘ 
agriculture. So far as the Bntisli Empire is concerned, 
the economic aspect of the situation is no less con¬ 
siderable than the scientific. As was jiointed out m 
the address, for many years Europe has paid to South 
America millions upon millions of pounds for nitrogen 
in the form of guano or of sodium nitrate. Impeiial 
Chemical Industries, Ltd., has set itself the ambitious 
task not only of supplying the whole Emigre with 
fertilisers, but also of acquiring and disseminating 
information concerning their application to soils of 
%^arying cpialities and %^arying needs. 

Nitham, Ltd., the selling organisation which has 
been set up to deal wuth the now synthetic fertilisers, 
has, said Sir Alfred Mond, already instituted a free 
and disinterested advisory service to farmers. It has 
also established a research station, with upwards of 
400 acres of farm lands, where problems relatmg to 
the use of fertihsers and to the feeding of stock are 
to be investigated. The activities at Bilhngham, 
however, will not be confined to the manufacture of 
, simple synthetic nitrogenous fertilisers, but will extend 
to the production of compound fertilisers, containing 
nitrogen, phosphorus, and potassium—the three chief 
plant foods—according to the demands of experi- 
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ment and oxporiciico. Naiinally, the fiM’t-iliser riMjuirc'- 
ments of the Hi’iiish Isles will bo tlu^ first to i*eeei\(^ 
attention. 

A CAHEFUL consideraiiou of Sir Alfrcnl Mond’s 
address loads one to the conclusion that, altluiugh lio 
had no startling or ovon now tliosis to prosiaii, lio 
was able to show tliat lm])orial (homical Industnos, 
Ltd., fully realises tho nature of tlu3 prolilonv—that 
of most effectively using ehoiuical and mechanical 
knowledge in tho multiplicaiiion of tho fruits and 
iTchos ot the earth—m its fulnro as well as in its 
liresont- aspc^cts, and that tho organisation is solving 
it in a patriotic as W(3ll as in a eonnnoroiaily suoc'c^ssful 
manner. Jt is not merely a quostion of b(3ing 

so many more mouths i/O food and bo(li(\s i^o clot-lu^ 
each yonv. Nestlior is it ontin^ly a ((la^staou ot nuHlnig 
a denuuid tor a more variod tood supfily ; for satisty- 
ing the roipiinsnonts of a gou<s*ation hottia’ instru(*ted 
tlian its fatiuu’s in tlu' relation of ilu^t- to h(‘a,Hh. 
There is also an iiuu'oasiiig iliauand trom thi^ oh<anie-a,I 
industiies thomselvais for luw uaitta-iat. Tho a,rtifi<*ial 
silk industry is a (*a.He in point ; the ak'ohol motor- 
fuel industry is another; and man has only just 
begun to loam tho rules for training liaot.cTia, in 
commercial numbers,’ to do his will. 

The ^laughter of Animals (Scotland) Bill, whh^h 
comes before the House of Commons for its thu‘d 
reading on Nov. 15, provides tor tiio iKionsing ot 
slaughtermen in order to chock unskilful slaughtm’ing, 
and for the stunning of animals with a* medianiiially 
operated instrument before slaughtin*. A I- ihe <tom- 
mittoo stage considerable conci'SHions ha.d in b(‘ nuwki 
to tho opponents of humane slaughtering : (ITimI- 

of the bill was restricted to slaughiur - housi^s and 
knackers’ yards, swine were exempted from th(3 opora,- 
tion, and the usual exemption for Jewish siauglitoring 
was introduced. While the first two, at least, of those 
concessions^ will be generally regretted by humani¬ 
tarians, there can be no doubt that they were wisely 
made, for in exchange the opponents of tho bill have 
undertaken to allow it to pass into law. Jndcod, tho 
Government would not need any groat courage to 
adopt the bill as its own during ihe final stages. The 
subject is to be disenssod at a debate arranged by 
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the University of London Animal Welfare Society at 
Birkbeck College, Bream’s Buildings, Chancery Lane, 
at 8 p.M. on Friday, Nov. 4. The principal speakers 
Will he Mr. A. C. Dewbiiry, representing the Royal 
Society for the Prevention of Cruelty to Animals, and 
Mr. A. C. Knight, representing the Meat Traders’ 
Federation ; the chair will be taken by the president 
of the University society, Prof. F: T. G. Hobday, 
principal of the Royal Veterinary College The public 
will be admitted to the debate without ticket 

Db. William G. Savage delivered the Malcolm 
Morris Memorial Lecture (under the Chadwick Trust) 
on Oct. 17, the subject being “ Food Poisomng/’ 
After paying a tribute to the memory of Sir Malcolm 
Morris, the lecturer said that food poisoning in the 
main is a result of the complexity ol our food sux3ply 
and might be classified thus: (1) the jioison is mherent 
in the food, e g poisonous fish; (2) the poison may be 
an admixed poisonous substance accidentally intro¬ 
duced, e,g, arsenic; or (3) the poison may be of 
bacterial origm, by far the largest class. Eailier con¬ 
ceptions of food poisoning were dommatecl by the 
idea that the jioisoning was from decomposed food in 
which jioisonous chemical substances were generated 
by bacterial action, and this was commonly known 
as ‘ ptomaine poisoning.’ This idea is, however, en¬ 
tirely erroneous—there is no such thmg as ptomaine 
poisoning. Tainted food does not as a rule cause food 
jioisomng ; in nearly all cases the food is jierfectly 
good jihysically. The cause is elsewhere, and is gener¬ 
ally due to certain special bacilli gaining access to 
the food and having x30isonous ^noperties but do not 
decompose the food ; it is a definite infection of the 
food. It IS xiarticularly manipulated and much 
Jiandled foods that become infected, such as chox)ped 
meat, meat pies, sausages, and camied foods. The 
bacilli usually gain access to the food from an outside 
source, through lack of adequate care in x^reparation 
or storage, or by contamination tlirough flies or ver¬ 
min The x^revention of food jDoisomng depends upon 
a knowledge of where the bacilli live and how they 
gam access to the food, and in adequate sux^ervision 
of the x^reparation and storage of made-up foods. 

The stone imx^lements recently discovered by Mr. 

3 P. T. Burchell in Co. Sligo, Ireland, wnii be on 
exhiliition in the rooms of the Society of Antiquaries 
of London, Builington House, Piccadilly, between 
the hoius of 10 a.m. and 6 p.m. from Monday, Nov. 21, 
imiii Tuesday, Doc. (i, inclusive. The rooms of the 
Society will ho closed to the ])ub]ic at 1 p.m. on the 
following dates: Nov. 23, 24, and 26, until 10 am. 
Monday, Nov. 28; Dec. 1 and 3, until 10 a.m. Monday, 
Dec. 5 

The Huxley Memorial Lecture of the Royal 
Anthioxiological Institute for the year 1927 will be 
delivered by Dr. Ales Hrdlicka, of Washington, on 
Nov. 1, at 8.30 p.m., at the rooms of the Royal 
Society, Burlington Floiise. Dr. Hrdlicka has taken 
as his subject The Neanderthal Phase of Man ”— 
a subject which he has made X->eouliarly his own and 
upon wliich ho may bo oxxiectod on this occasion to 
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put forward views of no little imxiortance for the 
study of early man At the conclusion of the lecture 
the Huxley Memorial Medal of the Institute will be 
presented to Dr. Hrdlicka. Tickets for the lecture 
may be obtained on application to the Hon. Secretaiy 
of the Royal Anthrox3ological Institute, 52 Upper 
Bedford Place 

Miss Catox-Thompson has left for Egypt, where, 
dm'ing the coming wmter, she will continue her work 
of exploration in the Northern Faymn. She proposes 
this year to devote herself to an examination of the 
graves in the hoxie that she may be able to find 
material which will throw light upon the dating of 
the early civilisation of this area which she has 
discovered in her x^revious season’s woik, A \'ery 
high antiquity has been attributed by some authorities 
to this remarkable culture If, therefore, the in¬ 
vestigations of this year should meet with any 
measure of success, the results should prove of very 
special importance. As the arrangements under 
which Miss Caton-Thompson has worked hitherto have 
now lapsed, the present expedition is bemg carried 
on under the direction of the Council of the Royal 
Anthropological Institute, which has applied to the 
Egyptian Department of Antiquities for a concession. 
The Council of the Institute invites subsenx'^tions 
towards the cost of the expedition, which wull amount 
to at least £1000. Contributions should be addressed 
to the Hon Treasurer, Ro5"al Anthropological 
Institute, 52 Ux^per Bedford Place, W.C.l. 

Among the recent acquisitions at the British 
Museum (Natural History), we notice the following:— 

A large collection of mammals, birds, and birds’ eggs 
from Abyssinia; a large collection of leeches, earth¬ 
worms, tapeworms, etc., and a collection of millipedes 
from Colombia, and two shells of the extremely rare 
and much prized gastropod Voluta bednalli. Only 
two or three examples of this species are laiown. 

A collection of Eurox^ean and exotic Coleoxitera and 
of Hemiptera Heterox^tera (plant bugs) bequeathed 
by the late Mr. G C. Chamx^ion. The major portion 
of the bequest consists of some 120,000 beetles from 
various parts of the continent of Europe, forming 
probably the richest Euroxiean collection in Great 
Britain. Also a collection of 8406 Lepidoptera 
(butteiflies and moths) presented by Mr. G T. 
Bethune Baker. This donation includes a large 
number of types and paratypes of species described by 
its late owner, as w^ell as 5574 sx^ecimens of British 
TortricidsB (small moths, many of them of great 
economic imx3ortance), comprising the entire collec¬ 
tion of these insects formed by Mr, Richard South. 
About 500 seeds and fruits collected by the donor, 
Miss M. Chandler, in the Upper Eocene clay of Hordle, 
Hants, and described by her in the monograx^h of the 
Palseontographical Society. Many of these are new 
to science; the whole flora shows relations to that 
now hvmg in the Far East, and indicates a warmer 
chmate. Some fine ammonites and other fossil cexihalo- 
pod shells recently collected from the Gault of Dorset 
have been presented by Lt.-CoL R. H. Cumiington, 
and the Gault of Glynde, Sussex, has yielded to the 
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careful search oi ]\[i C T A. (ia.stei ncai ly a ilioiisand 
tiny ammonites beloiiuiui^ to aliout 14 .spceit's. The 
Lo^\er Peimian Haiidstones near Exeter have tiom 
time to time yielded footprints and other tnuks ot 
extinct animals, and Mr. Clayden has added to the 
national collection four slabs with very unusual ti*aeks 
of origin as yet unexplainecl 

An Italian Aictic expedition by airship is being 
planned for next year. The Tunes aimoiinees that 
the expedition will be organised and led by General 
U. Mobile, who accompanied Capt K. Amundsen in 
Ins polar Right m 1926 The Italian government lias 
offered airship N 4, which is a sister ship of the Norge. 
used on that occasion, and the Norwegian Aeio Club 
has promised the use of airship sheds at Vadso ami 
King’s Bay. General Nobile intends to make lus 
Arctic base in Spitsbergen and to explore eastward 
to the north of Siberia, intending no doubt to throw 
light on the unknown noithward extension of Nicholas 
Land. He proposes also to make a Right to the Pole. 
The Soviet Government has expressed a wish to help 
by establishing a base with supplies at the mouth of 
the Yenisei Hiver. At present a committee at Milan 
IS considering the cost of the project. The Royal 
Italian Geographical Society has promised its support. 

The newly fomaed Greenland Association of Coiien- 
hagen, which is seeking to open up this great sub- 
Arctic territory, learns that the University of Michigan, 
U S.A,, is sending a scientiRc expedition to this great 
island to stiuly and report on the meteorological 
conditions prcn-ailing there. The expedition will bo 
under the charge of Herr Hclgo Bangsh^l, viho pro- 
]loses to build an Ico-station sornowhore m the centre 
of Gieeidand, where the condition of tlu^ gr<^at leo-eap 
will be studied and general glacial rcseardies made. 
Mr. Bangsted, it may bo remembered, was a member 
of the Knud Raamusson exjicdition to Greenland 
sometime ago. 

An 01 ‘ignial suggestion has been made to Signor 
Mussolini by an engineer and architect named Fio 
Kranchi. His idea is to execute an exact model, m 
high relief, of the Italian peninsula from the A][)s to 
Cape Passaro, the southernmost point of Sicily, to 
be placed in a miniature lake sixty metres in diameter, 
representing part of the Mediterranean and Adriatic 
Seas, with the exact imitation of every geographical 
detail—^moimtains, rivers, lakes, towns, railroads, etc. 
The principal rivers, such as the Po, the Tiber, and 
the Arno, would be represented by rivulets of running 
water, reproducing the exact curves. It is projiosod 
to place this relief model in the Villa Umberto, the 
object being to give children and the general public 
a clear idea of their country. The idea has, says 
the Monitor^ met with the Duce’s approval, so that 
it will be shortly carried out. 

The eighteenth annual exhibition of electrical, op¬ 
tical, and other physical apparatus, organised by the 
Physical Society and the Optical Society, is to be 
held on Jan. 10-12, 1928, at the Imperial College of 
Science and Technology, South Kensington. The 
exliifoition committee mvites offers from research 
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lahoratuncb and mslitaiions, and from mdi\idual K'- 
seaixli rvoikei’s, ol Miiiable exhibits for the resoaidi 
and expel imental soc'tion of t he exhibition Dffei's 
of {‘xbibits in this secdion should be eommunieai.(‘d 
immediately, and m any ease notf later than Nov. J6, 
to the socretarv, Physical and Opiieal Soeudies, 
i Lowtlier Gaidens, Exlubition Road, London, S.W.I. 

At the annual statutory mooting of iJu' Royal 
Society of Edinburgh, iiold on Get 24, the lollowing 
olRcers and memliors of council were eloetod .--Presi¬ 
dent. Sir James Ewing , (general Pecrclarij, Prof, 
R. A. Sampson, Treasurer, Dr J Watit ; Curtdor 
of Librari/ and Muse'um, Prof D’Arey W. Thompson , 
Connei/lors. Prof G. IBargei, Mr. J. Bartholomew, 
Prof C G Darwin, Prof, D. VVatersion, Mr J. W 
Peek, Dr J. Ritehio, Prof. R. Sinufiold, Dr. A. L. 
Turner, Dr. G. W. Tyrrell, Piof. J. H. Ashworth, 
the Hon. Lord Constable, Prof. E Taylor Joiu^s. 

ViOLioNT oarth(juakeshocks wore rocordod m v^arious 
[larts ot the United States and Clanada on 0('t. 24. 
Tlie greatest disturbances seem to liave been regis¬ 
tered between 11 a.m. and 11.20 Mr. J. J. Shaw, 
of W6.st Bromwich, records in the Times that his 
instruments registered laigo movcinouts, bt\gmniug 
just after 4 p.m. on Oct. 24, wliich corresponds to 
Ham. Eastern time, and continuing until about 5 20, 

The Report of the Progress of the Ordnance Survey 
for 1920-27 has boon ]mbhshod (London H ]\i. 
Stationery ORice, 9d. net) Among the a(*hi('vem(^nts 
may be noted the compkd.ion of the ‘‘ Popuhu* 
Edit.ion ” of the 1-mch ma]) of England and Wakw, 
and the publication of fifteen sheets of th(^ sanK^ map 
of S(‘otlaud, nuiking a total of twiaitydivo sIkhIs of 
thafr country. Tlu^ 10-inch map of (h’l'ak Britain is 
now compkdi^ in thnn^ slxMds , the 1/M physical map 
of England and Wah^s is bihig Impi'ovuMl, and asimiiai* 
maj) of Scofhmd is m hand. Tlu^ usual revision m the 
hold of the large-scale maps has hiuiii cari'aMl ou(', but 
the reveision to (puu'tor sIhhIs of (bme-h map has 
caused some delay in publication A revised iMlitiou 
of the map of Roman Britain will shortly b(^ ri^ady. 
A considerable amount of arclueologicuil work has beim 
undertaken. Lastly, it may be noted that- thi^ outpuf^ 
of maps, exclusive of those for other dc^iiartuKinis, 
readied more than throo-tpiartors of a million, and 
sales of maps showed a markeil nicuuisix 

The long spoil of wot woatlua- in (hnwt. Bril.ain 
that began in June and contimu^l with oxtraordimu’ily 
few breaks up to the end of tfio holiday season, had 
a very abrupt ond when a ridge of high pn^ssurt^ 
advanced from the Atlantic on the night, of (){‘t, 2 
behind an unusually fast-moviug dofiression wfiieh 
had caused gales and very heavy rain in tJio north. 
A general sustained upward ‘ surge ’ of thc 3 barouud-or 
then occurred over a wide area, and Hus con verted 
the ‘ridge ’ into a large circular anticyclone in the space 
of twelve hours. At 7 a.m. on the morning of Oct. 3 
this anticyclone lay centrally over the J^ritisli Islets, 
and was still growing in size. It jirovod very porsistc^nt, 
and inaugurated a long spell of dry wcatlior over the 
whole country. At Kew Observatory slight rain toll on 
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Oct 1 and 2, amounting altogether to two millimetres, 
but from then up to the 21st there was an unbroken 

MicceflKion of days with no rain or only a fraction of a 
millimetre. At Ctiasgow and Plymouth a dry spell 
■of almost eqnal length has been lecorded, which 
would have been a general experience over practically 
the whole of England and a large part of Scotland 
but for some local ram in the Midlands and the north 
on Oct 12. This has been the longest spell of drought 
at Kew this year, and unless some decided change 
takes place, October, normally the wettest month, 
may prove to be for London very much the driest in 
the present year 

The Compton medal of the Institution of Auto¬ 
mobile Engineers has been awarded to Mr, H. R. 
Ricardo for his paper entitled “ Some Notes on 
Petrol-Engine Development.” 

The Cambridge University Press will shortly 
publish A Shoit History of Western Civilisation,” 
by Prof, A. F. Hattersley, the aim of which is to trace 
the origin and growth, in its essential featmes, of the 
European civilisation of to-day The same publishers 
are also issuing “ The x4ntiquity of Man in East 
Anglia,” by J. Reid Moir, who has endeavoured to 
give an easily understood account of the remains 
discovered in Norfolk and Suffolk which, in manj^ 


eases, are of such a nature as to have implications 
extending far beyond the relatively small area in 
which they were found. 

Applications are invited foi the following appoint¬ 
ments, on or before the dates mentioned :—A patho¬ 
logist and curator at the Royal London Ophthalmic 
Hospital—^The Secretary, Royal London Ophthalmic 
Hospital, City Road, E C 1 (Oct 31) A lecturer m 
the pharmacy department of the Simderland Technical 
College—The Chief Education Officer, 15 John Street, 
Sundeiland (Nov. 7). A farm diiector at the Rotham- 
sted Experimental Station—The Secretary, Rotham- 
sted Experimental Station, Harpenden, Herts (Nov. 14). 
A chemical assistant in the laboratories of the Re¬ 
search Association of British Flour Millers — The 
Diiector of Research, Research Association of British 
Flour Millers, Old London Road, St. Albans. A 
teacher m mechanical engineering at the Barnsley 
Mining and Technical College—The Principal, Mining 
and Technical College, Barnsley. An engineering 
assistant m the electrical engineer’s department of 
Stoke-on-Trent — The City Electrical Engmeer, St. 
George’s Chambers, Kingsway, Stoke-on-Trent A 
clinical x:>athologist at the Crichton Royal Mental 
Hosxutal, Dumfries—The Physician Superintendent, 
Crichton Royal Mental Hospital, Dumfiies 


Our Astronomical Column. 


Brilliant Meteors on Oct 17 —^IVIr. W. F. j 
Denning writes that “on the night of Oct. 17 three 
brilliant meteors were visible at the following times 
I’especdmely : 2P^ 22i‘ 15“^ and 23*' SO'''. The 

meteor of 22*' 15"' was a C^rpncorind ; the other two 
weie fine Onomds. The one which appeared at 
23*' 36'" wasaveiy brilliant object and observed from 
Yorkshire and from Eritb, Kent. The meteor passed 
from over Cromer to east of Nottingham, and fell 
from a height of 86 to 52 miles. The luminous flight 
vas about 92 miles long, and the velocity 38 miles 
pel second. The maximum of the Orionid shower 
usually occui’s on Oct. 20 or 21, and the a^ipearance 
of several largo meteors from it as early as Oct 17 
induces the supposition that the display may have 
been of rather unusual richness this year.” 

The Atmospheres of the Giant Planets —^The 
Scientific Amen can for October contains an article on 
this siilqect by Prof. H. N. Russell, who writes from 
the Lowell Observ^atory, Flagstaff, and utilises many 
of the beautiful planetary photographs obtained 
tboro by Dr. E. C. Sliplier, some of which are re¬ 
produced. (A small slqj should be noticed; the 
markings seen on Saturn m 1876 and 1903, and used 
for finding the time of rotation, are described as 
dark instead of bright.) 

Tlio 1 ‘adionietric observations of Coblentz and 
Lampland are quoted as proving that the outer 
I regions of the atmospheres of the giant planets are 
at a very low temxierature ; but that, as there is a 
^ series of cloud layers many thousands of miles thick, 
those would be an effective blanket to outward 
radiation, and the temperatures at the surfaces of the 
jilanots may be much higher. 

As is well known, the spectra of these planets show 
a series of strong absorption bands, which steadily 
incroaso in strength as we travel out from Jupiter 
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to Neptune. This suggests that a very low tempera¬ 
ture IS required for their production , the suggestion 
IS made that, if a long tube were cooled by a sur¬ 
rounding jacket of liquid air and filled with various 
gases, a study of their spectra might give a clue to 
the identification of the gases producing the bands. 
It is noted as a x>ossible clue tliat some of the oxides 
of nitrogen can be protected from decomjiosition 
only by keeinng them very cold. The great variety 
of colours seen on the discs of Jupiter and Saturn 
IS given as an additional proof that a large number 
of gaseous comxiounds are present. 

The jihotographs that are reproduced were taken 
m light of different colours. As might be expected, 
those m violet light show much greater darkening 
at the limbs, for the same reason that the setting sun 
looks red. The jiolar regions of Saturn are especially 
dark. The light from the ring, when photographed in 
yellow light, loolcs about equal to that from the middle 
of the disc, but in violet light the ring is the brighter. 

Tables for Motion in an Ellipse, —Dr limes 
has xniblished a very useful table, giving the abscisstn 
and ordinates of a point describing an ellqitical orbit 
under gravitation. The focus is the origin, and the 
major axis is the axis of x. The values are given to 
five places of decimals, the semi-major axis being 
taken as imity. They are given at intervals of one 
degree of M, the mean anomaly, and for intervals 
of 0 01 m the eccentricity, extendmg from 0 00 
to 1 00. The tables are mainly intended for work 
with rectangular co-ordinates, but they are also very 
useful for those who prefer loolar co-ordinates, since 
tan V = YjX and r = X see vot Y cosec v. Similar tables 
have ajipeared before, but not on quite such an ex¬ 
tended scale. They are useful both in the computa¬ 
tion of ephemerides and of perturbations. They 
1 form an axixDendix to Union Observ. Circular, No. 71. 
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Research Items. 


Climatic Contbol ot Wheat and Wool in 
Aijsthalia — ^Alr. Henry Barkley, the Senior Research 
Meteorologist of the Conmionwcalth Weather Bureau, 
has published preliminary results of the control 
exercised by rauifall during critical periods on 
production in Australia. The first paper {Wheat and 
Gram Beview, Aug. 6) shows that after allowing for 
the gradual improvement due to improved methods, 
90 per cent, of the variations in the Victoiian wheat 
haiwest depend on fluctuations of the rainfall in 
August and September, thus enabling a very good 
forecast to be made two months ahead. The relation¬ 
ship is not linear, but the wheat yield is roughly 
proportional to the logarithm of the rainfall In 
other parts of Austiaha the critical periods vary 
from June to August. Another interesting result 
wdiich the author obtains is that there is very fair 
agreement between the spring wheat yields of Victoria 
and the contemiiorary autumn yields of Canada and, 
until 1916, Russia This is attributed to a general 
control of the climates of all thiee countries by solar 
variations, which cause a cyclic change of roughly 
three years, Mr. Barkley’s second paper {Pastoral 
Mevtew, August) deals with the control of the wool 
yield in November by rainfall as early as January 
and February. The relationship is again very close ; 
the weight of the wool clip shows a progressive 
increase as the ramfall of the two months together 
rises from 1 to inches ; the latter is the optimum 
value and heavier rain causes a slight falling off. It 
is not yet oleai*, however, whether the increase of 
weight represents a real gam of that amount, or 
whether it is paitly due to an increase of greasy 
matter, and further data are required to settle this 
and some other doubtful points. It is to be ho])od 
that Mr. Barkley will bo able to oontmuo those 
valuable researches, which have a direct bearing on 
Australian production. 

Canabian Salmon. —Few obsorvaiaons have boon 
made on the biology of tho Atlantic salmon {Salmo 
solar) from Canadian waters, and a recent publication 
by W. L. Calderwood on tho salmon of tbo Rivcu’- 
Grand Caseapedia in the Quebec Province is welcome 
(Proc, Boy. Soc. Edinburgh, vol. 47, pt. 2, No. 10, 
1927), The number of scales examined was un¬ 
fortunately low, but they appear to furnish informa¬ 
tion of considerable interest. The smelt ages were 
remarkably high, the three and four-year-old smolts 
forming 58*8 and 34*1 per cent, of the whole respec¬ 
tively. Thor© were no one-year-old smolts and two 
were five years old. In this respect they resemble 
those from certain northern rivers in Norway, althougii 
they do not agree with results from the River Moisie 
in Canada, which lies north of the Grand Caseapedia, 
.where two-year-old smolts were the most common. 
There were no grilse, neither were there any small 
spring fish represented in the samples. In fact only 
eleven fish returned after two winters m the sea, 
while the majority did so after three winters. Al¬ 
though the fish do not come into the fresh water 
early because the river is not open, no summer 
feedmg appears on their scales. The fish of the 
predominant three-winter group averaged 23*6 lb. 
and the average length was 38*3 in. Of the 182 
fish, 62 had spawned previously—48 once and 14 
twice. 

Tanninu Matebials oe Australia. —The Council 
for Scientific and Industrial Research of Australia 
has just pubhshed a survey of the tanning materials 
of the commonwealth {Bulletin No. 32, by D. Coghill). 
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The survey was designed to explore tho possible ^ 
commercial resources of Australia in vegidable 
tanning materials. With this end ni view, all tho 
barks, woods, twigs, loave.s, and fruii- from which 
tannin could be extracted have been oxaminiai, and 
their possible utilisation discussed. While no now 
sources of importance have boon discovered, the 
availability and quantity of tho tannins previously 
known have been thoroughly ro-examinod, with tho 
view of establishing a fiouiishing tannin extrae.t 
industry in Australia Western Australia is rich in 
natural sources of tannins, while the eastern provinces 
provide a fertile and bioad ground for tho cultivation 
oi those s]ieciGs which give a good yield oi‘ tan bark, 
and grow cjuickly. Tho proposition is a ])raisowortliy 
one. New sources ol tannins arc urgently neodocL 
Already Australia has to import some of her tan 
extracts, and during the last few decades there hUiS- 
been an increasing dopenden(*o of tho older countries 
on tan stuffs imported from now and less-developed 
regions, a condition of things accontuatocl I'ccently 
by the ravages ol tlie chestnut blight, is 

seriously reducing the supplies ot tanning inatonals 
obtained from that/ tme. 

Stimulation oe Plant AoTiviTY.-"~Many choruical 
substances, apart from those ordinarily rocognisodi 
as fertilising elements or yielding energy* to xilauts by 
oxidat/ion, aro known to ineroaso in several ways 
the rate of growth. F. E. Donny, of tho Boyce 
Thomson Institute for Plant Rosoai’ch, dis(jussi\s. 
some such effects {Proa. U.S. Acad. Sciences, vol. 13, 
July 1927). The yellowing of conimoriuaily mature 
but still grocm lemons and oranges may bo very much 
accelerated liy exposures to minut/d quant/iiies of 
ethylene gas--one part or loss in X0d)0d parts of air. 

A study of tho respiration of ((unoim so tixposed 
showini that the pliysiological ac(-ivd-ios of tli<^ fruits 
were greatly inoreasod, th<^ rale of production of 
earlxni dioxide being doubled or ti’obliMl in 48 hours. - 
So far, ih<^ ni(M*Juuusin of tins ri^spirafury incrivisi^ is 
unknown. Furthermore, t-h(' st/imulatiilg elTectH of 
ethylene an^ not conliiKHl to (htrus fruits, hu* Rosa 
iound that th(^ uvst pix'iod of dormant buds of 
potato could shortiuicid hy suit-al>If!i I'n^atinent/ 
with that gas. Denny now finds t-hat siworal c.luanical 
agents will break tho rest period oi plants; c.g. ’ 
ethylene chlorhydrme, othyliaie chloride, various 
thiocyanate solutions, acetaldehyde. 17io ehomieals 
that were found to cause stimulation varied greatly 
in character, so that no evident ndation (tould bo 
established boWocn tho typo of chemical used and 
tho result obtained. In most cases it did not seem 
X:)ossiblo that the substance was uscmI by the pla»n(> 
directly as food, and m no c.as(?i could it/ have supplicnl/ 
sufficient energy to accoimt for tiio n^sulting increa/ScMl-^ 
activity. Now Garrol and baker found tfiat thi I 
substance in embryonic iissuo whi(di markedly 
stimulated multiplication of isolai/od cells was iho\ 
product of tho jiartial hydrolysis of a protein, liiej 
present author suggests that possibly the slighli 
injury produced by those choimcal stimulants mayf, 
cause a slight and partial decomposition of consiituontA 
of the tissues, resulting in tho release of growthi 
promoting substances which start up renewed coll* 
division and bud growth. 

Origin oe Mutations- —Some experiments by 
Dr. A. M. Banta and Mr. T. R. Wood of tho Station 
for Experimental Evolution at Cold Spring Harbour 
are described in a recent bulletin of Soionco Nows 
Service of Washington. Dr, Banta has been invosti- 
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gating the genetics of Cladocera for many years, 
growing great numbers of them in water bottles under 
controlled conditions. One mutation winch appeared 
recently failed to thrive under the ordinary conditions, 
but flourished and multiplied when kept in vater 
at a higher temperature. It is suggested that the 
organisms inhabiting hot springs have originated in 
a sinnlar way, through mutations adapted to high 
temi^erature conditions occurring near a hot spring 
where their descendants could reach the environment 
necessary for their prospeiity. 

Northebn Cyclostomes and Elasmobbanchs — 
Recent additions to the fishes in “ Die Tierwelt der 
ISTord- und Ostsee ” (Leipzig : Akadeinisehe Verlags- 
gesellschaft, 1927) are the Cyclostomes (Gyclostoym, by 
W Schnackenbeck, Teil XII. d), and the Elasmo- 
branchs {Elasmohianchii, by E Ehrenbaum, Teil 
XII. e). The cyclostomes in this area consist of three 
genei'a, each j*epresented by one species, namely, 
Petromyzon mmmus, the sea lamprey, Lainpetia 
fluviatilis, the iiver lamprey; and Myxme glutinosa, 
the hag-fish. The true fresh-water lamprey, Lampetra 
planeri, although mentioned in this work, does not 
stiictly come within its limits Dr Ehrenbaiun gives 
a good account of the elasmobranchs. Chimcera 
monstrosa is the only representative of the Holo- 
cephah in north European waters, and most of this 
section is taken up with the description of the Selachii 
(sharks) and the Blatoidei (skates and rays) The 
low salinity of the Baltic bars the presence of elasmo¬ 
branchs except as occasional visitors, therefore nearly 
all the species recorded are from the Xorth Sea area 
and several of these are very rare, such as the electric 
and eagle rays and some of the sharks On the other 
hand, certain rays, such as Paia clavata m the North 
Sea, the Skager Rack, and C'attegat, and Raia batw with 
a wider range, have liere their inaxiraiun distribution, 
whilst the cosmopolitan Acanthias vulgaris is the 
commonest dogfish and is to })o seen m swarms in 
the North Atlantic Sharks and rays feed upon 
alniG t all the groups in the animal kmgdom—fishes 
of all sorts, molluscs, Crustacea, echinoderms, annelids, 
and oven sea-anemones an<l ctenophores, Selache 
maxima, the basking shark, being entirely a plankton 
feeder, eating small Crustacea and even diatoms. Good 
notes are given on the feeding and breeding habits of 
all known forms. 

Japanese Pliocene Mollusca —The molluscan 
fauna of the lower part of the Kakegawa (Lower 
Pliocene) Senes in the province of Totomi forms the 
subject of a monograph by Jiro Makiyama {Mem. 
Coll Sci. Kyoto Imp. Lhiiv., ser. B, vol. 3). The 
beds in cpiestion, Daimtian, occur between Hutamata 
and Minamiyama on the Tdkaido, or East Sea Road, 
and seem referable to the Plaisancian. The fauna 
contains 171 species of which 46*8 per cent, are 
known as living Detailed descriptions of these, in¬ 
cluding many new species, are given and accompanied 
by six excellent plates. 

Peap as a Soubce op —The curious meta- 

liohsm of peat plants, which releases large cpiantities 
of fatty substances, and impresses very characteristic 
structural features on the plant fonn, was investigated 
a few years ago by Priestley and Hmchliff (see The 
Naturalist. 1922, p. 263, and 1924, p. 201). These 
fatty« by-products are now being turned to com¬ 
mercial account. In the curient issue of the Bulletin 
of the Imperial Institute (vol 25, No. 3) an accoimt is 
given of some experiments which have been earned 
on there on the extraction of wax from some samples 
of peat from Ghatham Islands. The work follows on 
similar resoaichos ali-eady earned out m Germany 
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Hot extractions made in a Soxhlet apparatus with 
chlorofoim as a solvent gave the reniaikably high 
yield of 25 per cent, of crude wax, the yield m tiie case 
of most peats so far tested being from 6 to 8 per cent. 
The cost of chloroform, ho’wever, piohibits the use of 
this method as a commercial venture. Other experi¬ 
ments showed that benzene or mixtures of benzene 
and alcohol were ahnost as efficient for extracting wax 
from the peat, besides showing considerable advantage 
in regard to cost Preliminary trials indicated that 
kerosene might jcossibly be used, but its high boiling 
point made the subsecpient separation of the wax 
difficult. The crude w^ax had a dark colour, a melting 
point from 70° to 74° C , and could not readily be 
bleached. It is estimated that a market could be 
found for 500-2000 tons of the wax per annum 
for use m boot polish and related industries An 
analysis of the peat remaining after exti action of 
the wax showed that the residue would foim a 
useful fuel 

Small Eleotbic Furnaces fob the Labobatoby. 
—The Ghemiker-Zeitmig of Sept. 28 contains a 
descrij^tion of a new type of small electric furnace, 
with which a crucible can be heated m one hour to 
a temperature of about 860° C The furnace is most 
easily adapted to a tension of 110 volts, and if the 
current does not exceed 2 2 to 2 4 amperes the 
heating coils will last for several thousand hours. 
The furnaces are made by the firm Hugo Helberger, 
of Mimich, and are provided wnth specially adapted 
regulating resistances, by means of which it is easily 
possible to control the tem]jerature. 

The Weathebing op Textile Fibbes —The 
Ghemiker-Zeitung for Oct 8 contains an account by 
Dr. H. Sommer of experiments on the weathering 
of textile fibies, earned out on the roof of the 
observatory at Neubabelsberg, near Potsdam. The 
complete record of the investigation will be found 
in the Leipz. Monatssclirijt fur Textihndusfrie. It has 
been found that the weathering is chiefly a surface 
effect produced mainly by ultra-violet rays and is 
helped, particularly m the case of wool, by the 
presence of moisture. Of the different materials 
examined, silk proved to be the least and wDol the 
most resistant to the disintegrating action of sun- 
shme. The sunshine-hours rec[uired to produce com¬ 
parable effects were as follows • silk, below 200 ; 
jute, 400, artificial silk, 900 ; cotton, 940; flax, 
990, hemp, 1100, raw wool, 1120; chromed wool, 
about 1900; but differences in thickness w^ere not 
taken into account. 

The Gabbon Abc —Tlie issue of the Physikalische 
Zeitschnfi for Sept, 1 contains a paper by Drs R. 
Seeliger and H. Schmick, of the University of Greifs- 
wald, on the mechanism of the carbon arc. By the 
use of an arc enclosed in a vessel, they have been 
able to study the effects of reducing the air pressure 
from atmospheric to 2 or 3 cm. of mercury, on the 
positive crater and the light it emits, and on the 
volt-ampere characteristic of the arc. They find that 
in air and m nitrogen, the area of the crater increases, 
and the current per unit area of the crater therefore 
decreases as the pressure decreases. The increase of 
area of the crater is accompanied by a decrease of 
its temperature and a decrease of the voltage between 
the carbons. If the decrease of pressure is slow, at 
1 or 2 cm. of mercury, the pressure rises from below 
40 to 50 or 60 volts, and at about 0 5 cm. of mercury 
falls suddenly to 32 volts, at which it remains steady, 
the crater being much reduced m area. No theory 
of the arc has been propounded which will account 
for the facts observed. 
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The New School of Biochemistry at Oxford. 


T hough the study of dieimcal pliysiology in 
Oxfoid began some three hundred rears ago, 
it IS only within the last few yeais that this subject 
has been recognised as a h.eparate school ot science. 
It then became cleai that the importance ot the study 
of the chemistly of living things together with the 
rapid extension oi knowledge in this held made it 
imperative that recognition should be given to bio¬ 
chemistry by the foundation of a readership or chair 
The University was foitimate in the generosity ot 
Mr. Whitley, of Trinity College, who made possible 
the foundation of a chair, thenceforward known as the 
Whitley Chair ot Biochemistiy To this chair was 
electecf, in 1920, Dr. Benjamin Mooie, who may be 
legarded not only as the first to hold the chair of 


were openetl by the Rt Hon. Viscount Chan¬ 

cellor of the University, on Oct 21, biochomistiy 
ceases to be taught in the premises of the Department 
ot Physiolog 3 % and tins Depaitmout tlierctore gams 
valuable extia accommodation It has, bowe\ or, been ^ 
an impoitant teatuie ol the (ievolopmcnt to koo[) the 
Departments ol Physiology and Biochcmistiy m inti¬ 
mate connexion with one another In oi’der to accom¬ 
plish this, the new building is L shaped and forms 
with the old Department ot Physiology" part of a 
C[uadrangle There has also been incoiporated in the 
scheme of development a conjoint libiary' and a 
conjoint large lecture room The buildings are hirther 
connected by passages ui3on two doors, a great con¬ 
venience for students. 



Tig 1.—School of Biochemistiy University of Oxford. 


biochemistry at Oxford, but also as among the pioneers 
of biochemistry in Great Britain. Unfortunately for 
Oxford, Moore did not live long to enjoy bis new 
position. The present holder of the chair, Dr. 
Rudolph A. Peters, was elected towards the beginning 
of 1923. Shortly after he came to Oxford, the Univer¬ 
sity received from the Rockefeller Poundation an offer 
of £75,000 towards the erection of a new Department 
of Biochemistry. £55,000 of this was to be devoted 
to the buildmg and its equipment, and the remaining 
£20,000 towards maintenance. This offer was accom¬ 
panied by the condition that the University should 
guarantee to contribute the sum of £25,000 or its 
equivalent in annual income towards the general 
maintenance of the new Department. This mimificent 
gift was gratefully accepted by the Umversity Hot 
only did it provide for a proper development of bio¬ 
chemistry, but also it solved the acute problem of 
providing additional accommodation for the Depart¬ 
ment of Physiology, a need that had been long 
delayed. 

By the possession of these new buildings, which 
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The building has been designed by Mr. H. H,edforn 
and is built m a classical order, which was made 
necessary by the need for large windows and there¬ 
fore narrow wall spaces between them. It consists 
of three ffoors and a mezzanine floor. Upon th<^ ground 
floor are found, besides the usual offlcos, the conjoint 
lecture theatre capable of holding some two hundred 
persons, cold storage, a dark room for jiiiotographiij 
work, and one for physical woik. 111010 are also 
a workshop and preparation room, and a small 
room for nutrition work upon rats The first/ floor, 
which may be styled tho teaching floor, is c^onnectod 
by through passage with the Department of Physio- 
II consists of two large class rooms built'side 
by side and capable of accommodating about one 
hundred students at a time. They can be usochoither 
as on© room or two. In addition to the class rooms 
there are students’ balance room, a polarimotor room, 
and a demonstration lecture theatre. Tho upper or 
second floor is reached through a mezzanine floor made 
possible by the height of tho class rooms. Ilpon this 
floor is to be found a rest room, a rooin for constant 
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temperature work, a research room with roof lighting, 
and the entrance to the indoor animal house. The 
second floor is entirely devoted to investigation. 
Besides a professor’s reseaich suite and other research 
rooms, there is also a sterilising room, a small bath 
room, an operating suite, an outdoor laboratory, and 
an aquarium room This floor opens direct to a flat 
roof 

With regard to the fittings, gas, water, and electric 
power have been brought into all rooms, and a trough 
system has been adopted for the drainage of water. 
Using this in conjunction with movable tables and 
cupboards designed upon a imit system, it will be 
possible for each research worker to arrange the 
benches to suit the particular investigation upon 
which he is engaged. 

Subject to any unforeseen development, the present 


bmlding should satisfy in the mam the needs of bio¬ 
chemistry in the University for the })resent Smaller 
wants are not yet, however, adequately met There 
IS, for example, the cpiestion of the research library, 
for which separate endo^mient is required. The 
modest sum of £2000-£3000 would go far to provide 
what IS required in this direction. The most serious 
want of all, however, is believed to be that of pro¬ 
viding studentships to enable the better men to stay 
behind for a period of one to two years to obtain 
trammg m research work, and so obtain the fullest 
possible use of the scientific opportunities of the 
University This is a need which the Department of 
Biochemistry shaies with other scientific departments, 
and until it is properly met there is no doubt that 
Great Britain will not make the best possible use of 
the brains of the younger generation at the University. 


The University of Birmingham. 

New Biological Buildings. 


the progress of the biological sciences, both 
^ ^ methods and needs have changed The 
laboratories and apparatus of a generation ago are no 
longer adequate even for teaching purposes, still less 
for research At Birmingham the three cognate 
Departments of Botany, Zoology, Brewing and Bio¬ 
chemistry of Fermentation have long been inade¬ 
quately housed in the older part of the University in 
Edmmid Street. This session, however, they have 
moved to their new quarters at Edgbaston The 
new biological block was formally opened on Oct. 20 
by the Prime Minister, Mr. Stanley Baldwin. 

The buildings, the site and general character of 
which form part of the original design of Sir Aston 
Webb, face Umveisity Road, being situated between 
the Chemical Department and the Hai’ding Library. 
The total cost of buildmgs and equipment is upwards 
of £120,000, towards which Sir William Waters 
Butler, Bart, has generously contributed £40,000, 
anil an anonymous donor £5000. 

Zoology occupies the groimd floor of the new block, 
brewing and biochemistry of fermentation the greater 
part of the first floor, and botany the second floor, 
with certain rooms also on the first floor. A large 
lecture theatre, shared by all three departments, each 
of which also has its own lecture room, forms a third 
floor. 

One important development is the recognition of 
the principle of departmental libraries Each of the 
three departments in the new block has its own 
separate library, in which will be housed nearly all the 
periodicals and books dealing with the three subjects 
respectively. These departmental libraries will be 
imder the general supervision of the University 
Librarian and the Library Committee. 

The three departments have already started work 
in the new buildings, although the internal equipment 
and furnishing is not yet complete The following 
accounts deal wuth the new departments. 

Zoology. 

The new Zoological Department, which forms the 
ground floor of the biological block, has been con¬ 
structed on a spacious scale. There are three teach¬ 
ing laboratories, for elementary, for advanced, and 
for post-graduate honours students respectively. The 
laboratories have ample accommodation, good light¬ 
ing, both daylight and artificial illumination, and 
modern fittings. The Department possesses a small 
lecture theatre for advanced teachmg, while the 
zoologists, botanists and biochemists between them 
share a large theatre. This lecture theatre accom- 
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modates the large elementary class, the greater pro¬ 
portion of whom are medical students. 

Origmal research is as much the raison d^itre of a 
imiversity scientific department as is teaching. For 
the purposes of research the new department is 
admirably equipped. The apparatus includes not 
only the microscopes and microtomes of the classical 
zoological laboratory, but also the numerous and often 
elaborate apparatus used in the newer experimental 
developments of the science. The members of the 
staff have each a private room fitted out as a labora¬ 
tory. There is a research laboratory for other origmal 
investigators working in the department, with a 
special room for entomologists, dark rooms, an animal 
room, a tank room, etc. 

The Department has a distinguished jiast record. 
Prof. T. W. Bridge, one of the original professors at 
Mason College, Birmingham, carried out much valu¬ 
able research work on fishes. His successor, the late 
Prof. F. W. Gamble, is known to zoologists all over 
the world for his researches on the coloui* changes in 
crustaceans and for his study of the remarkable 
composite organism Convoluta, a planarian worm 
with symbiotic algae. The late Prof. Leonard Don¬ 
caster was a member of the staff when he did his 
epoch-making work on sex-inlieritance in the moth 
Abraxas grossulanata. Mr. H. G. Newth, the present 
senior lecturer, is an embryologist who has made a 
number of important original investigations. Inci¬ 
dentally, a large share m the design of the laboratories 
and fittmgs falls to his credit. The present head of 
the Department is Prof H. Munro Fox. 

Brewing and Biochemistry. 

The British School of Malting and Brewing and 
Department of Biochemistry of Fermentation was 
founded at an earlier date than the incorporation of 
the University of Birmingham. Accordingly, at 
first, it was a department of Mason University College. 
The School was formally declared open by Mr. H. 
Cosmo O. Bonsor, on Jan. 18, 1900. The late Prof. 

I Adrian Brown had been appointed, and held the 
position until his death in 1919, the School being 
maintained during that interval by contributions 
from the brewung industry. After the death of Prof. 
Brown, a fmther appeal was made to the brewing 
industry, with the result that a full endowment was 
provided for the chair, to which the name of Adrian 
Brown is attached. 

The Department consists of a series of sixteen 
rooms running from east to west. There is a spacious 
general laboratory, a well-appointed microscope room. 
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and a le^earcii laboratory The profesbor and the 
lecturer have each a private looiii and a laboi-atory 
abftigned to them, and there is a special laboratory for 
analysis, and ineiil^atur room and dark looms for 
photography and polarimetiic woik. 

One of the objects of the School is to advance 
research in the many fields open to investigation in 
connexion with the fermentation iiidnstiies, and the 
professor possesses wide powers with regard to aiding 
the investigations of competent workers by finding 
aecoiniiiodation in his laboratories, and in other ways 
Apphcations concerning such questions should be 
made to the professor clirect 

Prof Adrian Brown’s research woik is well Icnown. 
It dealt with studies on micro-organisms—bacteria 
and yeasts—and the products of their action on 
different substances He studied specially alcoholic 
fermentation, and made many notable contributions 
to the chemistry of enzymes. The high 2 *eputation 
of the Department for training and research built up 
by the late Prof Adrian Biown has been well main¬ 
tained during the eight 3 ’ears which have elapsed 
since his death. 

Botany. 

The new Botanical Department, comprismg some 
thii’ty-three rooms, occui^ies the second floor of the 
new block, as well as the eastern portion of the fii’st 
floor. On the first floor are sterilising and incubating 
rooms for mycological work, staff and preparation 
rooms, and the herbarium The latter contains a 
number of unportant collections, being particularly 
rich in er\qitogams. 

The eastern end of the second or mam floor is 
designed chiefly (though not exclusively) for teaching 
purposes, and the western end for research. Between 
tliese two parts, conveniently placed for both, are the 
departmental library, museum, store rooms, etc*. So 
far as possilile, laboratories and staff and otlier roiuns 
in winch microscope work is carried on, have 
airanged cm tiio north side of the building 

Special jirovision lias been made*- for tlio study of 
]ilant physiology. The fihysiological laboratory is a 
large, well-lighted room at the extreme c^a,stern end 
of the department. It extends across tiio entin* 
width of the buildmg, being provided with nortli and 
south windows as well as three large roof-lights. 
Adjacent to this laboratory are a small clieraical 
laboratory and a physiological dark room. For 
experiments in which open air is necessary, a working 
bench* of concrete and lead has been erected on the 
roof. This bench, like the ordinary laboratory benches, 
is provided with water, gas, and electric euWent, ancl 
communicates wuth the physiological laboratory below. 

^ In addition to the buildmg and its fittings, a con¬ 
siderable sum of money has been set aside for 
apparatus. It may therefore be claimed that the 
iievr Botanical Department is well equipped and 
thoroughly up-to-date. In particular, the facilities 
for I’eseareh have been vastly improved. 

The Prime Minister’s Tribute. 

The new buildings were foimally opened by the 
Prime Mimster at a special congregation m which 
the Chancellor (Viscount Cecil of Chelwood) conferred 
upon Mr. Baldwin the honorary degree of LL.D. 
The choice of IVIr. Baldwin was smgularly appropriate, 
for not only is he a Midlander, but he was also at one 
time a student at Mason College, and the University 
of Birmingham can thus claim that it is the only 
provincial university which has a Prime Munster 
on its register of students- The function was in every 
way a success, and the Prime Minister, in proposing 
the toast of “ The University ” at the luncheon which 
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followed, made an eloquent and impressive siicech. 
He thought tliat few develo])mciits 111 (ireat Britaui 
were moj-e full of hope than the developmeid/ of the 
modern imiversities, a development of modern i-imes 
which would be looked on by the histoiians of the 
futuie as the genuine renaissance of the niiieteonth/ 
and twentieth centimes—a renaissance as gonuino and 
as pregnant in its hopes foi the future as the renais¬ 
sance of the fifteenth eentuiy. “You have to go 
back about a eentuiy to see the first i*ooi-s of tins 
movement. At that time Oxfoi'd and Cambridge 
wxre more or less monastic institutions in winch 
leainmg w^as preserved, with some skill, 111 cold 
storage About that time vou begin to see the rise 
of the liteiary and philosophical soeu'ties, in cities 
like Manchester and Birmingham pro-enmiontly. 'They 
wure societies on which (as with all good movements) 
much scorn was jioured 111 their own day. The 
Quarteflij and Edinburgh Jitwiews, winch stood then 
for the highest foims of eiiltiiro, used to donoim(j(‘ 
them on the ground that they cneouraged the vice 
which has always been a favourite vice in Birnungliain 
—they com]')lamed that they sliowed an (exclusive 
fondness for speculation on the constitution of matter 
—no uninteresting 01 unimportant subject ” 

It was not until tlie last half of the mneiuon th century 
that the university movement began to gat-hoi* sti ongth, 
and in Birmingham it was associated wdti the 
wonderful activity of Joseph Chamborlaiii and his 
follow-workers, who showed what onlightonod muni¬ 
cipal government could do. When the University 
of Birmingham obtained its charter, mainly thi’ough 
the energy of Josejili Chamberlain, tlio magnotu*. 
personality of that statesman secured the neciossaiy 
financial sup[)ort. But ho passeil away, and, not 
long after, the War came ; and the University went 
through diniculfc times. 

Financial help was neo<le<l. (iovc^rnimuds 

had done w'haf tluy could, t-lu* (hty ol thrming- 
hain gave £15,000 a yimr, and tlu* surrounding disti’ict 
al)out £ 1 - 000 . Vast fortunes am not- so (*omnion' in 
the Midla-nds as in sonu* olfioi paits of the conni-ry, 
but. that, did not, make d. any moi'i^ ddlicuK. for 
co-operat ive (ITort. to ra,is(‘ monoy. Woare probably 
standing at t.he btyimung of ono of itu^ periods ot 
increasing knowledge v\lu(‘h will mark more t.han 
over that renaissance of which f spoke trans¬ 

formation of the wortd is pr-ocoeding apa.ci^; t.ho 
civilisation of the wvst is ovcntlowmg int.o the oa.st, 
and the dead oast is givnng itsitf up Iroin the sandhills 
of the desert; an<l the liuman panorama, moro vivid 
and more extended than over, is rolling itsitf out 
before our eyes in a way which would have tilled our 
parents with amazemont. in sdeiuio the f)!*obloms 
of power and space, of the ai.orn and t.ho (te<‘tron, are 
being attacked and invaded with luon^ vigour and ^ 
more success than at any time m the frast This* 
work is being done by the co-op(U’atiV(^ idTort of men 
in a thousand colleges, suc.h as this, all over t.lu^ woihl. 
We cannot live on the sac,rifi(ies of those who have 
gone before. A double duty lies Ixdore us of ma.mt.am- 
mg tlio work winch they began, and pushing forward 
into realms of which thiy liail no eoiKU)|)tion . . . 

I believe that in time the people of this <*oimt.ry will 
learn to realise that the teaclioi's in tht^se universities are 
the helpers and servants and the friends of humanity. 
And when once that ossontial tiuth has becai gras}>od, 
there will be no doubt then that all t.he ludp that 
you need m material matters will lie forthcoming.” 

In the afternoon tlio Prime Minister wont, to 
Chancellor’s Hall to open the now wmg of the liall 
of residonco^ for men students (fmilt. through the 
generosity of Hir Charles Hyde), where h(^ insisliMl on 
the value of corporate life in a univcu’sil.y iMlucat.iom 
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The Imperial Agricultural Research Conference. 


\ NUMBER of valuable repoiiy and memoranda 

have {)oen drawn ii]) and circulated to delegates 
of the Impeiial Agiiculiural Research Conference 
dor their information and consideration We print 
below some notes on points i aised m these memoranda. 

Aghicultubal Offtcebs Ovebseas. 

The recruitment m Great Britain for the agricul- 
tuial services overseas has always been a matter of 
difficulty Appointments were formerly few and 
irregular, and no arrangements were made to prepare 
men for them , with the result that, for many years, 
these services were more or less dependent on the 
flotsam and jetsam of English schools, that is, those 
who had not made good m Great Biitain Recrmt- 
ment began to improve with the present century, in 
the establishment by Mr. Chamberlain of the West 
Indian service, and by Lord Curzon of the much 
laigci one m India Latterly, first India and then 
Egypt have closed their doors to the purely agricul¬ 
tural candidates, although they still appear to require 
scientific ' expel ts ’ in connexion with agriculture 

The finding of suitable men for the Colonial service 
was rapidly becoming an impossible task, when the 
Empire Cotton Growing Corporation started its 
careei, with the creation of a number of attractive 
studentships in Great Britain, with the idea of pro¬ 
viding a sort of pool of specially trained men, from 
which candidates could be drawn, when needed, for 
pushing the growtli of cotton m British dependencies. 
When appointed, these men were attached to the 
local agricultural departments The Colonial Office 
followed suit, and similar scholarships have been 
_^iven for several years A leaflet has now been 
placed in the hands of the delegates of the Imperial 
Agricultural Research Cbnference advertising the 
creation, among others, of sixteen to eighteen post¬ 
graduate scbolarshi})s “ annually, at any I'ate till 
1933 inclusive,” by the Coloniai Office, and twelve 
.studenfships by the Emjiire Cotton Growing Cor¬ 
poration for the current year. The difficulty in 
recruitment may now be regarded as solved, in that 
a career is opened u]i for any promising student 
who cpiahfios himself in any branch of science 
connected vith agncultni’e 

Among iho questions which have been discussed at 
the Conference is that of fho position of scientific officers 
in agricultural dejiartmcnts and iheir relation to the 
administrative staff. Two memoranda on this sub¬ 
ject have been submitted from Tanganyika It is 
pointed out that the agiTCultural departments in the 
older tropical colonies have usually evolved from 
botanic gardens, to the staffs of which have been 
added a chemist, an entomologist, a mycologist, and 
in some cases a geneticist and an agricultural econo¬ 
mist. The chemist frerpiently has his attention 
diverted from agricultural matters by demands for 
his services as an analyst or toxicologist, and the 
biological officers can rarely give adequate time to 
research owing to the amount of advisory work 
which they are expected to undertake. It is urged 
that the primary work of a technical officer should 
be that of an observer and investigator, and that his 
opportunities for travelling should be increased, to 
enable him to keep m close touch with the executive 
agricultural officers in the various districts, and the 
problems actually arising in the field. These officers, 
and the owners of plantations and farms who are 
willing to do so, should be invited to make observa¬ 
tions on definite Imes laid down by him, and thus 
increase the thoroughness of his investigations. 

To enable such a policy to be carried out, it would 
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be necesbary to supply the techmeal offieeis with 
assistants who could carry on woi*k at headfjuarters 
while they w^ere travelling, and also to jirepare 
technical memoranda for use in advisory work 
by executive officers A memorandum from New 
Zealand on the same subject indicates that the 
adoption of such a policy in that Dominion has 
proved very valuable 

Ineobmatioet Bureaux ox Indian and 
Colonial Agriculture. 

The English public is not much interested in what 
goes on in India, unless perchance some Rajah 
visits England or there is a recrudescence of Hindu- 
Mohammedaii religious iiots The main employment 
of the people, agi'iculture, is scarcely ever referred 
to m the daily Press , and, indeed, it would be 
looked upon as a very dull and uninteresting subject. 
But it is not really so, if properly presented , and it 
must be confessed that writers on scientific subjects 
are sometimes not very lucid. This point of view is 
stressed by the chief agricultural officer m India in 
introducing the report which he has prepared for 
the Conference. Startmg at home, he asks for a 
publicity officer for the Indian Agricultural Depart¬ 
ment, to popularise the work being done, for all 
classes in the country. He goes a good deal further, 
and pleads for a closer liaison between all parts of 
the Empire for the same purpose ; India anti the 
tropical colonies on one hand, and the torrid zone 
and temperate regions on the other In short, he 
suggests the establishment of a publicity bureau in 
London, to act as a popular clearing house of the 
results of agricultural research within the Empire— 
a very different thmg, of course, from the publicity 
section of the Empire Marketing Board The natives 
of most of our African Colonies grow crops similar 
to those in India, and largely imder like conditions 
of climate. The hundred folio pages of this report 
on the present position of agricultural reseaich in 
India, prej3ared by the heads of the various sections, 
on crojis and their treatment, agricultural jiractices, 
cattle and all veteiinaiy matters, should prove 
extremely useful to the officers engaged iii tiying to 
improve the undeveloped agnculturo of our African 
Colonies 

One of the greatest difficulties in the study of agri¬ 
culture in the Bi itish dependencies overseas lies in the 
matter of literature. The whole range of crops in 
the warmer parts are different from those in Great 
Britain, and text-books, except on certain individual 
crops, are jiractically non-existent The literature, 
therefore, consists of joinnals and pamphlets Even 
in London, it is often a matter of considerable difficulty 
to locate a particular pamphlet or repoi’t, although 
there are important eollections in vaiious places. 
The Colonial and India Offices both contain a con¬ 
siderable number of journals and pamphlets on 
agricultural subjects, but these appear to be primarily 
intended as official records, and are not arranged 
for the convenience of the occasional visitor. The 
Imperial Institute and Kew Gardens have also 
accumulated a large amount of material, and this 
IS admirably arranged for study ; while the Bureaux 
of Entomology and Mycology will have all the 
information reqmred in their respective subjects. 

There are also scattered collections of less import¬ 
ance, and the London agencies of different countries 
are generally willing to supply copies of such pamphlets 
as they have for distribution. But there is a rather 
urgent need for strengthenmg one of these centres, 
or creatmg a new one, where the student of any 
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crop or practice oi country may, without undue 
laljom. find all that he wants This subject is 
pie&umably being expioied by the Colonial Office, 
and if the publicity bmeau for India advocated 
above is established, this bmeau will in the natural 
course of events be located where such a library 
IS foimecL Attention to this subject has been 
diieeted by the circulation of a leaflet describing 
the Science Libiary in Soiitli Kensington, where some 
quarter of a million ‘ references ’ have been got together 
on ' Agriculture, Economic Botany, and Forestry.’ 

The difficulties expeiieneed in the collection of 
information as to the agricultural research going on 
in the diffeient paits of the overseas Empire had to 
be facefl by the Organising Committee of the Imperial 
x4gricultiual Research Conference The Dominions, 
including India, are large enough to employ a numer¬ 
ous and well-organised staff, and it is never a difficult 
matter to obtain excellent summaries of progress 
being made year by year. But this is not the case 
with the colonies, varying as they do from countries 
the size of France to a few minute and poverty- 
stricken oceanic islands ; and it was a happy inspira¬ 
tion which led the Marketing Board, wuth the help of 
the Colonial Office, to circularise the various British 
colonies in the tropics, asking them to prepare and 
forward by a certain date summaiies of the present 
position of agricultural research in them and the most 
pressing needs for its increase in their territorities 
One can imagine the interest which this circular must 
have caused m some of them, the ready response, and 
the incentive to make as brave a show as jDossible for 
submission to the collective authoiity of the Imjieiial 
Confeienee 

A summary of these repoids has been prejiared by 
the Organising Committee in handy form and pnntefl 
under the title “ Agricultural Research in the Over¬ 
seas Empire ; and a cojiy has been placed before 
each member of the CVinterence Canada, Airstralia, 
New Zealand, the Dnion of South Africa, and the Irisli 
Free Htate lead off with some 56 pages ; and, with the 
exception of a couple of ])ages on Cyprus and Pal(‘s- 
tine, the rest of the 120 pages are generously devoted 
to tropical colonies, eoncludmg with a note on the 
activities of the Empiie Cotton Growing Corporation 
in various parts of the Empire. Tins pamphlet 
should be a veritable godsend to the student of British 
tropical agriculture, a subject hitherto overshadowed 
by the often excellent literature so freely dispensed 
by Java, Cuba, Porto Rico, Hawaii, and the Philip¬ 
pines. 

As a kind of addendum to the summary of reports 
referred to above, a senes of extracts have been issued 
m folio form, typed and bound, each dealing with a 
separate aspect of agricultural lesearch in the tropics 
(it is obvious that it would be ixnjiossible for members 
of the Conference to go through the originals m the 
shoit time at their disposal m Great Britain). One 
of these Memoranda ” deals, for example, with 

Ci'ops and Plant Breedmg,” and includes extracts 
of special interest at the present time Such are : 
Breeding as applied to long-term crops, such as cacao, 
coffee, palms, tea and rubber, which occupy the 
ground for many years ; shiftmg cultivation and its 
replacement—a system imder which isolated areas of 
bush or forest are felled and burnt, and for a year or 
two food crops are grown, after which the land is 
allowed to become jungle again ; the effect of grass 
and wild jilants or cover crops on long-term plants ; 
the problen^ requirmg investigation in West African 
cacao, which is grown as a forest by the natives over 
large areas, without any attention to ordinary agri- 
CTiltural ^ practice; the problems connected with 
Burma nee, the main source of this cereal food m the 
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British Isles , the effect of soil and climate on the 
quality of Nyasaland tobacco, from which eounlrv 
the bulk of our Empire tobacco ” comes; the 
efforts being now made to evolve new kinds of 
banana on account of the spread of the ‘ Panama 
disease ’ (the cultivated bananas do not usually form 
seed and are always reproduced for crop jiui poses b} 
suckers, on the same principle as the sugar cano and 
our jiotatoes); while the concliidmg third of this 
memorandum of 47 pages refeis exclusively to various 
problems which are met with in the Empire cane 
sugar industry, now seveiely threatened by the 
fiscal support given in almost all loroigii countries in 
the tropics to their own sugar factories. Various 
other crops are merely mentioned at the end of the 
memorandum, including sisal hemp, coconut-s, oil 
palms, and so on ; and to this list is added tlie (jiuhstion 
of industrial alcohol, now of sjiecial unpoitance 
because the production of petrol in the Bi’itisli Empire 
IS so very small. 

Investigations aided by the Ministry 
OF Agriculture. 

The Ministry of Agriculture lias issued for the use 
of the Confeienee two valuable piiblK^ations desiuil)- 
mg the research work in agucniltuial science con¬ 
ducted at institutions in receipt of grants fiom the 
Ministry The investigations deal with praci-ically 
every important branch of agricultural science, and 
although conducted at many different centres, show 
little or no evidence either of ovorlaiiping or of 
lack of co-ordination Only a few items can j)o 
selected for comment. 

The (Question of the necessity tor changi^ of seed 
m j)otatoes is under investigation. The practi(‘e of 
employing seed produced under more rigorous 
climatic conditions is almost invariably adopi.ed in 
England, and is siqiposod to prc^vimt, ' physiological 
degeneration ’ , however, no evidence of the supiu’i- 
onty of yield of Scoinh seoil ovor homo-grown st^ed 
has yet boon obtained m carG'ul ti^sts over sm^(u‘a,l 
consecutive years, piovided erof) Ix^ kiq)!. fr<Hu 
of virus disease. Althoiigli th(^ yields c)f crops Uii'e 
more effected by season than tiy* any olhia* fadors, 
a (lull surniner, such as t.ho pasl^ one, is not ne<*(^ssardy 
associated with a low yield, as would at first sight })o 
ex})octod. Jn studies of barl(\v one reason tor t/his 
has been elucidated. In duiriight the leaf surface 
IS larger but less active in rate of food production 
than in bright light, so that the plant maintains a 
fair level of activity over widely variable weather 
conditions. Methods of statistical incpiiry have been 
developed to deal with the data obtained from the 
field experiments, and their applications to results 
from the long-time Rothamsted experiments liavo 
brought to light previously obscure factors influoncmg ,i 
the yield, thus enabling direct experimental tests ten 
be undertaken. Besidias climatic factors, variations 
in the soil conditions, even within a small aix^a, affoc‘.t 
the yield ; the so-called ‘ even ’ crop of the farmer*, 
if harvested ancl weighed in small plots, is in I'oahty 
very uneven. Soil heterogeneity includes variations 
in x^hysical, chemical, and biological characteristics. 
The latter two can only be shown at jirosont by 
laboratory examination of numerous samples from 
the area in question, but the former is susceptible to 
rapid demonstration by measurements with a dynamo¬ 
meter of the soil resistance to a cultivation implement. 

In the realm of animal husbandry, the famous 
permanent pastures of British agriculture have com© 
uncier critical examination The presence of wild 
white clover has been regarded as the ©ssentaal 
characteristic of a good fatting jiasture, and the 
earlier work was largely devoted to the encouragement 
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of legnminous plants by phosphatic manures, and 
l^asis slag in particular, witli striking results After¬ 
wards it was shown that the effects were only observed 
to their full extent on originally poor grass land 
and under fairly high rainfall Recently, the 
necessity for clover as an ai^preciable constituent 
;of the herbage has been questioned The work 
originated in Germany and has been actively taken 
iTp in Great Britain. It is claimed that by frequent 
applications of quick - acting artifical nitrogenous 
fertilisers, and by close stocking, a constant supply 
of young glass herbage is secured, which in both 
feeding value and amount is much greater than can 
be obtained by the older methods, thus enabling 
more head of stock per acre to be kept Investiga¬ 
tion IS being made of certain technical difficulties 
that may arise, such as the effect of periods of drought, 
the jirevention of ranlmess in the herbage due to 
the animal excreta, and the possibility of the soil 
becoming sticky or poached in wet periods by the 
treading of the animals 

A closely allied line of investigation is the examina¬ 
tion ot the mineral content of past in es. It has been 
found, especially in certain overseas regions, that 
serious diseases among stock are associated with a 
deficiency m the ^lasture of some essential element, 
e < 7 . iodine, normally piesent only in minute amoimts. 
The study of these deficiency diseases, and the 
methods of remedying them, either by manuring 
the grazing area or by direct supply in supiilementaiy 
rations of the missing ingredients, has necessitated the 
co-operative investigation of pathologists, chemists, 
and agronomists This illustration of team-work 
among different investigators—and different institu¬ 
tions—is only on© of many others to be found m the 
researclies conducted with the financial assistance of 
the IVIimstry of Agriculture. 

Empire Soil Problems 

Memorandum 8 , issued by the Organising Com¬ 
mittee of the Conference, contains the technical 
, papers relating to soils and manures, which are up for 
disfussion. Almost the whole field of petiological 
work IS touched upon, though very naturally problems 
relating to tropical soils form a large proportion of 
the wJiole The Parliamentary Under-Secretary for 
the Colonies points out our ignorance with regard to 
tropical soils and the important chemical and physical 
problems arising in connexion with irrigation and soil 
deterioration The extensive and intensive methods 
of carrying out a soil survey are dealt with by Sir 
John Russell, who emiihasises the need for standard¬ 
isation of methods and for more geneial agreement 
as to the determinations which shall b© carried out. 

Practically all the Dominions and Colonies repre- 
senteil submit accoimts of the work being carried out 
by them and the special difficulties and problems with 
which they are faced From West Africa, as a result 
of a previous conference between neighbouring 
colonies, comes the request for the establishment of 
a Bureau of Soil Science the duties of which shall be 
the collection and collating of the results of soil 
investigations, the xiubhcation of approved methods 
of soil classification and analysis, and the provision 
of the machinery for assisting colonial agricultural 
' chemists to carry on soil research to a point beyond 
that possible in their local laboratories. 

As might well be expected, the assistance which 
soil survey work can give to irrigation problems comes 
out in several of the memoranda. Australia and the 
Union of South Africa both pay attention to the types 
of soil and the composition of the water suitable for 
irrigation, and the latter Dominion has some further 
interesting notes on exhaustion of soil by i)in©-apple 
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cultivation The Barbados review their o\\n special 
soil problems connected with the sugar cane, whilst 
Ceylon discusses soil erosion, and Nyasaland the soil 
problems of tobacco giowing. Altogether the memor¬ 
andum presents a useful survey of Enqnre soil pioblenis 
and will lepay iieriisal by -workers in Great Biitain 

Storage and Transport op Agricultural 
Produce. 

Matters of outstanding importance relating to the 
preservation and transport of agricultui’al produce, 
and in particular of perishable fruits of Australia, 
New Zealand, and South Africa, were discussed at the 
Conference. It has been pointed out that if the 
problems of immigration and land settlement are 
satisfactorily settled, the total production of food¬ 
stuffs from British colonies can be greatly increased. 
At the present moment, only some five per cent, of 
fruit produced m x4ustralia is exported, while for New 
Zealand and South ilfrica the successful marketing of 
perishable foocl-stiiffs, produced in great quantity, is 
still exceedingly difficult. 

It is matter for congratulation for all concerned 
that arrangements have been made for Dr. Franklin 
Kidd, of the British Food Investigation Board, to visit 
Australia for the survey of local problems, the in¬ 
vestigation work alread}^ in progress, and the possi¬ 
bilities of further work. It is anticipated that on th© 
evidence of his report extensive lines of new in¬ 
vestigation will be initiated 

The chief problems of transport for Australia relate 
to frozen lamb, mutton, beet, poultry, rabbits, and 
fruit, all of which present considerable difficulty. It 
IS well Imown, for example, that the time taken on the 
voj-age from Australia to England is, m general, too 
long to enable the export of chilled beef to be com¬ 
mercially feasible ; that tins fact has for long been a 
serious handicap to the Australian cattle - raising 
industry, and that owing to low prices realised for 
frozen materials, the ordinary method of freezing does 
not provide a way out of the difficulty. Much will 
depend on tho matter of Dr. Kidd’s report, as it is 
clear that improvements are called for 111 the piokhng 
of meat, tlie treatment of slaughter-house wastes, and 
the defrosting of beef Regarding fruit, much valu¬ 
able information is now available relating to brown- 
heart in apples, the atmospheric and temperature 
conditions existing in ships’ holds carrying apples 
from Australia, the storage properties of Victorian 
varieties of apples, and the incidence of the conditions 
known as ‘ bitter bit,’ ' scald,’ and ' internal break- 
dowxi ’ The experience acquired in the investigation 
of such matters should be of infinite value when the 
problems of preservation and transport of oranges, 
pears, peaches, apricots, grapes, and tomatoes have 
been more fully assailed. 

The problem of apple storage for New Zealand is 
also onq of prime importance. The main damage to 
exported fruit is due to ‘ brown heart,’ while m local 
storage there is extensive ‘ flesh-collapse ’ due to low 
storage temperature combined with high humidity. 
It IS gratifying to note that improvements in storage 
have been assured and are further prefigured by the 
reduction in the water-content of apples. It cannot 
yet be said that the preservation of pears is satis¬ 
factory, but much practical success has followed 
storage at comparatively low temperatures. It has 
been shown that orchard conditions greatly affect the 
ability of the fruit to withstand bad storage condi¬ 
tions, and that m certain eases prematurity of the 
fruit tends to occur with extreme susceptibility to 
‘ flesh-collapse.’ It is hoped that this difficulty may 
be overcome by storage under relatively high tempera¬ 
tures and low humidity. It would further appear 
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that increasing the water-liolding capacity of soils 
on which prematurity regularly occurs may enhance 
the resistance of frmt to ' flesli-coilapse, and that on 
such soils green maiiuiing is decidedly advantageous. 

In a paper to the Conference communicated by 
Dr. E. A. CTriffiths, Government Physicist of the De¬ 
partment of Agiiciiltine of South Africa, it was 
pointed out that it is neither practical nor sotmd to 
carry out investigations on frmt m England wren 
such fruit has already undergone a period of long 
transport. On the other hand, the Dominions have 
neither the personnel of research workers nor me 
facilities for the conduct of the essential work He 
uro’ed that extensive investigation in England would 
hefp mainly to the understanding of the influence of 
respiration products on the storage of fruit and in the 
improving of technical methods in determining the 
conditions and effects of storage. 

AcmieuLTuaAL Economics, 

In a paper presented to the Ck)nferenco on “ Re¬ 
search in Economics for Tropical Countries,” it was 
pointed out that since the laisiug of croxis is the 
mam mdiistiy in tropical countries, research must 
be earned out in agricultural economics Tropical 
planters turn out partly manufactured produce, e g. 
sugar, coffee, or sisal, and are thus confronted by a 
twofold problem. At present more attention is 
usually |>aid to the economics of the factory than to 
agricultural economics, and thus the gain in the 
factory is largely discounted by loss in the field. 
Wlien profits are good, work is often uneconomically 
performed, and thus when bad years come it is difficult 
to prevent disaster. In such cases the action neces¬ 
sary depends on the natme of the crop, though the 
geiiei*al aim must be to control the quantity of produce 
reaching the market, e.g, coffee valorisation and rubber 
production restriction. 

In the tiopics. methods of research—which must 
b© concerned largely with cost accounting—-arc 
usually simpler than in temiierato climafes, as it is | 
usual to farm one mam crop only and that generally 
for ex|>ort. Research m agricultural economics is 
necessary, and should b© a public charge To provide 
information, an agricultural census, the co-oxieration 
of planters, and the provision of agricultural colleges 
are required, while the formation of agricultural 
accoimting societies like those at present under trial 
m Wiltshire might be beneficial. 

In a memorandum by Mr. W. J. Lament, Chief of 
the Division of Agricultural Economics and Marketing, 
IJnion of South Africa, consideration was urged of a 
scheme to provide statistics and other information 
required by agriculturists seekmg new outlets for 
thOT products. Lack of such information has been 
frequently felt, as, for example, when a vSouth African 
commission was inquiring into the possibility of 
mereasmg wine exports. 

Some system is required whereby Britain and the 
Dominions may be provided with the latest available 
information about custom duties, trad© agreements, 
restrictions on imports, and statistics of exports and 
imports, etc. Pubheation might be undertaken by 
the Empire Marketing Board or the Board of Trade 
Journal, with perhaps special supplements dealmg 
with a different Dominion each month Probably 
the best method would be to issue a special annual 
volume with monthly or quarterly supplements. If 
an annual volume were published, a few special 
articles might be included on such subjects as the 
Canadian and American wheat pools, the compulsory 
pooling of tobacco in the Union of South Africa, or 
the wme trad© of the British Dominions. In con¬ 
clusion, Mr, Lament urged that the adoption of some 
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such scheme would be ol tlie greatoht service to ah (he 

Dominions 

SlJOOKSTlONS h'Oli Cd-OPMHATIV K R ESMARCH. 

Ilia coni]irehonsivo mcinoranduin on (Vi-oporatioii 
m ^Agricultural Research,” ]>ioparod lor tiio Con- , 
ferenco by R W. Tiiornton, Director ol Field and 
Animal Husbandry m the Union of South Africa, 
the following arc‘among the sidijeci.s suggested as 
suitable for research on co-operative lines in various 
parts of the Empire * (a) The faimmg of Angora 

goats for the production ot mohair, an industiy 
which has seriously declined m recent years , (b) the 
relative cost and efficiency o\ horse veisiis mochamcal 
transpoit for various farm purposes; (c) ‘rust’ in 
wheat, the principal fcactor limiting the production 
of this most important ciop ; (d) the jiroduction of 
legumes, jiarticularly the soya bean, wdiich could be 
grown m lotation witli maize and might bo produced 
m equal quantity m those parts of the Empire where 
maize is largely'grown , (e) the ocean transportation 
of hve-stock and'agricultural products with the view 
of greater uniformity in regulations. 


University and Educational Intelligence. 

Bristol —The opening of the new jfiiysics 
laboratory by Sir Ernest Rutherford on Oct. 21 
was marked by a notable address by I urn on the 
significance of fundamental research and the splendid 
facilities winch the laboratory affords for its pursuit. 
“Under such excellent conditions,” h(^ romaiked, 
“we may confidently anticipate that tins laboratory 
will fulfil the wishes of the donor by dovt^loping into 
one of our most important centres of tiaimng and 
research.” Wliat is qow needed is tiio endowment 
of a number of research fellowships of about £250 a. 
year each, to enable young men or women who luiiVe 
shown marked ability for research to carry out iir- 
vostigations in the laboratory. 

At a special congregation hold m the great hall of 
the University on Oct. 21, I^rof. A M. Tyndall,^ 
Henry Overton Wills professor of physi(*s m 
University, presented to the Ghancollor, Lonl Ifaldano, 
the following distinguished men of seienco for th(^ 
honorary degree of doctor of science : Prof. l\lax 
Born, professor of theoretical physics, (Ufitingon; 
Sir William Bragg, director and FuHonan professor 
of the Royal Institution ; Prof. A. S. Eddington, 
Plumian professor of astronomy, University of 
Cambridge ; Prof. A. Fowler, Yarrow jirofossor of 
the Royal Society; Pro! P. Langevm, xnofessoi of 
general and ex^ierimental physics, College do France, 

! Pans ; and Sir Ernest Rutlierford, Ctivondisli jiro- 
fessor of ©xxoenmental physics. University of Cam¬ 
bridge, and president of the Royal Society. 

Cambridge. —It is announced that* Sir Arthur 
Shipley bec^ueathed some of his library to the Molteno 
Institute, the Balfour Library, and the Cambridge 
Philosophical Society. 

Mr. F. R. Parrmgton, Sidney Sussex College, has 
been appointed Assistant to the Suxierintondont of 
the Museum of Zoology. 

A grant of £150 has been mad© from the Worts 
Fund on the recommendation of the Polar Research 
Institute committee to the recent Cambridge expedi¬ 
tion to Edge Island, Spitsbergen. 

Mr. Norman McLean, fellow and tutor of Christ’s 
College, and University lecturer in Aramaic, has been 
elected master of the College in succession to the late 
Sir Arthur Shipley. 

Leeds —The University Council has jilacod on 
record its grateful indebtedness to Sir Edward Allen 
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Brothel ton, Bart., for his munificent generosity 
towards the Univeisity The New Library Building, 
to bo called ‘ Tho Brotherton Library,’ will link the 
name ot Sir Edward Brotherton inseparably with 
the history of the University. An offer by 'Messrs. 
Briggs, Son and Company to provide fimds for a 
.'Scholarship of £150 a year, tenable in the Mming 
Department for a period of five years, has been 
gratefully accepted. 

London. —The following doctorates have been 
conferred by the Senate * D Sc, in chemistry—^Mr. 
J. W. Baker, an internal student of the Imperial 
College (Royal College of Science), for a Thesis 
entitled A Correlation of the Effect of Certain 
Groups on the Reactivity of Aliphatic and Homocyclic 
Substitution.” D.Sc m physics—Mr. R E. Gibbs, 
an internal student of Lhiiveisity College, for a thesis 
entitled (1) “The Variation with Temperature of 
the Intensity of Reflection of X-rays from Quartz 
and its Bearing on Crystal Structure ”, (2) “ The 
Structure of a-Quartz ” ; (3) " The Polymorphism of 
Silicon Dioxide and the Structure of Tridymite ” ; 
(4) “ An X-iay Investigation of the Lower Members 
of the Fatty Acid Senes”. D.Sc (engineering) — 
Mr, G W Burley, an external student, for a thesis 
entitled “An Investigation into the Temperatures and 
Thermal Quantities involved in Lathe Tinnmg 
Operations on Plain Carbon Steel,” and other papers 

The Oow Lectures on the “ Colloid Chemistry of 
the Rubber Industry ” will be given, m English, by 
Dr E A. Hauser, of Frankfurt-on-Mam, at University 
College, at 5 15 on Nov. 7, 9, 11, 14, 16, and 18 
Free lectures on “ Statistical Mechanics Old and 
New ” will be given by Mr. R. H. Fowler, at the 
Imperial College of Science and Technology, on 
Nov. 10 and 24 and Dec. 8, at 5.45. No tickets will 
be reqmi'ed m either case 

Oxford —On Friday, Oct 21, tho Rockefeller 
School of Biochemistry, desenbed elsewhere m tins 
issue, vas ojiened by Yhscount Cave, the Chancellor 
of the University, in the presence of a large gathering 
which assembled m the Sheldonian Theatre to hear 
the Chance]lot’s address, and afterwards accompanied 
him to the fine now building in the Parks in which 
the School is housed. The Vice-Cliancellor (Dr. 
Pember, Warden of All Souls’), in acce]iting the gift 
on the part of the University, gave ex]>ression to the 
gratitude due to the generosity of the Rockefeller 
Trust, and to the anticipation of the great results 
that might be expected to follow from the splendidly 
equipped department under the charge of the Wlntley 
professor. Prof. R A Peters. 

Dr. C libel t Bourne, of Merton College, has been 
reaiDpomted an elector to the Linacr© professorship 
of zoology and comparative anatomy. Mr. David 
Murray “Rust has been appointed lecturer m natural 
science at BalhokCollege. 

According to the report of the Institute of Agri¬ 
cultural Engineering for 1926 which has just been 
presented to congregation, tho principal work of the 
institute was in connection woth the desiccation 
luncess for producing sugar from beet. The woik on 
sub-soiling has been continued. 


It is announced that the postponed fifth Pan- 
American Child Congiess, leferred to in our issue of 
April 16, p. 583, will be held at Havana, Cuba, 
beginning on Dec 7, next. 

Pbof. Max Planck, the well-known professor of 
physics of the University of Berlin, is retiring after 
forty years’ service. He will bo succeeded by Dr. 
Erwin Schrodinger, of the University of Zurich. 
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Calendar of Discovery and Invention. 

October 30 , 1786 .—So early as 1780, Galvam made 
experiments on muscular contractions due to electiic 
charges. Pursuing his studies in 1786 with his 
nephew Camillo Galvam, m September of that year 
it was observed that these contractions could be 
brought about by the use of metals touching the 
nerves. The experiments with the exact dates are 
preserved m a paper in Galvam’s handwriting, 
“ Esperimenti circa 1’ Elettricita dei metalh”; and 
the results were formally drawn up in a Latin dis¬ 
sertation of 62 pages, bearing the date Oct. 30, 1786, 
formmg the substance of the most important section 
of his “Commentary on the Electric Forces . .” 
published five years later but differing from it 111 
some important particulars. 

October 31 , 1896 .—Thirty-one years ago, on Oct. 
31, 1896, Prof. Kamerlmgh Omies conmiunicated to 
the Royal Academy of Sciences, Amsterdam, a paper 
by Dr. Zeeman “on the influence of magnetisation 
on the nature of the light emitted by a substance. 
Pursuing a hint given by Faraday, several experi¬ 
ments were tried The principle was this . the light 
of the electric arc being sent through a heated tube 
containing sodium vapour, is analysed by a Rowland’s 
grating. The tube is placed between the poles of an 
electro-magnet. When acted on by the magnet, a 
slight broadenmg of the two sodimn lines is seen, 
tending to show that forced vibrations are produced 
m the atoms by the action of magnetism ” (see 
Nature, Dec. 24, 1896, p. 192) 

November i, 1895 —The first experiments with a 
cmematogiaph in Germany were made by the photo¬ 
grapher, Max Skladanowsky, on Nov. 1, 1895, in the 
Wmtergarden at Berlin. 

November 4 , 1745 .—It was the attempt to electrify 
water m a phial which led to the invention of the 
Leyden jar, an invention which Sir John Leslie 
described as constituting an epoch m the annals of 
science. The discovery was made by Ewald Jiirgen 
von Kleist at Cammin, Pomerania, and by him 
communicated to the German physicist Lioberkiihn 
on Nov. 4, 1745. The experiments were immediately 
repeated by Cmieus and Lallemand at Leyden and 
described by Musschenbroeck. Von Kleist was a 
jiresident of the high court of justice, and the house 
he lived m at Cammm bears an inscription to the 
memory. He was born on June 10, 1700, and died 
on Dec. 10, 1748. 

November 4 , 1847 .—The use of anaesthetics began 
with the discovery of the action of nitrous oxide by 
Davy, but a new era in surgery was ushered 111 by the 
work of Morton, at Boston, Mass., m 1846, wuth 
sulphuric ether, the news of which led to Simpson’s 
experiments. Late on the evening of Nov. 4, 1847, 
Simpson and his friends Keith and Duncan sat dovna 
to the hazardous experiments m Snnj)son.’s dining¬ 
room, which resulted in the discovery of the value of 
chloroform. “ With each tumbler newly charged, the 
inhalers resumed their vacation ” They became 
hilarious, bright-eyed, loquacious, “ but suddenly 
there was a talk of soimds—ioucler and louder—a 
moment more, then all was quiet, and then a crash.” 

November 4 , 1869 .—Foimded by Sir Norman 

Lockyer, Nature first appeared on Nov. 4, 1869. 
Wntmg m the Jubilee number, M Deslandres said, 
“ During its existence the journal has ably recorded 
the magnificent discoveries which have distmguished 
the last fifty years in every branch of science . . . 
and it has been the better able to present them to 
the public because the founder has himself been one 
of the foremost builders of this noble edifice ” 

E. 0, S. 
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Societies and Academies. 

London. 

Optical Society, Oct. 13—L. C. Martin: Experi¬ 
ments ill iiltra-TioIet refractomotry. The experiments 
described liave for tlieir object tlie application of 
critical angle methods for the refractometry of liquids 
in the ultra-violet. A thin film of lic|uid can be held 
between two cpiartz hemispheres which are travel sed 
centrally by an ajojiroximately parallel beam ; the 
film receives the radiation at the varying angles of 
incidence resulting on rotation of the system. In 
this way, analysing the transmitted radiation with 
the aid of a quartz spectrograph, the critical angles 
for definite wave-lengths are measured, from which 
refractive indices can bo calculated. The procedure 
necessary in seeking precise results is discussed, and a 
series of measurements on glyceimo-water mixtures 
likely to be useful for immersion fiuids m ultra-violet 
microscopy is given A set of interesting phenomena 
of the extinction bands is described and explained 
'—Guy Barr. The construction of wavc-lengtli 
scales for spectrograms A method is described by 
which an appiroximate scale of wave-lengths may be 
projected geometrically from a uniformly divided 
scale on to a spectrogram whereon a sufficient number 
of lines have been identified to enable constants of a 
Hartmann interpolation formula to be derived. 
Such a scale is of value m assisting the recognition of 
other lines between which accurate interpolation may 
be required. 

Home, 

Royal Academy of the Lincei, June 1 .—A. Lo 
Surdo • Thermionic balance,—L. Rolla and G. 
Piccardi: Ionisation potential of terbium. By com¬ 
parison with sodium and calcium, the ionisation 
potential of terbium is found to be 6-7J volts. This 
value falls into place on the portion of the ionisation 
X^oteiitial cui’vo characteristic of tlio rare earths, and 
furnishes further confirmation of the conclusion that, 
in the rare earth grouiD, such potential increases 
with the atomic munber.—^A. Angeh and B. Bigiavi, 
The two p-mtroazoxybenzenes. When treated with 
bromine m the presence of a small amoxmt of iron 
filmgs, the two p-nitroazoxybenzenes behave differ¬ 
ently, the isomeride melting at 148° yielding a 
tnbromo - compound, and that meltmg at 152° a 
monobromo-derivative.—G Bruni and E. Geiger : 
New derivatives of caoutchouc. The action of 
mtrosobenzene and other nitroso-compounds on 
caoutchouc m benzene solution or on the latex of 
Hevea brasiliensis in pyridine solution results in the 
formation of compounds termed nitrones. These 
do not react with hydroxylamme, but with phenyl- 
hydrazine the mtrone of isocaoutchouc yields the 
plienylliydrazone of a ketone which contains the 
carbonyl m the caoutchouc chain.—F. Zambonini 
and S. Restaino : Double sulphates of rare earth 
metals and alkali metals. ( 8 ) Double sulphates of 
cerium (cerous) and sodium. The comiDounds 
2H£0 and 400 ^( 804 ) 3 , 5 ]Sra 2 S 04 , 
SHgO are described.—F. Zambonini and A. Stolfi : 
Double sulphates of rare earth metals and ^> 11^^11 
metals. (10) Sulphates of neodymium and ammo¬ 
nium. Under the various experimental conditions 
employed, only the compound ^ 3 ( 804 ) 3 , 

SHgO could be detected.—L. Cambi: The diazo- 
hycirates. The available facts concerning the structure 
of the alkali salts of the normal diazohydrates are 
in no way contradictory to the structural formula 
: attributed to the hydrates by Angeli, but do not 
agree with Hantzscli’s view of this structure—L. De 
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Marchi. The origin of the ihonnal waters of Monte- 
grotto - B. Morpurgo ; The infiuenee of inanition 
on homojilastic grah.mg. -Ch Ro&ati : The pornuitablo 
corresfiondencos for an algehraae curve.—L. La- 
boccetta : A general method for replacing an 111- 
cijuality and a iiimtai/ion by an (‘quaiaon, and its use 
m analytical geonudry. E. Pint: Investigation of" 
the pniuitivo function for ’functions of several 
variablo.s.~-G. Thomsen: The kiiuniaties of rigid 
bodies in general relativity.—A. Masotli : Dynamic 
action which a piadect lujuid (^xoiviscs on a solid 
cylinder, of any section, movable of itself.— F. 
Sbrana Plane motions of an in(*oin[)ressible fluid 
in winch the lines of (low are isoiaehic.- AJ U. 
Lacchim A new variable star. - Nen : Chrtam 
j)ro{)erties and appluartions of the neon lam]> Ob¬ 
servations on the relationshi]) betwexui tlu^ effective 
Ignition voltage for a neon lamp uaihu' alternating 
current and the frequency of Uie current indicate 
that the plionomenon of ignition reijuiivs a certain 
time and that the ignition of one eloOirode is jax)- 
foiindly influentted by the static of lohisaiion in winch 
the medium ha.s boon kdt by the other. - (1 Charrier : 
Orgfxnic compounds of (jum((U(wal(^nt. bismuth hi 
bydroebloric acid solution, bismuth tricbloiidc^ remits 
with aryldiazornum chlorides to form stable (uyst.allme 
compounds which contain qumquovalont bismuth 
and in which the chlorine aioiUvS are readily replaceable 
by sulphuric or nitric residues.- G. Malquon * 
Hydrates of almmnium nitrates. From the cryo- 
hydric point for the system, Al(NO;j )3 - I^O, namely, 
-27°, to 73° *5, at wJueh temperature tlie niono- 
hydrate molts, the only compound in oqnihiniiim 
with the saturated solution is A 1 (N' 03 ).^, 01 LO. At 
higher tomxioratures, the solubility curve o\'lubits 
marked discontinuity, corresponding wuth the (exist¬ 
ence of two hydrates poortu' in waita' and ilie oeio- 
and the hoxa-hydrato,—V. Caghoti and A. Stolfi: 
Double sulphates of Ifismuih with i!i<^ ulkah nud.als, 
( 1 ) Sulphates of bismuth and xioliassium. In¬ 
vestigation of tlio system, Bi 3 (SOJ;j - Kj,SO,j - HyO, 
indicates the existence of the*'compound 1513 ( 804 ) 3 , 
3 K 28 O 4 , but not that of KBi( 804 )a. —Hen 10 de Fazi: 

^ Alcoholic fermentation of solut-ions of gliuiose in 
water exposed to radiations from a inorcuiy vapour 
lamp. Exposure of water to the radiation from a 
quartz mercury vapour lamp results in incireaso of 
the velocity of fermentation of a solution of glutiose 
in the water.—A. Cavinato ; Dehydration of apo- 
phyllite.—E. Remotti : Assumption of vitellin during 
the embryonic development of the fowl.—B. de 
Finetti : Conservation and diffusion of Mondelian 
characters. ( 1 ) Panmittic case —M. Muccioli Astrin¬ 
gent juice of the frmt of the bitter Diospyros Iriki 
and its application m China and Jajian as an im¬ 
pregnating material for paper and wood. 

Bktjssbls. 

Royal Academy of Belgium, April 2. -The following 
grants were made from the Potter Foundation: 
W. Conrad (2000 francs) to assist him in the pursuit 
of his researches on the Belgian fresh water flagel¬ 
lates ; J. Pasteels (500 francs) for the study, at 
WuMpreux, of the cyto-physiological acr.ion oi the 
dilution of sea water on. the eggs of lamoliibranchs ; 
the ‘‘ Jardin experimental Jean Massart ” (5000 francs) 
for the continuation of experiments 111 plant physiology 
commenced by the late Jean Massart ,* Edg. Zunz 
(6000 francs) for the purchase of a|)paratns necessary 
for his researches on the regulation of glycaemia by 
the method of pancreatico-jugular anastomosis; 
Th. De Donder (7500 francs) for assisiing in the 
publication of a work on the theory of integral 
invariants,* Gilta (1000 francs) for the oxocution of 
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plates 'relating to chemical crystalligraphy.—Paul 
Stroobant : The work on stellar and planetary photo¬ 
graphy of the Royal Observatory (Uccle) —Fred. 
Swarts • Trifluordimethylketone. This is readily 
obtained by heating trifiuoracetylacetic ester with 
10 per cent, siilphiiric acid under a reflux condenser, 
l,he products being the above ketone, alcohol, and 
carbon dioxide. Details of its chemical and physical 
properties are given —J E. Verschaffelt. The 
physical signification of the second fimdamental law 
of thermo "dynamics.—Th De Bonder * The signifi¬ 
cation and generalisation of Schrodinger’s equation.— 
Th De Bonder and G Van Lerberglie • The invari- 
antivo theory of waves—R Moens and A Juliard* 
Some chemical reactions in the gaseous phase m high 
frecpiency electro-magnetic fields. The gases studied 
were submitted to high frequency (wave-length about 
100 metres) in tubes without electrodes, initial 
pressure about 12 mm Hydrogen and oxygen com¬ 
bined totally m less than a second , ammonia was 
pioduced from hydrogen and nitrogen Ho reaction 
wms observed with a mixture of hydrogen and carbon 
monoxide or oxygen and nitrogen —T. Van Hove : 
Some researches on the direct introduction of sub¬ 
stituents in the aiomatic mercaptans —L Van den 
Berghe • Preliminary note on the stimulation of the 
cardiac tissue of fishes by momentary extensions — 
J Guillissen . A mode of ap})hcation of TamraaniTs 
method of thermal analysis to the study of reactions 
between solid phases. To increase the sensitiveness of 
the method the use ol th ^ime-temporature curve has 
been replaced by the cirf\m temperature-difference of 
temperatures, using the double galvanometer of Le 
Clialelier—Saladin. The reaction temperatures of the 
following mixtures have been determined by this 
method : lead oxide-copper sulphate, lead oxidc- 
molybdic anhydride, ferric oxide-baiiuin carbonate, 
feme oxide-baryta, feme oxido-calciura carlionato. 
—J Guillissen and Richard : The temperature of 
formatdon of zme ferrite starting from the solid 
constituents 

May 3 —P. Stroobant: An account of the work 
done ])y the National Committee of Astronomy 
during the year 1020 —Seligmann and Maury: 
Tlio geodesic work of the Institut cartographiqu© 
mihtairo m 1920 —Paul Levy. Classical logic. Brou- 
woriaii logic and mixed logic —^Louis Giltay : The 
discovery of a species of Cobius, new to Belgium 
{Gohius p%ctus) and on the ©thological conditions of 
its habitat. 

Sydistey. 

Royal Society of New South Wales, Sept 7.—A. R. 
Penfold and F. R. Morrison • The essential oils of 
Evcaly%>tus mwrantlm and E. limyiastoma, part i. 
Th© prmcijjal constituents were found to be. 
E. hmmastoma : Eudesmol, sesquiterpenes (aroma- 
dendrene, and probably eudesmene), d-a-pinene, 
emool (10-15 per cent.) with a very small quantity 
of phollandrene. E. m'lcnmtha * l-a-phellandrene, 
sesquiterpenes, terpineol and piperitol and their 
Caproic acid esters, d-a-pinene, cmeol (less than 
10 per cent.), with sesquiterpene alcohols and traces 
of the aromatic aldehydes. Piperitone, if present, did 
not exceed 5 per cent, in c^uantity. Solid eudesmol, 
a characteristic and constant constituent of the oil 
of E JimmcLstorna, was found only m the oil obtained 
from Hill Top ; altitude has a considerable bearing 
upon th^ production of this solid sesquiterpene 
alcohol, xhe presence of solid eudesmol m the 
coastal material of E. Im^^mastoma and the non- 
detection of phellandrene in the crude oils by the 
B.P. test, offered a ready means of distinguishing 
the oils from that of E. micrantha. 
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Official Publications Received. 

British. 

The Journal of the Rn\al Anthiopological Institute of Gieat BiiIriii 
and Iielaud Vol 57, Januaiy to June Pp 218-1-5 plates (Loudon) 
13^. net 

Annals of the ('Mededelmgeii ^an het) Transvaal Mnseimi Vol 12, 
Pait 2, 22 September 1027 Pp 55-1894-plates 3 7 (Cambridge Printed 
at the Unueisity Press ) 

Empire Cotton Growing Corporation Cotton Growing m Southern 
Aliiea and the Bhode'ia-, Bepoi t on a Tom mnUrtaken in Southeni aid 
Central Africa by the Directoi, Mr. J S Addison, and Mr H. C Jefleiys, 
April-June I'CT pp 314-S plates (London) 2,. 

(Biuveisitv of Loiiilon) Oomit\ Councils of Kent and Surrey The 
Journal of the South-Eastern Agricnltu’ il College, Wje, Kent. Edited 
by Dr S Graham Biade-Bnks No 21 Pp 19t» (\\)e ) 7a hd ; 

to Residents m Kent and Siiriey, 3'’ bd 

Proceedings of the Royal Societ\ of Edtnbuigh Session 102d-I'i27. 
V(d 47, Put 2, No lb On the Coiisisttnicj ol Caidiinl Function Inter¬ 
polation, PaUs I and ii By W L Faiiai Pp 220-24J L V(jl 17, 
Part 2, No I'l Ob‘-ei\ations on the Fiagmuit of a Iloise Skull fioin an 
Iiiteiglacial D< posit n'^ar Fulawy, Poland By R Piaworduniski and 
B Kat^sliowski Pp 241251-4-1 plate Is (Edinburgh Robert Giant 
and Son , London Williams and Nor gate, Ltd ) 

Aeronautical Res.eaich Committee Reports and Memoranda No. 
iriiB (Ae 2i5) Modid Evperiment'. on R A F 31 Aerofoil with Handley 
Page f^lob ByH B living, A S Batson and D II Williams (A S a 
Aeiofoils General, lo8 —T 2313) Pp. 84-1 plati'S bd net No int»4 
(Ae 21o) The Etlectsof Staggei and (lap on the Aeiodynarmc Piopertn s 
of Biplanes at Large Angles of Incidence II B Living and A S 
Batsrm (A 2 a Stability Calculations and Model Exjieiiments, lIGaiid 
123—T 2344, T 23 j 7 ) Pp 374-20 plates U "d md No (Ae. 
273) A Full Scale Determination of the Angle ol Downvvash below an 
Aeroplane By E T Jones (A 4 a Full Scale Work Aeioplanes- 
Gonex il, 133—T 2437 ) Pp 64-2j)lates bd net No lllOn (Ae 275) 
Full Scale Meahurements of Lift and Drag of the Fokkei F MI -2M 
Monoplane Bv J K. Hardy (A la Full Scale Woik Aeroplanes- 
Geneial, 136—T 2450) pp* 44-5 plates Od net (London FI M 

Stationery Ofhee ) 

FoREiriN 

RjpoiL of the Aeronautical Piesearch Institute, Tokyo Imperial 
Univeisity No 2n Some E\peiinu*uls on Motions o! Bduids, Part iv 
By Toialuko Teiadi and Kunio Hatton Pp 2h7-32n4*plates 8 20. 
(Tokyo KosriKai Publishing Office ) 1.15 yen 

Institut Roybal Meteorologninc de Belgupio Memoires, Vol 2 Sui 
la distribution de la iduio en Belgique. Par Emile Vanderluiden Pp. 
,»04-7 planches (Bruxelles) 

Bernice P Bishop Museum Bulletin 31 Polynesian'Religion. Bv 
E S Ciaighill Handy (Bav'ard Dominick Expedition, Pubhcation No 
12) Pp 312 :i dollais Bulletin 35* Geology of Kaiila, Nihoa, 
N(‘ckerand Gardnei Islands, and French Frigates Shoal By Haiold S. 
Palmer (Taiiager Eypeditioii, Publication No 1) Pp 3.34“3 plates. 
1 dollar Bulletin 3o. Ueologv ofMangaia By P Marshall Pp 484-3 
platis. I dollar Bulletin 37 Food V.ilnes ol Poi, Taro and Limu By 
Oaiey n Miller. Pp 2.3 1 dollar Bulletin 3S : Fishes of the Tzopu.al 

Ccubial Pacific By Henry W Fowler (Wluppuoi will Expedition, 
Publication No 1.) Pp 324-1 plate, 1 dollar Bulletin 29. String 
Fignret) from Fqi and Westein Polynesia By James Iloinell Pp. 88. 
I dollar. Bulletin 40 : Havvainn Mosses By V F. BrotherUs rji 37 
4-S platen 1 dollar. (Honolulu, Hawaii ) 


CATAnOOUES 

South Afnca Catalogue of Books, Paintings and Drawings, relating 
to Cape Colony, Transvaal, Orange Free State, Rhodesia, South West 
Africa, Natal, Bntish Central Africa, Mashonaland, Angola, Matabele- 
land, Zambessia, etc. (No 5(d ) Fp 45 (London Fiancis Edwaids, 
Ltd ) 

Higli-Tension Cable Testing and Fault Locating Pp 24. (London 
Watson and Sons (Elcctro-Medical), Ltd ) 


Diary of Societies. 

SATURDA r, OcTOBCR 20 

Mining Institute OFS('OTr.AND(at Henot Watt College, Edinburgh), at 3. 
—D. Davidson’ The Transport of Injured Peison.s Underground — 
Paper.s open for discussion —Experiments conceinmg the Relationship 
between Ventilating Piessure and Au Volumes in Mines, and the 
Effect of Natural Ventilation, by Prof H Bnggs, Dr J, M, 
Williamson, Dr J S Penman, and H Hyde; Miueis’ Njxstagmus, 
by Di J. S Haldane and Dr. T. L Llewellyn, An Improved Face 
Oonveyei, by A V Reis 

Nonra of England Institute of Mining and Mechanical Enoineers 
(Associates and Students’ Section) (at Newcastle upoii-lyne), at 3 — 
W S Rider Feeding and Treatment of Animals below Ground and 
Stabling.—Papei open for further discussion —Variable Speed Gears 
and their Application for Colliery Purp ises, by W. S ArniNtroiig 

Hull Association of Engineers (at Miinicipul Technical College, Hull), 
at 7 15 —W S. Burn. Notes ou the Development of au Oil Engine 
(Lecture) 

MONDAY , October 31. 

Institute of Actuaries, at 5.—Sir Joseph Burn The Eighth Inter¬ 
national Coiigi ess of Actuaries 

Soi'iETY OF Cebmical Industrv (yorkhlxiie Section) (jointly with 
Institute of Cheimstiy, Lced-* Ai ea Section) (at Univeisity, Leeds), at 
7 15 —O G de C Bibs Flame 

University OF BirminitHam Chemical Society—R S Tip.son * Poisons. 
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Royal In’stitution of Great Britain, at j 15 —Sii John Heihrrt 
Parsons L’giit and Sight (Tynd.’li Lectures) (1) 

Ma^OHESTEB LirER4R'k' 4ND PHILOSOJ’HIC 4L bOuIETY, at J 30 — 'J N 
Langdon and, Edna M Yates Transltr of Training m Manual 
Dexterity 

Mineralogical Society (Anmvei'ary greeting), at 5 30 —Di J 

Spencer (u) Specitic Gravities of Minerals an Index of Some Recent 
lieteimmat.iius {r>) South African Occurrences of Willemite Fluor¬ 
escence of 'Willeunte ami some other Zinc Mmerals in Ultra-violet 
Ra^ s —Dr T V M Rao A Study of Bauxite —Dr P K Ghosh On 
the Biotite bearing Gieenstones and on a Rhyolitic Pumice in the 
Metamoiphic Aurenle of the Palmoiith Granite 

Zoological Socikty of London, at 5 30 —F Martin Duncan Exhibi- 
Uon of Cinematogiaph-him of Chimpanzees noiv m the Society’s 
Colleciitin —W N Biair Moi^s on HitinJo tnrdicmnhs, the Medicinal 
Leech, as a British Specie® —Ma]or R W G Kingston Field- 
observations on Spider Mimics.—-Miss Mary L Hett Some Land 
Xemerteans from Upolii Island (Samoa), ivith Notes on the Genus 
Geonemertes 

iNSTiTunoN OF CiML ENGINEERS, at 6 —E E' C Trench Presidential 
Inauguial Address 

Institution of Blectrical Enoineers (North-Westein Centie) (at 
Midland Hotel, Manchester), at 7 —A B Mallinson. Chaiiman’s 
Address 

Royal Photographic Society of Grfat Britain (Pictorial Group), at 
7 —B Cox Some Negatues and I made them (slides by A C 
Ban held). 

Institution of Bleotbigal Engineers (North Midland Centre) (at 
Hotel Metropole, Leeds), at 7.15 — J E Stun : Chairman’s Address 

Society of Chemical Industry (South Wales Section) (at Technical 
College, Cardiff), at 7 30 —T Lew is The Caie of the Eyes in Industry 

Institute uf Mitals (North-East Coast Local Section) (at Armstiong 
College, NewcavStle-upon-Tyne), at 7 30 —G Bums. Mechanical 
Propel ties of Metals at High Temperatures 

Royal Anthropological iNsrnuxE, at S 30 —Exca\ation of a Mousteiian 
Site at Devil’s Tower, Gibraltar —Miss Dorothy Garrod Archaeology 
and Palseontology —L H Dudley Buxton Human Heinams —Prof 
Elliot Smith . The Endocianial Cast 


WEDNESDAY, November 2 

Electrical Association sor Women (at E L M A. Lighting Service 
Bureau, 15 Savoy Street, W.G 2), at 3.—E E. Sharp Time Switches 
Royal Insiitctb of Public Health, at 4.—Sir Henry Gauvam. 

Tubeiculosis as a Problem of Childhood 
Geological Society of London, at 5 30 —Dr. J. A. Douglas and W J. 
Arkell* The Stratigraphical Diatribution of the Goinbrasli. I The 
South*We''tern Area 

Institution of Eiectrical Engineers (Wireless Section), at ff—Lt.- 
Col. A. G. Lee Chanmants Inaugural Address 
British Psacholooical sociin (General Meeting, lomtly with the 
Industiial Section) (at Rojal Anthropological Institute), at f>—Di. 
W. V Bioghain Some Individual Dittbrences in Susceptibility to 
Accidents 

Institution of Automobile Engineers (Birmingham Centre) (at 
Queen’s Hotel, Binmnghum), at 7 —Maior E G Beaumont The 
Influence uf the Automobile User upon the Automobile Engini'er 
(Presidential Address) 

Electrical Assucution for Womln (at ELM A Lighting Ser\ice 
Bureau, 15 Savoy Stieet, W 0 2), at 7 —W. B Bush The Ihmciples 
of Good Home Lighting 

Institution op Electrical Engineers (Tees Side Sub-Centre) (at Cleve¬ 
land Technical Institute, Middlesbrough), at T- 
Institution of Heating and Ventilating Engineers (at Oaxton Hall, 
Westminster), at 7 —W. G. Freeman: The Production and Modern 
Applications of Dissolved Acetylene. 

Royal Society of Arts, at 8—Sir Philip Magnus, Bart,: The Royal 
Society of Arts its Services to Trade and Training (Inaugural 
Addiess) 

Entomological Society of London, at 8. —F. W. Edwards Narrative 
of a Collecting Trip to Patagonia and South Chile I 

Society op Public Analysts and other Analytical Chemists 
<m Institute of Pathology and Research, St 'Mary’s Hospital), at 8 15.— 
Sir William WiIIcox The Biological Tests foi Blood —Dr. G. Roche 
Lynch The Technique of the Precipitin Test and its Forensic Value 
—Dr, F. C Hartley: The Use of the Blood Grouping Reactions in 
Forensic Investigation 

Royal Society of Medicine (Surgery Section) (at Royal College of 
Surgeons), at 8,30 —Sir Arthur Keith: Coiicermug the Origin and 
Nature of Osteoblasts. 

Royal Microscopical Society (Biological Section). 

THURSDAY, November 3. 

Royal Society, at 4.30 —Prof. Hans Spemann: Organisers m Annual 
Development (Croonian Leetuie) 

Royal College of Physicians of London, at 5 —Dr. J, F. Gashell. 
The Pathology of Pneumonia (Bradshaw Lecture) 

' Ih>YAL College of Surgeons of England, at 6.—Dr. G Parker: The 
Early Development of Hospitals (Thomas Vicary Lecture). 

Royal Institution op Great Britain, at 5.15 —H Clifford Smith. 

The Furniture and Equipment of the Medueval House (1). 

Institution op Electrical Engineers, at 6 —A. H Law and J. P. 
Chittenden: Higher Steam Pressures and their Application to the 
Steam Turbine 

SooiWY OF Chemical Industry (Bristol Section) (at Univeisity, 
Bristol), at 7.80 —H. H. S. Clotworthy • The Manufacture of Viscose 

Artiftcial Silk 

Institution of Automobile Engineers (jointly wuth Royal Aeronautical 
Society) (at Royal Society of Arts), at 7-45 —IL B Taylor: High- 
S|wed Compression—Ignition Engine Research. 
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Chemical Society, at S —F G Maun The Complex Salts of Nickel 
with Various Aliphatic Diamines—T K Walker, V. Snbiamaniam, 
and P Challengei The Jlechanisiu of the Formation of Citric and 
Oxalic Acidb fibm Sugars hy Aspexfillus Ni<in —M R 
W Waidlaw The Complex Cjanides of Molybdenum ~h B Gamer 
and S Sugden The Parardioi md Chemical Constitution lart v i. 

SomeCasesof supposed Bum Cham Tautoniensm ^ « n n 

SooiErv oi Dyers and Coi ourists (West Riding Section) —1 rot ft L b 
Baly The Synthesis of Sugars from Carbonic Acid by Means or 

Institution of Mechinical ENoiNLKRb (Glasgow Bianch) — G Iv. 

nntldfiTIfiiriff _rt 


FRIDAY, Noiempee f 

Royal Astronomical Socieiy, at 5—Geopliysical Discussion Baith- 
quakes Chan man Pi of H H Tuiiiei Speakeis Di PI. Jefliejs, 
H 1) Oldham, Mi Stoneley, and otheis 
Institution of Mechanical Enoineers, at G—Sir William H Braug* 
Application of X'Ba>s to the Study of the Ci>stallme Stiiieuire of 
Materials (Thomas Ilawksley Lecture) . , x,i 

Society of Chemical Indusiby (Manchester Section) (lointly with 
Institiife of Chemistry (Manchester Section), Society of DytU’s and 
Colourists (Maiiche.stei Section), and Manehestei Liteiaiy and Ihilo- 
hoplucal Soeiety)(at Blackfiiais House, Mancliestci),at 7 --Piof. A L 
Green Some New Principles in Chemo-lhei.ipy 
Royal Photographic Society ok Hrfat Rkkiain (Informal Meeting 
of Pictorial Gioup), at 7 —An Evening with W L. Shand 
Junior Insthution of Enoinfkrs, at 7 30 —R. Lowe Bngmeenng 
Salesmanship. 

North-East Coast Institution of Engineers and Shiubuildees 
(at Ne w castle-uiK )n-Ty n e) 

SATURDAY, No\lmdeu 5 

Royal Institution of Great Britain, at 3—E Cammaeits 'I'he 
Mam Features of Modern English Liteivituie (1) 

Geologists’ Association (at University College), at 3.—Annual Con¬ 
versazione 


PUBLIC LECTURES. 

SATURDAY, October 2d 

Horniman Museum (Forest Hill), at 3 SO.—M A Phillips Natiiie 
at Home 

MONDAY, October 31 

Kino’s College, at 5 30 —Prof E Cassirei Die Entwickelung der 
modernen WLssenschatb urid du‘ Grand-Prmi'ipnm d('s kntiHchen 
Idealismiis. (Succeeding Lcctuies (iii Goiman) on Novcinbci 2 and 1) 

TUESDAY, Novtmhkr 1 

St Mary’s Hoscitals, WniTWoiirn SruEnr West BuANun, Manc hi stf.r, 
at 4 15 —Di. H C Cameron • Tin* Child in General Piaclme • a Study 
both of Tempeiameiit and of Disea.so (Lloyd Bobeits Lectuie). 

Gresham Collfaus, at 0 ■— W, ll Wagstafl Gui>nieti> ^Succeeding 
Lcctuies on November 2, 3, and 1 ) 


WEDNESDAY, Novlmbek 2 

University Coilegf, at 5 —Di. H Hopkins Tin* Roots of Chaiactm’. -* 
At 5 30 —Ma)oi C. Davenport. Nmetcerith CVniury Methods of Book 
lllustiatioii 

Kino’s College, at 6 30.—li. F. Cholmeley Secondary Ivducation, 1 : 

The Bovs’Day School. ^t 

London School of Economics, at h —P T Llojd* Office Macbmeiy 
The Graphic Method and its Technique 


THURSDAY, November 3. 

Royal Society of Medicine (in Barnes Hall), at 5 —Dr L Colledgt^ • 
The Present Position of Laryngectomy for Cancer of the Lar>n\ 
(Semon Lecture) ^ i 

University College, at 5 30 —Dr R. Hopkins : The Use of Liteiatuie 
to Influence Conduct: Some Elleets of risulmg Poetry 


FRIDAY, November 4. 

Birkbbck College, at 8—Public Debate on Humane Slaughtering.— 
Speakers: A, C DewburyandA. C Knight Chau man' Piof. P I C 
Hobday. 

ITUHDAY, November 5. 

Horniman Museum (Forest Hill), at 3.80—11 Harcouit Indian 
Pictures and Pioblems. 


CONGRESSES. 

October 29. 

Annual Conference of Sociological Society, Leblay House, and 
THE TouHS Association (at Royal Society of Aits) 

At 11 A M.— A Farquharson Some New Points on Survey Method — 
G Morns Studies in the Auvergne The High Pyrenees 
At 3,—Mias Vivian M. Palmer . The Suney of Chicago * 

At 5 30-Field-Studies m Tirol (Speaker fiom the Leplay House 
Students’ ‘Camp,’ 1927) 

October 29 and 30. 

Roumanian Congress of Oto-rhino-laryngologv (at Bucaiest) 
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Empire Cotton Supply and Needs. 

rf’^HE Lancashire cotton industry is, as is well 
known, in a somewhat parlous condition , 
and one important factor involved is that it has 
not control over its supplies of raw material. About 
one-third is grown in Egj^pt and South America, 
and two-thirds are from the United States ; but the 
cotton of these two sections is so different that two 
separate industries deal with it m Lancashire. The 
first apjoears to be fairly prosperous , but the larger 
industry, dependent on the United States supply, 
is in trouble. This supply fluctuates enormously, 
and demands from elsewhere are increasing rapidly. 
Durmg the past five years the crop has varied from 
11 to 18 million bales , cotton mills are sprmgiiig 
up m many countries, and those in America alone 
now require about half the crop These figures 
indicate sufficient!}^ how precarious is the position 
of the bulk of the Lancashire cotton mills 

This state of affairs has, however, been long pre¬ 
dicted ; and more than twenty years ago a British 
Cotton Growing Association was formed, to en¬ 
courage growing American cotton withui the 
Empire, chiefly by assistance m marketing the 
produce Since the War, matters have become 
acute ; and about five years ago a much more 
ambitious scheme was launched, namely, the 
Empire Cotton Growing Corporation, which sought 
to stimulate the mill owners to united action, by a 
levy of 6d. on each bale of cotton eiitermg Great 
Britain. When the participation of a large propor¬ 
tion of the mill owners was secured, the Govern¬ 
ment endowed the movement with close on one 
million pounds, saved through the control of the 
Egyptian cotton during the War , and an Act of 
Parliament was passed sanctioning the levy for 
five years. This period is now^ termmatmg ; and 
the Lancashire mdustry concerned is about to be 
sounded as to whether the levy should he continued. 

It will be of interest to note how this Corporation, 
mainly composed of business men, has set about its 
task. A central office was opened in London, a 
library collected, and an excellent quarterly journal 
started. Senior officers w^ere sent on surveys of 
various parts of Africa, India, and Australia, and 
their reports have been freely circulated. In Africa 
the transport problem dominates, and large sums 
of money have been spent on improving communi¬ 
cations. In India a large model estate has been 
assisted and financed in the Pimjah, for the en¬ 
couragement of growing American cotton ; and in 
Australia £3000 a year has been given for five years 
for founding cotton stations. 
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The most interestmg point, however, is the 
appreciation of the Corporation of the need for 
scientific work A central Research Institute has 
been bniit in Trmidad, and the local College 
liberally subsidised. A number of post-graduate 
scholarships have been given on a generous scale to 
encourage recruitment, and four research institu¬ 
tions in Cheat Britain have received £1000 a year for 
five years, to assist in trammg these men Senior 
officers, largely with Indian cotton experience, were 
engaged to start the work m the colonies, and the 
trained men have been drafted out in succession 
In the circiimstaiices, judging by the amiual reports 
now coming in, progress has been remarkably rapid, 
although it is recognised that it will be many years 
before the goal is reached—of making the Empire 
self-sufficient as to its cotton requirements It is 
to be hoped that the Laiicaslme mill owners will 
vote for a further five-year period of the levy. The 
ball has been setrollnig, but there are many obstacles 
in its path ; and the co-operation of this powerful 
and broad-minded Corporation cannot be over¬ 
estimated. C, A. B. 


Biology and Birth-Control. 

(1) U7iive}siti/ of London : Gallon Lahoratonj for 

National EugeniCfS. Eugenics Lecture Series, 
14 . The Right of the Unborn Child : being a 
Lecture deliveied on November A/, to 

Teachers fro7n the London Countij Council Schools. 
B}" Karl Pearson. Pp, 26 + 3 jiiates (London : 
Cambridge University Press, 1927.) ^s. net. 

(2) Contraception (Birth Control), its Theory, His¬ 
tory, and Practice: a Manual for the Medical and 
Legal Professions. By Dr. Marie Carmichael 
Stopes. New and enlarged edition. Pp. xxvi + 
480+6 plates. (London : John Bale, Sons and 
Danielsson, Ltd., 1927.) 15^. net 

HE two works which are the subjects of this 
review both arrive at the conclusion that 
birth-control is a necessity, but whereas Prof. Karl 
Pearson desires it in the interests of the future 
generation, Dr Marie Stopes demands it in order 
to relieve the over-harassed mother, 

(1) Prof. Karl Pearson’s pamphlet is a reprint of 
a lecture delivered to elementary school teachers ; 
we congratulate him heartily on his descent from the 
clouds of the higher statistics, and his determma- 
tion to talk plain common sense which every one 
can understand. He shows in the most convincmg 
manner that certain repulsive deformities like 
‘ lobster-claw/ and certain dangerous weaknesses 
like haemophilia or bleeding, are handed on from 
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generation to generation , he says that m a priini 
tive state of society individuals afflicted vitli thesf | 
tamts would never have been allowed to survivej^ 
much less to marry He points out that such; 
weakhngs are only i^reserved in the mawkish ^ 

sphere of sentimental sympathy which is developed^ 
in our civilisation, and that in the history of 
humanity advance has come not from the per¬ 
sistence of old civilisations, but from tlie irruption 
of vmle races reared m ‘ a hard cradle ’ who had 
overwhelmed the effeminate civilisations which they 
encountered and appropriated as much of their 
culture as tlici’’ saw fit. 

Prof. Pearson is less happy m his remarks on the 
relation of religion to eiigenies It is true, as lie i 
says, that the biological function of religion is to 
assure the solidarity of the tribe, and that the 
powerful taboos of primitive religion concerned 
themselves largely with the three great events in 
human life—bnth, marriage, and death. He 
thmks, with the late Sir Francis Galton, that eugenic 
principles will never prevail until they have behind 
them the driving force of religious sentiment, ho 
calls therefore for a modification of religious 
sanctions which will malce the marriage of those 
marred with physical and mental defect to bo as 
great an offence agamsL religion as murder and 
adultery, unless those so inanied consent to have 
no cluldren Prof Pearson, however, forg(4<s that 
primitive man obeyed the taboos not so much fi*om 
fear of ins fellow-tribesmen as from dread of the 
supernatural mtervention of the higiier powers in 
whom he fervently believed Erom Prof P(^arson\s 
contemptuous remarks about (Jlod it is clear that 
he does not share this belief, and without it religious 
sentiments are impossible. The idealistic*, and high- 
minded may have regard to the interests of the race 
when their individual interests collide with them, 
though personally we doubt it, but the hope that 
the lazy and self-indulgent will pay any attention j 
to the interests of posterity, if to use an American! 
phrase they can get away with it,’ is idle. Least* 
of all will they be deterred by a make-believe 
religious sentiment if they have ceased to believe 
m God 

While in general we agree with Prof. Pearson’s 
views, certain difficulties occur to us. Hasmophilia, 
for example, manifests itself in men but is trans¬ 
mitted through women. Now could we seriously 
expect a healthy, vigorous young woman to abstam 
from marriage with an equally healthy young man 
because her great-great-great-grandfather had 
suffered from hsemophilia and she might be a trans¬ 
mitter of the taint ? Again, wliilst we cordially 
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prevent defectives from having 
would be a great gam, these defectives 
dte at the worst a small percentage of the 
ilation * the really great menace comes from 
/jtm over-propagation of the idle and thriftless, who 
wmuld not be classed as either phj'sically or mentally 
p defective To support the cliilclren of this class the 
thrifty are taxed to the bone. The birth endow¬ 
ment for which Prof Pearson calls is already in 
full action in this case ; it seems to us that the 
compulsory sterilisation of the thriftless when the}" 
brmg into the world more children than they can 
support, would do more for society than the 
segregation of defectives 

Mane Stopes’s book consists in a history 
of the various varieties of birth-control and especi¬ 
ally of contraception. She recalls to our memory 
the fact emphasised by Prof. Carr-Saunders that 
birth-control in the form of mfanticide and abortion 
has been practised by all races of men smce time 
immemorial, and that even drugs which prevented 
conception were known in antic|iiity She does a 
useful service in demohshmg the legend, sedulously 
propagated by a certain coterie, that the legahty 
of birth-control was established by Bradlaugh's 
fight for it She shows convincingly that the very 
pamphlet m connexion with which Bradlaugh was 
prosecuted had been sold for years without let or 
hmdrance, and that the police only interfered when 
the publisher added to it several indecent illustra¬ 
tions. Bradlaugh's intervention, so far from helpmg 
the cause of birth-control, really hindered it, since 
it caused it to be associated in the minds of the 
public With his unpopular atheistic views 

Dr. Stopes seems to think that Carr-Saunders 
has disposed of the arguments of Malthus. Never 
was there a greater illusion—^jMalthiis’s main posi¬ 
tion stands to-day as an impregnable rock, and 
has mdeed smce Darwin’s time become a common¬ 
place of biology. The fact that Malthus did not 
foresee the expansion of our food-supply by the 
exploitation of then undiscovered agricultural areas 
is irrelevant, this merely postpones for a hmited 
time the advent of the crisis which he xiredicted and 
which has aheady arrived m overpopulated coun¬ 
tries lilvC India and China. 

Dr. Stopes gives an elaborated and detailed 
account of the physiology of sexual mtercourse and 
of the relation to it of the various methods of birth- 
control now in use, givmg of course prommence to 
that wiiich she recommends. It would he entirely 
out of place to discuss these methods hi the columns 
of Natuee, but Dr. Stopes raises several pohits of 
considerable physiological interest which may be 
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mentioned “here She maintains that the male 
sexual discharge, in addition to the fertilising 
spermatozoa, coiitams a hormone the absorption 
of which is most beneficial to a woman’s health. 
A p} ion this seems not unlikely, but it is an exceed¬ 
ingly difficult matter to prove, and when one views 
the healthy, vigorous unmarried women around 
one, it is rather difficult to believe Then Dr. 
Stopes stresses the fact that hi the emotions accom¬ 
panying coition, there is a female crisis which is 
reached later than the male crisis, and that when 
this IS not attained the woman is left in an unsatisfied 
and irritated condition which, often repeated, leads 
to marital uiihappmess and makes a shipwreck of 
the marriage. 

■\Vhiist the normal reader must experience a 
shock m finding these intimate matters discussed 
111 such detail and in such plain language by a 
woman, and whilst the reviewer must admit that 
he sympathises with this feeling of shock, there are 
certain considerations which give him pause before 
he indulges in condemnation of the author Some 
years ago, in the common-room of a certaui college, 
the reviewer happened to be the only biologist 
present when one of Dr. Stopes’s books (“ Married 
Love ”) was discussed. He was immediately 
challenged to give his opinion on it, and he replied 
that while it seemed to him that this book could 
only have been written by a person entirely devoid 
of reticence, yet that it would do good in givuig 
information about physiological matters such as the 
female crisis, which could he obtained nowhere else. 
To his amazement and stupefaction, two of his 
questioners, both scientific men and both married, 
confessed an utter ignorance of the very existence 
of a female crisis 1 

Dr. Stopes gives figures to show that the chances 
of survival of the children decrease with the rapidity 
of succession of pregnancies, and the cases selected 
from her records give ample evidence of the fearful 
wreckage of women’s health which results from over- 
bearmg. Part of the book is given up to incisive 
replies to the various attacks which have been 
made on Dr. Stoi>es, and the reviewer must confess 
that in these replies she has his entire sympathy. 
When the urgent necessity of birth-control by 
some method is becommg evident not only to 
biologists but also to economists and even to 
politicians, it can only be described as h}^ocrisy 
on the part of the Church to condemn practicable 
methods and recommend abstinence and self- 
control to the ordhiary man in the street who lives 
with his family in cramped eparters. That there 
is inherent wickedness in the sexual process itself 
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is a superstition worthy only of the darkest Middle 
Ages and reflecting an outlook on the world which 
no rational man can now uphold 

Ill conclusion, we can only say that Dr Stopes’s 
book is a compendium of most valuable theoretical 
and practical information on the all-important 
subject of birtli-coiitrol E W. MacBride 

A Treasury of Learning. 

Introduction to the History of Science By George 
Sarton YoL 1 Fiom Home? to Omar Khayyam 
(Published for the C-arnegie Institution of 
Washington Publication No. 376 ) Ppxi + S39 
(Baltimore, Md Williams and Wilkins Co , 
1927.) 10 dollars. 

C IONERONTED with this volume, for which the 
^ only adjective at all appropriate is ‘ colossal,’ 
one can appreciate the feelings of the rustics before 
Goldsmith’s schoolmaster : 

“ And still they gaz’d, and still the wonder grew 
That one small head could cany all he knew.” 

Dr. Sarton’s amazing erudition, equalled only 
by his energy, is fittingly accompanied by a 
breadth of sympathy and interests due in part to 
his personal history, of which he gives some 
details A. Belgian by birth, of mixed French and 
Flemish ancestry, he married an Englishwoman 
and has since become American by adoption. 
His work on the history of science was begun near 
Ghent, but on the outbreak of war in 1014 he was 
forced to abandon his home and to bury all his 
manuscripts in the garden. Fortunately, the in¬ 
vader overlooked this buried treasure, and the 
papers were safety recovered in 1919 To the 
mind’s eye, the vision of Dr. Sarton digging up 
buried knowledge from its hiding-place is symbolic, 
for he has devoted his w^hole Me to this very task, 
and the first-fruits of his labours are now presented 
to us. 

' First - fruits ’ may seem a particularly mept 
w^oid to describe the book now before us, wMch 
many a scholar would be more than content to 
have to his credit as the sole product of his working 
years. Yet to its author it is but the foundation- 
stone of an imposing building the plan of which he 
sketches as follows There are to be altogether 
three series of books. The first series will consist 
of a purely chronological survey of the history of 
science (a term which, as interpreted by Dr. 
Sarton, has a wude significance), from the earliest 
times to the present day, in units of half a century. 
The present volume is the first of this series, and 
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seven or eight more of the same size lx 
The second series will give surveys f)l 
types of civilisation and will run to ahoiu * 
volumes The third series will deal with ^ 
evolution of special sciences, in eight or ri^x; 
volumes, namely, (i) logic and matlieuiaiitvs\ 
(2) jiliysical sciences . (3) biological scienct .•! ; 

(4) sciences of the earth , (5) antbropological and 
historical sciences , (6) medical sciences ; (7) cdica- 
tional sciences; (8) jflulosophy . and (9) genrjai 
index Of this vast field, Dr, Sarton hojies binihelf 
to cover the first series down through the eighteenth 
centuiy, parts of the second senes dealing with 
Semitic and Far Eastern (uvihsations, and tin. 
second volume of the third series. Jf this amlution.^ ^ 
programme is realised, as every one will ho[)e it 
may be, Dr. Mellor wall have to look to his laurels ^ 
Not content with his linguistic attainments. Dr 
Sarton light-heartedly undertook, as a mere trifle 
m passing, the study of Arabic under Prof J R. 
Jewett and Dr. D. B Macdonald there wevo 
giants in the earth in those days ” 

The chronological survey in this introductor 
volume begins with the dawn of Greek a.nd liobrc 
knowledge in the ninth and eighth centuries b c 
and ends with the time of Omar Khayyam (sccoin 
half of eleventh century a.b ). Each half-century 
from the fourth century b.c. onwards, is given ( ' 
separate chapter and is christcuK'd with the niinu? ; 
of its most representative man ; thus 250-200 b.c ^ 
is called The Time of x4rchimedes,” while a d 800w 
850 hears the name of the mathematician Al- 
Kliw^arizmi. This simple dcvi(*,o is rmmirkahly 
efficient in hetying the memory to assimiiaiic the 
chronological sequence, and its adoption must be 
regarded as 'a stroke of genius. Especially for 
medieval times, our memory of dates is too often 
lamentably vague, and yet we must acquire an 
adequate sense of the succession of men and events , 
if onr mental pictures of the progress of science are 
to be accurate Dr. Sarton rightly insists upon thef 
essential importance of strict chronology, so far| 
as it can be ascertained, and has chosen his chapter^ 
titles for mnemonic purposes ; w'O should find 
it difficult,” he justly says, to remember that 
such or such a man flourished m the first half of 
the ninth century, and such or such another in 
the second half of the same century, but we can 
more easily recall that the former flourished at 
about the same time as Al-Khwarizmk wffiile the 
other will naturally cling in our memory to the 
personality of Al-Eazi ” It has seemed necessary 
to dwell upon this point, because a casual glance 
at the book might give the impression that it is 
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solely a work of reference, whereas in point of fact 
it contains much to be read and remembered 

Each section is provided with a brief introduc¬ 
tion or summary and a critical review of the 
relevant literature. The wealth of bibliographical 
detail is frankly stupendous, and in those sections 
which w^e have tested, very little of real importance 
has been omitted , though we noticed, for example, 
that H H. Joachim’s article on Aristotle’s 
Conception of Chemical Combmation ” was not 
mentioned in the list of authorities quoted m the 
paragraph on Aristotelian chemistry. Such occa¬ 
sional lapses are inevitable, and serve merely to 
throw into higher relief the sound and careful 
scholarship and painstaknig industry which Dr 
Sarton has brought to bear upon his researches. 

Of especial value are those sections devoted to 
Chinese science Hitherto, information respecting 
the scientific attainments of this people has been 
very difficult to collect, and even when collected 
its value and trustworthiness could not always be 
properly estimated. It is x>i’obable that a fuller 
knowledge of early Chinese work would cause us 
radically to modify some of our present opinions 
on the development of the sciences—^particularly 
chemistry, as urged by Prof Partuigton—and a 
systematic survey of the subject is urgently re- 
quhed. Dr Sarton has provided an excellent 
starting-point in his collation and valuation of the 
critical literature available, and perhaps Euroj)ean 
or Oriental scholars may now be stimulated to 
undertake the necessary labour. It seems certain 
that such labour would be well repaid 

Similar care has been bestowed upon the accounts 
of Muslim science, about which more is knovui, but 
of which there has been no comprehensive syn¬ 
thesis, most investigators having chosen particular 
topics for intensive stud}^ rather than a broad 
survey of all the various aspects. Dr. Sarton gives 
us the materials for such a survey and has pomted 
out the salient features. He has also taken pains 
to transliterate proper names accurately, a merit 
which is conspicuous by its absence in most histories 
of science, and the lack of which is not merely 
provoking but often seriously misleading. 

The history of politics and that of art have been 
dehberately omitted on the ground that these 
subjects have already been adequately treated by 
others. Prehistoric times are also omitted for the 
present, since the rapid advance of archaeology 
in recent years suggests that a short postponement 
may enable a much more satisfactory account to 
be given later. 

Dr. Sarton expresses the hope that his sketch 
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of the vast panorama of two thousand years of 
mtellectual progress may help to guide the activity 
of a large number of scholars, by allowing them 
to undertake special investigations of particular 
topics without losing a sense of proportion and 
perspective. That his hope will be realised cannot 
be doubted, but we believe he will do more than 
prevent a loss of sense of perspective : he will 
convey it to those who have never possessed it and 
will render applicable to the history of science the 
words of the Pervigilium Veneris . 

Cras amet qui nunquam amavit; 

Quique amavit cras amet.” 

E J. Holmyard. 


Modern Astronomy. 

Asbonomy A Revision of Young^s Manual of 
Astronomy By Dr. Henry Norris Russell, Dr. 
Ra 3 nnond Smith Dugan, and Dr. John Quincy 
Stewart Vol 1 : The Solar System Pp 
xi + 470+xxi Vol 2 : Astrophysics and Stellar 
Astronomy. Pp xii + 471-932+xxx, (Boston, 
New York, Chicago and London : Ginn and Co , 
1926-1927 ) 2.48 dollars each vol. 

HIS much-anticipated book is described as a 
revision of Young’s Manual of Astronomy,” 
although, as stated ui the preface, “ the scope of 
the new work is somewhat more extensive than 
that of the former ' Manual,' and intermediate 
between this and the ^ General Astronomy.’ ” The 
classical works of Young have long been the best 
volumes of their kind, except for the fact that they 
have been out-of-date on the physical side, and no 
more appropriate task could have been undertaken 
by their illustrious author’s successors at Princeton 
than that which they have now brought to fulfil¬ 
ment So numerous and radical have been the 
advances of the last few decades that it has been 
found necessary practically to re-write the book, 
vdth an inevitable increase in length. The result, 
it may be said at once, is worthy of its prototype. 

The two volumes deal respectively with '' The 
Solar System ” and Astrophysics.” This is 
probably the most satisfactory method of dividing 
the subject of astronomy for treatment as a whole, 
although the more minute classification given in 
the introduction to the book is inconsistent with 
it, in the sense that it is impossible to assign each 
of the six branches mentioned therein definitely 
to either the solar system or astrophysics. No 
method of dividmg and subdividing astronomy is 
entirely satisfactory, for astronomy deals with a 
umverse and not a multiverse, and the science has 
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progressed far enough for that fact to emerge 
and confound the would-be analyst The present 
cleavage mto two volumes cannot evade a number 
of phenomena—^notably the sun, which it has to 
split into two parts In the first volume the 
treatment of this body is mainly descriptive , it 
is chiefly an account of the sun as seen through 
the telescope* The second volume deals with the 
examination of the sun by the spectroscope and 
bolometer. 

The contents of the first volume may be sum¬ 
marised as follows. After a brief mtrodiiction, 
astronomical systems of measurement are de¬ 
scribed. leading up to astronomical instruments 
and the problems of practical astronomy. The 
earth, moon, and sun are then discussed, with a 
separate chapter on eclipses. Between the con¬ 
sideration of the planets in general ” and the 
separate consideration of individual planets, a 
chapter of 49 pages, on celestial mechanics, is inter¬ 
polated The final chapter deals with comets and 
meteors and the origin of the solar system. Volume 
2 begins with a chapter on the analysis of light, 
after which the solar spectrum and the sun’s hght 
and heat are dealt with. A chapter on atomic 
theory and astrophysics makes possible a general 
consideration of the stars and their various charac¬ 
teristics, including double and variable stars. 
Then follows a discussion of star clusters, the 
milky way, and the nebulae, and the vork con¬ 
cludes with two chapters on the constitution and 
evolution of the stars An appendix to each 
volume contains useful data, and each chapter 
includes a number of exercises for the student. 

It is intended that the first volume shall be 
mastered before the second is approached—a plan 
which has been adopted as a result of many 
years’ experience in lecturing ” It is with diffi¬ 
dence that one ventures to question the conclusion 
of the distmgiiished authors on this matter, but 
it should perhaps be said that the reviewer has 
found it more satisfactory to introduce all the 
principles and instruments of investigation before 
dealing with the bodies to which they are applied. 
In the treatment here adopted the spectroscope 
and its applications are not introduced until the 
second volume is reached, with the result that the 
accounts of several phenomena, begun m the first 
volume, have to be completed in the second. 
Perhaps no general rule can be laid down in the 
matter, and in any case both volumes are available 
together for the teacher to deal with as he pleases. 

The treatment is comprehensive, clear, and, 
needless to say, accurate. The book is suitable for 
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the beginner with only an elementary knowledge 
of physics and mathematics, but includes, never¬ 
theless, a little mathematical work (printed in 
smaller type) in the astrophysiCvS volume which 
the elementary student is invited to omit The 
use of the calculus has been completely avoided. 
The book appears to us to be undoubtedly the best 
text-book of general astronomy now available. 
The only criticism of a general character which we 
can make is that there are occasional lapses in 
Enghsh, of which two examples, taken from 
volume 1, will be sufficient. On p. 53 we read: 
'' In the coelostal the plane of the mirror is parallel 
to that of the polar axis.” The words that of ” 
should, obviously, he removed Again, on p. 164, 
a paragraph is headed “ Metliod of Determining 
the Size of the Moon’s Orbit, that is, its Distance 
and Parallax,” The distance and parallax dealt 
with are, of course, the moon’s, not those of its 
orbit. We have, however, noticed no serious 
ambiguity arising from this cause 

The book is clearly printed and w'cll and copi¬ 
ously illustrated, although the reproduction (Fig. 
190) of Sir Norman Lockyer’s flash spectrum, 
obtained in India in 1898, is very disappointing. 

H. B. 


Our Bookshelf. 

Pernicious Anwmia, Lmcmnila^ and Aplastic 
Anmnia: an Investigation from the Comparative ^ 
Pathology and Fmbryologioal Point of View. By' 
Dr. J. P. McGowan. Pp. vii+116+5 plates. 
(London: H. K Lewis and Co., Ltd., 1926.) 
7s. 6d. net. 

Dr. McGowar’s investigation of these blood 
diseases originated from a series of observations 
on leucosis in fowls and iron deficiency as it occurs 
in pigs. The similarity between the former con¬ 
dition and the pernicious anaemia - myelogenous 
leucaemia group of diseases in human beings was 
apparent, and it was considered that their common ' 
association with iron deficiency in morbid con¬ 
ditions of the haematopoietic system might shed 
light on some of the problems of human blood 
disease. Commencing with the demonstration of 
leucosis as a definite pathological syndrome with 
several different causal factors, it is postulated 
that the similar sjmdrome in human beings has 
likewise a fundamental pathogenesis. It is con¬ 
sidered that this is a modified hyperplasia due to 
an irritative condition and ending in some cases 
in sclerosis or aplasia of the bone-marrow. In 
those cases of pernicious ansemia in which no 
defimte irritative factor, such as tapeworm or 
specific poison, is recognised, it is suggested that 
there has been some general infection which has 
damaged the bone-marrow. 

The association with iron deficiency is through 
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the metabolic fiinction of the liver in preparing 
iron and fat for the production of erythrocytes. 
The aplastic form of ansemia has its cause in the 
failure of the poisoned liver to carry out this 
function, apart from the toxic changes in the hone- 
marrow. Iron deficiency is considered to be due 
to deficiency in milk of non relative to protein or 
growth-stimulating substance and to the growth 
potential of the young ammal. 

The whole subject is presented with unusual 
lucidity, and Dr. McGowan’s conclusions will be 
of considerable mterest to students of pathology 
and comparative medicme. 

The Commerce of Agriculture * a Survey of Agri- 
ciiUiual Resources By Prof F. A. Buechel (The 
Wiley Agricultural Series ) Pp ix+439. (New 
York John Wiley and Sons, Inc ; London : 
Chapman and Hall, Ltd., 1926.) 18^. 6d. net. 

The framework of this book is ambitious. The 
agricultural resources of everj^ part of the globe 
are explored, with, in some cases, disappomtmg 
brevity. Under ‘ resources,’ aspects are considered 
which do not, as a rule, find a place m agricultural 
text-books For example, there are sections on 
chmate, soils, ongui and development of trade, 
agricultural organisation, and so forth. The matter 
is so encyclopaedic that a considered review* is not 
possible here As a test w*e turned to the section 
on ' Bice,’ and w*ould query the accuracy of the 
statement that ''rice is by far the most import¬ 
ant crox) ” in India Again, under the heading 
of potato diseases it is disappointing to find that 
only tw'o are mentioned, ' scab ’ and ' blight.’ 
The botanical names should have been given, for, 
under the latter, two, ' early ’ blight and ' late ’ 
blight, are mentioned as if they w*ere distinct 
diseases, w*hereas both, presumably, are Pliyto- 
phtJiora infestans. 

These criticisms should not, perhaps, detract 
from the real value of the book, which under one 
cover xiresents a really informative survey of world 
agriculture. We commend in particular the excel¬ 
lent statistical maps showing crop distribution in 
various countries, selected from the admirable 
series published by the U S. Government. 

The Cfedibility of Herodotus' Account of Egypt in 
the Light of the Egyptian Monuments: being a 
Lecture delivered at the Fifty-fifth Congress of 
German Philologists and Schoolmasters at Erlan¬ 
gen. By Wilhelm Spiegelberg. With a few 
Additional Notes by the Translator, Aylward M. 
Blackman. Pp. iv + 40 + 2 plates. (Oxford: 
Basil Blackw^ell, 1927.) 2^. 6d. net. 

A TEAHSLATiOH of Prof. Spiegelberg’s lecture on 
the credibility of Herodotus as a recorder of 
Egyptian history will doubtless be welcome to many 
whose acquaintance with the language of the 
original is limited. Much of what he has to say is 
new-, while his intimate acquaintance with the 
monuments has enabled him to give greater 
precision to view^s already put forward in general 
terms on the sources of the information recorded 
by the ' father of history.’ His approach to the 
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problem is by way of tw*o inquiries. First, what 
was the state of Egyptian civilisation at the time 
Herodotus visited the country ? Secondly, in 
what circles of society did he move during his visit ? 
His conclusion is that the intense preoccupation of 
the Egyptians in their owm past had produced a 
number of popular mtiological legends evoked by 
the monuments, and that these were related to 
Herodotus by interpreters and members of the 
inferior ranks of the priesthood. The application 
of this theory to the storj^- of the escape of Sesostris 
from the fire over the bodies of his two sons is 
certauily ingemous and more than probably correct. 

Wave Mechanics: an Introductory Sketch. By 
H. F. Biggs. Pp. 77, (London : Oxford Uni¬ 
versity Press, 1927.) 4s. 6d net. 

Mr Biggs has rendered a distinct service to 
physicists by preparmg this short account of 
Schrodinger’s theory. Begimimg with the hypo¬ 
theses of Louis de Broglie, out of which the subject 
has developed, he traces the evolution of the idea 
that wave-mechanics bears to classical mechanics 
the same relation as w'ave-optics bears to ra^^-optics, 
and obtains the partial difierential equation for the 
il-waves, x^^’oceeding then to its applications in 
spectroscope^ The style is lively and readable, 
the points are w*ell made, and altogether no better 
introduction to the latest x^hase of the quantum 
theory can be desired. We may perhaps ofier two 
slight criticisms ' the translation of Eigenwerte by 
“ special values ” seems particularly unfortunate— 
for those who dislike ' characteristic values” or 
" auto values,” the term " double numbers ” may 
be suggested : and the mathematical treatment of 
the hydrogen-atom problem is greatly simplified, 
as Prof. Eddington pointed out some time ago ni 
a letter to Nature, by referring to the known 
properties of the functions. 

Local Geology: a Guide to Sources of Information on 
the Geology of the British Isles. By Dr A. 
Morley Davies. Second edition. Px^ 16. (Lon¬ 
don : Thomas Murby and Co., 1927.) Is. net. 

It is a pleasure to be given a second opportunity 
of directing attention to Dr. Morley Davies’ 
extremely useful little pamphlet, partly because it 
is intrinsically of great educational value, and 
partly because the call for a second edition indicates 
that it is adequately serving its purx30se. Our 
splendid series of geological max^s are not nearly so 
well known as they should be. Dr. Davies has 
done the Geological Survey of Great Britain a 
service as well as the general public by providing 
this simple and interesting guide. An appendix 
has now^ been added listmg new maps and leading 
references. One sentence is worth quoting in 
the hope that the Geological Survey may be en¬ 
couraged to remove what is a common source of 
annoyance in the north of England and south of 
Scotland: " Unfortunately, sheets 1, 2, and 11 
cover very small portions of England and much 
larger portions of Scotland, but they treat Scotland 
as a terra incognita." 
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Letters to the Editor. 

{The Editor does not hold himself responsible for 
opinions expressed, by Ins correspondents. Neither 
can he widertale to letuin, nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other pait of Nature. No notice is taken 
of anonymous communications ] 

The Palseolithic Implements” from Sligo. 

Hatikg regard to tlie apparent importance of the 
discovery recently announced in letters from Messrs. 
J. P. T. Burcheirand J. Reid Moir (Nature, Aug 20 
and Sept. 24, 1927), and to the publicity which the 
matter has received in the Press, we considered it 
advisable to examine the several localities indicated. 
Tins we have now done. We had no difficulty in 
identif^nng the various sites, although some in¬ 
accuracies in the descriptions suggest that these were 
wi’itten from memory, and not from adequate notes 
taken on the spot. 

The western or seaward side of the promontory 
called Rosses Point, the site of Mr Burchell’s “ rock- 
shelter,” has three projections of limestone jutting 
into the sea, with areas of sand between. Mr. 
Burcheli does not state on which of these projections 
his “rock-shelter” is situated, but says that it “has 
a south-westerly aspect.” We fomid on the middle 
projection a small imdercutting of the cliff, facing 
south-west, which might conceivably have been a 
fallen-in rock-shelter; it is about 100 yards to the 
south of the hghthouse. But in no other way does 
it correspond to Mr BurchelFs description ; there are 
no “ fallen blocks ” upon its door. The only hollow 
which agrees with the description in this resjiect, and 
m dimensions, is on the southern projection ; but it 
faces magnetic north. It is about 100 yards north 
of the ladies* bathing-place 
Mr Burcheli describes an “ Early Neolithic Raised 
Beach,” consisting of “ powdered shells to a depth of 
one foot ” as “ coveung what remains of the roof ” 
of his rock-shelter. No such feature exists above the 
roof of either of the rock-hollows just referred to. 
Indeed, there is no Raised Beach of any date iii the 
district. The only covering above both of the 
hollows is a layer of gravelly soil, formed by disin¬ 
tegration of the limestone in situ, mixed with wind- 
borne sand and occasional fragments of shells. These 
shells were doubtless carried up by gulls, as is still 
being done. They are of species now common in the 
bay {Mya arenaria, Solen siliqua, Ostrea edulis, 
Mactra solida). About twenty yards to the south of 
the hollow on the middle projection there is a flattened 
heap of fragmentary oyster-shehs, possibly accumu¬ 
lated by human agency; these are withm reach of 
high waves, and certamly do not form a “ raised 
beach,** 

We could not detect any trace of the “boulder- 
clay *’ in a hollow of which “ the outer margin ” of 
the “ Raised Beach ’* is said to lie. Boulder-clay 
occurs on the northern end of the Rosses Point pro¬ 
montory, where, however, there are no “shelters”; 
and also on its southern shore, under the modern 
village. 

The “ large cave four feet high ’* on Coney Island 
lie® underneath the lower of the twm beacons at the 
north corner of the island. We consider that its 
existence is clearly due to recent undermining of the 
massive limestone of the low cliff, by erosion of the 
softer underlying shales. The masonry foundation 
of an earlier beacon (not more than fifty years old) 
now overhangs the face of the clifi above the cave 
by about three feet, and the beacon has had to be 
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moved inland in coiiser|uenee This shows that th© 
process of erosion is still actively in j)rogrcss 

It IS inconceivable that caves of this kind and in 
such a situation could have })ersisted from IMoustonan 
times. They axo m an area that was severely glaci¬ 
ated by ICO passing from the land out to sea. The/ 
jironouncodlv jointed and bedded charaetor of the 
locks would m these circumstances gi\u rise to 
excessive plucking, as is indeed evidenced by the 
sections below the houses of tlie village, where th© 
thick masses of boulder-clay are crowded ^vnth large 
angular blocks of limestone Any jire-glaiaal cave 
would thus have been obliterated. Moreover, there 
IS abundant evidence, all along the coast, of rapid 
marine erosion; and any such “ shelters ” would 
have been washed away, even since Neolithic times. 
Similar hollows are still in [irocess of lormation • 
indeed, it seemed to us doubtful whetheu’ the hollows 
undoi consideration wore in oxistonco at all a hundred 
years ago Their iloors are at such a level that they 
are uninhabitable, as the sea numdes t,hom at every 
tide ; and there is no evidence tliat they wia’o over 
at a higher level. 

We see no reason to aceofit the statement that any 
of the countless stones httoiod upon the beach of 
Coney Island were “ drifted out ” of the cave. 
Among the infinity of shapes winch these stones 
present, tliere are some resembling cliopixu’s, scrapers, 
and other tools; but m uo greater jiroportioii i.han 
might bo seen on any other limestone bt^aeh. 

As to the “implements” described bv Messrs. 
Burcheli and Moir, we offer the following observations. 
In th© first place, “ Moiisteriau ” is not “ Early 
Palseolitliic ” , and Moustenun mn])loinents ai’o not, 
as a rule, “ of inqiicssivc size.** i\Ioroovt‘r, w e a.re at a 
loss to understand the meaning of the t-erin “ patina- 
tion *’ as applied to limestone. WoatluM'ing produces 
a change of surface e-olonr, but this is not patmation. 

Hocoudly, wo find it iinpossiblo in und<n*sfand why 
the hypothetical cavindwollers ma,do their unple- 
inonts of so iinsat is factory and umisuaJ a, niaienal 
as Imiosf-ono, when an nu^xliausf.ibh^ supply of c^Iierl. 
was availa))lo. Beds of ishert, m naui.v^ f)lae<‘s up t6 
SIX inches in tlueknoss, form at half of the bulk 
of the rocks about Rossi's Pond.. 

Thirdly, iimostouo, as is \v(*ll known, and as w© 
confirmed by ox})erimonts on the spot, do(‘s not break 
with a eonchoidal fracture. 

Fourthly, although wo found some stones which 
closely lesomblcd in outline those illustrated by Mr. 
Burcheli, careful search m all of the sd-os faded to 
reveal a single object which could bo accepted as 
undoubtedly a human artefact of any kind whatsoever, 
or of any date. There was nothing m any of the 
sites but ordinary beach material, derived from the*^- 
splintery rook of the neighbourhood. 

At Ballyconnoll we found two sites agreeing genory 
ally with Mr Burchell’s description. In each of 
these the boulder-clay is excessively stony, con- 
taming hundreds of thousands of fragments of all 
shapes and sizes. These are broken with sharp 
angular fractures, especially in the lower ]>art of the 
deposit : and it would not be difficult, if any one 
chose to spend a few hours on the unprofitable task, 
to collect a large number of fragments bearing a 
superficial resemblance to aidifieially formed imple¬ 
ments. But having regard to the geological history 
of the area, and to the nature of the boulder-clay 
deposits themselves, we could not admit the possi- 
bihty of any of the stones thus collected being arte¬ 
facts. 

In view of the serious nature of the claims made by 
Mr. Burcheli, we feel that he should bo called upon to 
substantiate them on the spot—^preferably in the 
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presence of a competent jury of geologists and 
archasologists, selected by some neutral body. We 
feel also that Mr. Reid Moir should be requested to 
demonstrate to the same jury the possibility of manu¬ 
facturing, from the material available at Rosses Point, 
Levallois scrapers (or any other sort of tool) by the 
complicated process which he describes. 

Until these tilings have been done, we must express 
and maintain a complete disbelief in the authenticity 
of this alleged discovery. 

R. A. S. Magalister. 

J. EIaye Charlesworth. 

R. Lloyd Praeger 

A. W. Steleox. 

Dublin, Oct. 8. 


I HAVE to thank Mr Burchell for the generosity 
of his personal attitude towards the problem of the 
stone fiakings that he has found at Rosses. I regret 
that I cannot accept his views, but as I am not 
acquainted with the site, I will refer only to the 
fiakings themselves, judged on their own merits, 
wdiich I have had good opportunities of examinmg. 

It is not easy to describe differences of technique, 
nor the differences of intention, or the lack of any 
mtention, that one senses behmd the technique It 
IS largely the personal equation of judgment 

At the moment, I will only say that I can see no 
suggestion of prehistoric techniciue in this collection 
of fiakings , neither can I see any example of in¬ 
tentional secondary workmg. For myself, I can see 
no passable resemblance in any one of these fiakings 
to any form of prehistoric implement, either palaeo¬ 
lithic or neolithic S Hazzledine Warren 

Sherwood, Loughton, 

Essex. 


The Habits and Economic Importance of the 
Rough Whelk-Tingle {Murex erinaceus). 

In 1925 I reported to an oyster company that 
in 1924-25 the whelk-tingle (Oeinebf'a (Murex) 
ermacea) %vas very abundant and very destructive. 
In my experiment ' A,’ fully half of the brood of 
1924 Veie foimd bored by the whelk-tmgle, and it 
was obvious that most of the young oysters had been 
attacked m the early summer of 1925, since many of 
those bored had put on new growth.” 

The results olotamed in the experiment quoted 
may be taken as roughly representative of what had 
happened m the beds. In the following year, 1926, 
there were strong indications that quite 50 per cent, 
of a good spatfall on the beds had been eaten by the 
•whelk-tingle. Muiex is fought on the beds by the 
dredgermen brmging m—on extra payment—clumps 
of spawn, as well as the living adult animal, but the 
rate of destruction is probably much less than the 
rate of increase, so that the pest is growmg worse. 
Relief from this pest caimot, therefore, be obtained 
economically by oyster-producers m the present state 
of knowledge. 

It IS common knowledge, however, among experi¬ 
enced practical oyster - producers that the whelk- 
tingle—and it IS interesting to record Echinus miliaris 
also—is almost annihilated on beds after a severe 
winter. Unless, therefore, a new method of capturing 
Murex can be foimd, those oyster-producers who are 
handicapped by swarms of the pest, caimot expect 
abatement of the damage they cause until a very hard 
winter is experienced. 

It occurred to me that if one knew enough about 
the habits of Murex, it would be possible to estimate 
its negative economic value as an oyster-destroyer, 
and offset this against the increased cost of production 
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of oysters, i e expenditure on extra wages, incurred in 
its destruction. For example, if individual Murex eat 
on the average one brood oyster a month during nine 
months of the year, and brood oysteis are bemg 
bought at one penny each to lay on the beds, then 
the negative value of a Murex at the beginning of 
the period of nine months is about ninepence 
per annum. If Murex eats on the average more 
or less than one oyster brood per month, its negative 
value will be more or less than that amount. 
Suppose the negative value be sixpence per amnmi, 
then a man catching Murex at the rate of 40 per day, 
and being paid wages at the rate of 105. per day, 
would be increasing the potential value of the stock of 
the beds In order to obtain some information on this 
subject, I carried out a few experiments this year to 
confirm a few previous ones made in 1922 The results 
of these experiments show that (a) of 15 oysters 
bored and eaten by Murex, the average time taken 
was about 5 7 days ; (6) of 10 brood oysters bored, 
but not eaten, the average time taken was 4 1 days, 
but if one case of 13 days be omitted, the average 
time works out at about 3 1 days ; (c) of 8 brood 
oysters nearly bored through and abandoned, the 
average time taken was about 4 5 days. These latter 
cases were probably" special ones, where the shell 
was too thick or the borer became too weak to com¬ 
plete its work. These preliminary experiments show 
that Murex can attack and devour an oyster brood 
—from 1 to 2 inches long—m 5 to 6 days. In the sea, 
or under better conditions than are possible in a labora¬ 
tory removed from the oyster beds, this peiiod will 
probably be reduced by reason of the better average 
condition of the borer, and the probability that once the 
oyster is bored, and—consecjuently—opened m the sea, 
other animals will share m the feast with the borer. 

I have not had the opportunity of finding out how 
frequently one and the same Murex attacks and 
destroys oysters, and suggest that this problem, as 
well as that of finding a new and efficient and cheap 
method of capture on the beds, may be advocated as 
a special piece of economic research. If Dr. Dodgson, 
at the Government Fisheries Experimental Station at 
Conway, is eventually successful m protlucing oyster 
spat by the million, these will have to be put out in 
the sea to growq and to withstand the attacks of 
natural enemies Unless, therefore, beds can b© 
foimd where Murex is a negligible factor, it may b© 
anticipated that the spat produced under artificial 
conditions will be destroyed in greater numbers than 
natirral spat The problem is thus an important one 
m oyster culture. 

In the experiments mentioned above it was found 
that Murex attacks small oysters at almost any place 
on either the flat or convex side ; the borer may sit 
on the oyster, or it may successfully attack it by 
l5nng on its ‘ back ’ with the prey firmly held over it 
by means of the foot. (See the photo reproduced m 
p\g. 1, for which I am indebted to Mr. A. J. Smith.) 
Oysters are frequently attacked and abandoned; 
they may be abandoned for unknown reasons when 
partly bored, or after a complete boring if either 
a chamber, or a loose horny layer (see Orton 
and Amirthalingam, 14, 4; 1927), is 

encountered; or if the oyster is in a poor or 
pathological conchtion There is probably a limit 
to the depth beyond which Murex of a given size 
cannot use its mechanical boring apparatus, but this 
limit IS greater than 3 millimetres. The shells of 
oysters rarely attain a thickness of 3 millimetres at 
even the age of three or four years. 

In 1922 Murex attacked brood oysters throughout 
the period of the experiments from the end of January 
to the middle of March ; this year similar results 
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were obtained from July to the middle of October, 
tbe whole period of the observations. 

Murex, however, like Purpura lapilliis, feeds on 
barnacles as well as oysters, and some individuals in 
my experiments have preferred to attack and eat 
barnacles when there were oysters in the same 
dishes Ill this year’s experiments it w'as foimd 
that Murex attacked Balauus perfomtus^ a large 
species of barnacle (see Fig. 1 on the right), 
Balanus crenatus, and another umdentified barnacle, 
either by boring a hole through the shell or 
directly through the operculum, and the time taken 
to destroy’ B. perforatus was similar to that spent on 
boring and eatmg oysters. The smaller balamds 
are eaten at a much quicker rate In the sea Murex 
probably eats all lands of acorn barnacles Thus 
barnacles, when present in abundance on oysters, 
a condition so frequently deplored by oyster culti¬ 
vators, protect the more valuable animal by oflermg 



Fig. 1.—^Two living Mines boring oysteis and one eatmg Balamia. 

The middle West Mersea Miirev it> laid on its ‘back’ holding by its 
sucker-Iike toot and hoi mg an oyster spat The left-hand Muiex is also 
on its ‘ back’ holding ami boring an oyster brood, both arc irom West 
Mersea. The right-hand Murex, irom the Fal estnaiy, is itself covoicd 
mm small barnacles and is eatmg, after having bored, a Phmioiith 
Balanus perforatus, (Photo of the living animals in sea-water by 
:Mr A. J Smith.) 


themselves as a first source of food to either Murex 
or Purpura lapillim, the smooth whelk-tmgle. One 
individual of Purpura attacked and ate an oyster in 
my experiments, but this species clearly prefers 
barnacles, without confining itself, however, to either 
oysters or barnacles. 

Murex will also attack Crepidula, as I have foimd 
by experiment, but it is either unaware from strange¬ 
ness of the value of Crepidula as food, or mcapable 
of attacking it easily ; a few bored shells of Crepidula 
have been picked up from oyster beds, but in these 
instances the borer may have been either Murex oi 
Purpura. It might, however, be possible to introduce 
into the Thames Estuary oyster beds a natural borer 
enemy of Crepidula as a means of keeping down that 
pest, but it would be necessary first to discover whether 
that particular borer attacked oysters, Le, 0. eduUs, 

It is an interesting fact that Murex may return to 
complete its work of boring an oyster, time after time, 
even after it has been forcibly removed from its prey. 
In one case I removed an individual from its bormg 
four times, and laid it on its ‘back ’ each time not 
than 1 cm. away from the bormg, it returned 
to the same boring each time like a dog returning to 
a bone. In other eases individuals have returned to 
their bormg after respectively two removals and one 
removal from both oysters and barnacles, while in 
some few instances the Murex has not returned after 

j. H. Obton. 

marine Biological Laboratory, 

Plymouth. 
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The Manoilov and other ^Chemical Sex Reactions/ 

Since 1924, Joyet-Lavergiio,i working witii plants 
and Protozoa, has been developing the \now that m 
general female sexual colls arc moio reducing than 
male as judged by thoir effects on tlio coJoms of dyes; 
recently ^ ho considers that thoy contain more rodneed 
glutathione because they give tbe colour reactions of 
this substance more strongly. In 1922, Manoilov® 
developed a ‘ test for sex ’ in plants by an elaborate 
treatment of dyes of the rosamhno senes as a result of 
which the female side was made to display the deeper 
colour, that is, the reverse of tho Joyet-Lavergne 
effect, Satina and Demorec ^ have confirmed and 
developed this test, applying it to animal tissues, and 
amongst others to the cladoceran Crustacea Moina 
and Daphnia ® More recently, Falk and Lorber- 
blattj working again with animals (nianunalian 
ovary and testis), have domonsiratod that tho test 
depends on an oxidation phenomenon, tlie more 
coiujilicated Manoilov techniijue being re{)laeoable by 
the oxidation of colourless p-leucamlino m tho presence 
of sufficient ferric chloride by which tlui female side 
again produces tho deeper colour of p-rosaiiihno and 
IS therefore apparently more oxidising than ftie male , 
Falk and Lorberblati also report an ‘ interesting 
parallelism’ in that the extract of testis which they 
used was fomid to liave eonsidorablo reducing power 
as shown by Tannichffo’s motliod of estimating 
glutathione whilst the ovarian extract had none, 
and Sir Frederick Hopkins tells me that this disparity 
has been long familiar to him. 

In 1923 (unpublished work) I m.v^self found that 
the sliore-crab Caremus when inriicted with the 
parasite Sacculina (in whicli case the males are apt 
to assume a feminine appoaranc’o) sulfored a diminu¬ 
tion of sulphur and tho nitroprussidi^ rtuietion dis¬ 
tinctive of glutathione, and have sin(‘o deinonsti'atod 
the same phenomenon in several ways. iVlt'iiough 1 
have never found clear (jvulence of a nonnat sexual 
differonco in tho content of gliit-athioiu^ in Ctireinus, 
it has become a]>paront that ttics assumpiion of 
feminine characters by the male goes hand-in-hand 
with the tlecrease of its nitreprusside ri^a^dion ami is 
therefore perhaps associatiod with ttio removal of a 
substance of a disulphidij typo wlmth may bo of 
considerable imp>oit.anco m tissiui oxidations. On 
applying the Manoilov, and the I^Titk and Lorborblatt, 
and other tests of the sanio natuio doseribod below, 
I find that pai'asitised male crabs invarialily display 
a relatively female reaction whether their external 
morphology be modified or not; at tho same time it 
was evident from the first that glutathione is not 
solely responsible for the reactions, because they can 
be procured from tho blood m which tho niiroprusside 
test fails to indicate the presence of reduced gluta¬ 
thione. 

The dye tests for sex which I have employed on 
various Crustacea, Cancer and Caroinus (Bi’aciiyura), 
Homaras, Pandalus 2 spp., and Crangon (Macrura), 
Gammarus (Amphipoda) in various physiological 
states, sexual immaturity, parasitism (]>y Sacculina, 
Porttmion, or Phryxus), and hunger, as v’oll as on the 
dicBcious plant Mercurialis annua, may bo summarised 
as follows : 

(1) The direct action of an extract on tho dye 
(p-rosaniline). ^ The female side is typically the more 
reducing,^ that is, the Joyet-Lavergne effect 

(2) Oxidation of the reduced dye {p - leucaniline) 


, Joyet-juavergne, VR Ac. Set Tans, 179 ,1212 • 1024. 
a S Joyet-Tayergne, C R Ac. Sci. Tans, 484 . 1088 ; 1927 
I PIant-‘Breed'mg,tZ{2),m: 1922. 

b. batina and M Demerec, Scwice (New Nork), 1925, n, 225. 

« 22, 460 , 1925. 

7 any, Lorberblati, Tnf Jour Bxp. , 1927. 

’ H. E. Tunnicliffe, j^iocA./,19,194; 1925 » ^ > 
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by a minimal quantity of oxidising agent (feme 
chloride or hydrogen peroxide) in the presence of 
tissue extracts The extracts are inhibitory to the 
oxidation, apparently through combimng with the 
oxidising agent, and female extracts are t^qiically 
more elective than male, i e. the Joyet-Lavergne 
effect produced with the leueo-dye This test is 
more obvious than the Joyet-Lavergne and more 
constant than the remamder. 

(3) Oxidation of p-leucaniline by excess of oxi¬ 
dising agent in the presence of extracts. The m- 
hibitory effect observed mider (2) is now destroyed, 
and the female side usually presents the deeper colour 
of dye. Evidently there are at least two factors 
winch set up the oxidation conditions of the extracts, 
and a reducing factor which is present in greater 
force in females is destroyed by the oxidising agent 
This is the Falk and Lorberblatt test 

(4) Destruction of p - rosamhne by potassium 
permanganate m the presence of tissue extracts. 
Potassium permanganate enters into combination with 
the extractives, cpantitatively more so m female 
extracts which may therefore be considered the more 
reducing, the remamder is free to destroy the dye, 
and does so more rapidly in the case of males prob¬ 
ably because they remove less permanganate. It is 
necessary to destroy the excess of permanganate by 
introducing a reducing agent, sodium thiosulphate or 
allyl thiocarbamide (thiosinamine)—but these ap¬ 
parently do not themselves decolorise such dye as 
may be unacted upon, except on very long standing 
or heating. 

This is the Manoilov test; it is, in general, the 
most brilliant of the series. 

(5) Schiff’s rosanilme and sulphur dioxide test for 
aldehydes. Mmute quantities of aldehydes (which 
restore the colour to this colourless compound) are 
very rarely present in fresh extracts, and then usually 
in males If the solution be heated, the colourless 
compound dissociates and tho full colour of the dye 
appears, to disappear again* by recombmation on 
coolmg if the whole of the sulphur-dioxide be not 
boiled away ; in the i3resence of tissue extracts the 
same phenomenon takes place, but (typically) on the 
male side the colourless compound is reformed much 
more slowly and less readily, which may possibly 
indicate that a factor which is capable of combming 
with and so removing sulphur-dioxide is more pre¬ 
dominant m the male sex. 

The tests may be appHed either to aqueous (tri¬ 
chloracetic acid) or alcohohe extracts, but with the 
exception of FTo. 5 they are more successful when the 
-reaction is strongly acid ; I have failed to confirm 
Falk and Lorberblatt’s observation that the presence 
of protein greatly enhances the disparity between the 
sexes, at least in trichloracetic acid extracts. Alco¬ 
holic extracts still exhibit differences after keepmg 
for eighteen months, but dried tissues do not keep 
well. 

It must be clearly understood that the tests are so 
delicate that some noticeable difference between two 
extracts is almost always observed, and that ecj^ually 
differences can often be discovered between two 
samples of the same extract as a result of faults in 
technique; moreover, biological conditions such as 
nutrition and maturity themselves produce profound 
effects and may be compared by these tests one with 
another, so that the distinction between a pair of 
extracts which differ only in sex is occasionally 
not at all obvious and still more frequently is 
* reversed.’ 

I cannot subscribe to the view that these methods 
are ‘ tests for sex ’—they are tests for certain oxi¬ 
dising or reducing properties in the setting up of 
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which more than one chemical factor plays a part, 
although they are undoubtedly closely associated 
with sex and also with other biological conditions. 

Michael Peekins. 

School of Biochemistry, 

Cambridge, Oct. 4. 


Metallurgical Photomicrographic Apparatus c 

The article on Metallurgical Photomicrographic 
Apparatus which appeared in Natuee of Oct 8 can 
scarcely be considered satisfactory to those who desire 
to know the essential requisites of such an apparatus. 

Willie certain engineering details are minutely 
discussed, scarcely any attention is paid to the 
essential requirements of such instruments, namol 5 ^ 
the cj[uahty of the optical tram and the methods of 
lilummation 

In photographmg the extremely fine structure of 
metals, methods of lUummation have been recently 
mtroduced which recj[uire adjustments on the apparatus 
which are not always provided. The method em¬ 
ployed by Mr. Harold Wrighton in revealmg structure 
of the order of 140,000 lines to the inch, and the new 
method of illumination devised by Prof. Carl Benedicks, 
are examples, and certam of the British instruments 
referred to are better eepip^^ed with these adjustments 
and are to be preferred. 

With regard to the mechanical pomts which are 
discussed, the author, discussmg the form of the optical 
bench, states that with the elongated triangular prism 
“ freedom of movement and accuracy of adjiistinent 
might be obtained,” and then makes the very definite 
statement that “it is impossible to machine the 
sm'faces with the desired degree of accuracy to avoid 
shake ” This is not the case if the triangular bar is 
machined with ordinary engineering accuracy, and the 
saddles bear on suitable surfaces unless the clamp is 
badly designed. The lathe bed type of a V ’ and a 
flat is an equally good design if the clamp is properly 
applied, as is also the parallel bar when properly 
constructed. 

The geometric design depends for its aceuiacy on 
the accuracy of the bar, but the principle is not 
preserx^ed when the apparatus has to be clamped 
securely in position. It must also be born© in mind 
that the design should be such that tho apparatus can 
withstand wear, and to secure this sufficiently large 
bearmg surfaces must be provided. The sul^stitution 
of surfaces for points in a geometric design x^ractically 
cuts out the geometric principle. 

With regard to the focussing adjustments, it is 
difficult to see a convenient design in which both of 
the two focussmg adjustments can bo made without 
an overhanging weight, and as the coarse adjustment 
can be clamped and the fine adjustment cannot, it is 
much more deshable that any overhangnig weight 
should be avoided on the fine adjustment. In a well- 
made fitting it does not cause any noticeable sag, but 
it has a marked tendency to cause ^ sticking ’ in a fine 
adjustment, due to the lubricant being squeozed out 
from certain portions of the slide, causing metal to 
metal contact. 

After all, there are various ways of providing 
convenient and efficient movements and adjustments 
for employmg the optical equipment, all of which if 
properly made are satisfactory m use. 

CoNEAD Beck. 

69 Mortimer Street, W.l. 


Ix is, of course, well known that for satisfactory 
work in any branch of microscopy, excellence of the 
optical parts of the apparatus is a prime essential. 
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In the aiticle referred to. however, it was intended, as 
was suggested neai" the beginningf ot the article, to 
discuss only the iiiechaiiical construction ot tlie various 
instruiiients Any detailed leteieiiee to the method 
of illiiiiiiiiatioii, which is undoubtedly an item of 
considerable inipoitaiice in metallurgical microscopy, 
was also thereby excluded Vdien referring to items 
to which the user might attach importance because 
they suited his p>artieular method of working, the 
writer had m niind the various methods of illumniation 
employed, including the universal vertical illuminator 
fitted to the Beck mstiument, which permits of the use 
of vaiious of transparent and of opaque reflectors 

which are easily interchangeable and easily adjustable 
m every required direction. Reference was also made 
m the article to the wide range of adjustment of the 
elements of the illuminating system provided by the 
British instruments These adjustments facilitate the 
use of the methods of illumination mentioned by Mi. 
Beck, liut, as was suggested, the method of obtaining 
the adjustments might be improved. 

In the production by ordinary engmoeimg metliods 
of the optical bench of the elongated tiiangular prism 
t}q3e, a cerlain manufacturing tolerance is necessary 
on the angle ot the prism A manufacturing tolerance 
is necessaiy also on the angle of the saddle. If shake 
is to be avoided, no such tolerance can be permitted 
on either of these components. The geometiically 
momited saddle will fit the triangular prism at any 
part of its length without shake, even though a 
reasonably large manufactming tolerance has been 
allowed in the angle of the prism. When the saddle 
is in use, the forces brought to bear on it are not great; 
the relative movement of the saddle and the i^rism is 
not great; and the wear is thus not severe The area 
of the contact surfaces need therefore not be at all 
large. A jiroperly designed clamp for the saddle 
should produce a pressure imifornily distributed 
amongst the five points. The only result of this 
de^iarture from the geometric piinciple is to set up 
strains in the saddle. For effective clamping these 
strains need not be great, and the ordinary saddle is 
sufiiciently robust to witiistand them without per¬ 
ceptible deformation. 

WTith regard to the focussing adjustments, it may 
be pointed out that the stage is subjected to varying 
loads. Frequently, fairly heavy objects are placed on 
it. These loads are effective on an overhanging stage 
whether the coarse adjustment is clamped or not. 

There are, certainly, various ways m which the 
necessary movements and adjustments of the several 
parts of the photomicrographic apparatus may be 
obtained. The method selected should be such as is 
likely to be most efficient in use, and the design such as 
to he capable of being satisfactorily made at a reason¬ 
able cost. The Writer or the Article. 


Science and Philosophy. 

Permit me two comments on the references to my 
Huxley Lecture in the leading article in Nature of 
Oct, 22. 

In my judgment the writer put the cart before the 
horse when he suggested that philosophy had been 
changing the fundamental conceptions of science.” 
By the ordinary methods of science, prodigious 
advances in knowledge have recently been made, 
especially in mathematics and physics, and it is 
philosophy that is engaged in trying, in her usual 
way, to bring herself up-to-date. 

The writer refers to an “ emergent theory ” as if it 
had been an important principle, by overlooking 
which^ my polemic against vitalism had missed its 
mark.” He may not agree with me, but so far from 
overlooking that odd theory, I described its origin 
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and explamed how in my opinion it was a conspicuous 
example of the interpolation of an imaginary principle 
in an mifimshed scientific story 

P Chalmers Mitchell. 


My intention was not to exalt ])hjlosophy at the 
expense of science, but to plead lor co-operation 
between the two 1 cannot agree wsth Dr. Mitchell 
that the recent great advances in mathematics and 
jihysics have come about solely through the ordinary 
methods of science. Equally important lias been the 
critical investigation of the fundamental concepts, 
for example, of time and space, which has gone on 
side by side with the discovoiy ol now facts Such 
criticism of concepts is generally legardod as a mam 
function of philosophy, and il it be earned out—as 
it should be—by the scientific worker himself, it 
remains none the less philosophy. Fn the sjihere of 
biology we urgently iiootl, it seems to mo, this same 
combination of observation, cxpeiiment, and the 
critical study of fundamental conceptions 

T have not accused Dr. Mitchell of ovei looking the 
theory of emergence, and I even agri'c with fiim that 
m some of its forms it is regrettalily vague. My 
point was rather that he appears to treat all forms of 
non-mechamstic doctrine as if they were based upon 
duahstic vitalism. Idas is obviously not true, for 
example, of Dr J. S. Haldane’s views, or of Prof. 
A. N. Whitehead’s ‘ oiganic ’ theory of nature. 

The Writer Gif' the Article. 


An Aspect of the Biochemistry of Sugars. 

In reply to Mr. Levene’s letter in Nature of Oct, 
29,1 would direct attention to tlu^ following jioints : 

(1) Even if the hyjiothesis of inversion lu the 
hydrolysis of sugar phosphates in Nature is cori'oct, 
it may well be difllcult to find the conditions tor the 
imitation of the iirocoss in iho lalioratory. Mr. 
Levene has recently contribuiod a striking exanqile 
in which inversion occurs with oiw reagi'iit but not 
with another. 

(2) The behaviour of ghicoso-3-phos{)horic acid (or 
is it allose-3-phosphoric acid ?) is higlily lutorcsting 
and important, but the glucosc-galact.oso change 
involves position-4, where ttie steroochomical con¬ 
ditions are different We know many cases—some are 
in the camphor group—m which direct replacement 
occurs as the result of steric inliuences, although 
analogies indicate that inversion should bo regarded 
as the normal event in these reactions. 

(3) The evidence that the ])©ntose-pliosphor3C acid 
from mosic acid (Levene and Jacobs, 1911) is d-ribose- 
5-phosphoiTc acid is inconclusive, because a t^-xylono- 
laetone-phosphoric acid might be stable m aeicl solu¬ 
tion at 40^. Admittedly tbe evidence favours the 
view of Levene and Jacobs, but it needs to b© sup¬ 
plemented by methylation methods. 

(4) Assuming that the pontoso-phosphoric acid is 
d-ribose-5-phosxihoric acid, that does not disjioso of 
the mam thesis, for the iiossibihty exists tliat, in the 
original nucleic acid, the phosphoric acid is attached 
to the sugar molecule at more tlian one ))oint (com¬ 
pare Thannliauser). Moreover, the migration of the 
phosphoric acid residue from on© position to another 
in the chain is a possibility that must be kejit in mind. 

In short, the subject bristles with so many theo¬ 
retical and experimental difficulties that it is doubtful 
whether a full discussion is possible at the present time. 

Finally, my suggestions were not put forward as 
firm conclusions ; I thought it worth while to ad¬ 
vance them in order to indicate what seemed to be a 
useful working hypothesis. R. Robinson, 

Sept. 29. 
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Study and Research in Physics.^ 
By Sir Ernest Rutherford, 0 M , P R S 


I T is little more than fifty years smoe special 
laboratories began to be built, generally on 
a small and modest scale, for study and research 
in experimental physics and for the practical 
instruction of students. During this period, 
physics in Bristol has been represented by three 
professors, first for a short time, by the late 
Prof. Sylvanus Thompson, whose contributions to 
science will long be remembered, then by Prof. 
Chattock, who is held in high esteem by all his 
students for the efficiency and inspiration of his 
teachmg. On his retirement he was succeeded 
by his pupil, Prof. Tyndall, and I am sure that it 
is not entirely an accident that this splendid 
laboratory, which we open officially to-day, had 
its inception and completion during his tenure of 
office 

I have always felt a certain bond of union with 
the University of Bristol, partly because your 
Council has thought fit to select as your teachers 
some of my friends and colleagues of other days, 
and partly also because I have always had a 
special interest in certain lines of research that 
have been carried on in the Physics Department. 
I refer to the investigations made here on the 
passage of electricity through gases, with special 
reference to the nature and life history of the 
charged ions which transport the electric current. 

In my youthful days, when I was working as a 
research student m the Cavendish Laboratory in 
Cambridge, one of my first essays in mvestigation, 
under the guidance of Sir J. J. Thomson, was a 
^study of the way m which a current passes through 
a gas which is made temporarily conducting by 
the action of X-rays. It was found that this 
weak conductivity could be ascribed to the pro¬ 
duction in the electrically neutral gas of positively 
and negatively charged carriers, or ions, as they 
were termed, which moved in opposite directions 
in an electric field. Information on the nature of 
these ions was obtained by observing the average 
speed of these ions when acted on b^y an electric 
field. 

Although my work in later years has been in 
other directions, I have always retained a hvely 
interest in this subject, and I well remember my 
excitement and pleasure when I read in the 
Philosophical Magazine for 1899 a paper by Prof. 
Chattock giving an account of an ingenious and 
powerful method for studying the mechanism of 
the discharge from electrified points, which is 
always accompanied by the long-known pheno¬ 
menon of the electric wind. He was able to show 
definitely for the first time that the discharge 
was carried by a stream of charged ions, identical 
in character with the ions produced in the same 
gas^by the action of X-rays. These experiments 
not only disclosed the mechanism of the simplest 
form of electric discharge, but also showed us in 
a convincing way that the nature of the ions 

^ Address delivered on Oct 21 m opening the Henry Herbert Wills 
Physics laboratory, University of Bnstol 
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was the same, whatever the process causing the 

ionisation 

If time permitted, I should have liked to direct 
your attention to the extraordinarily mteresting 
and varied phenomena which underlie the discharge 
of an electroscope by the action of X-rays or 
radium rays. Smee 1896 this subject has been 
investigated by a large number of workers m all 
parts of the world, and no one has contributed 
more to our knowledge m the early days than my 
old friend, Prof. Langevin, whom we welcome as 
our guest to-day I must also particularly 
mention the researches in recent years on the life- 
history of an ion, the avidity with which it seizes 
on the molecules of water added to a dry gas, 
and the still greater avidity for the heavy mole¬ 
cules of alcohol and the consequent sluggish 
movements of the loaded ion. On this aspect 
of the almost human behaviour of the gaseous 
ion, the researches of Prof Tyndall and his students 
have given us most valuable information 

At first sight, it might well be thought that a 
study of the mechanism of the discharge of a 
gold - leaf electroscope under the influence of 
ionising radiations, however mteresting it might 
prove to the scientific investigator, could be of 
little importance to the advance of science as a 
whole and of no obvious practical application, 
I have, however, taken this example of pure 
scientific research to illustrate the remarkable 
consequences that may sometimes follow the 
detailed study of an apparently trivial and small- 
scale phenomenon, made with no other object 
than to understand the processes of Nature, and 
I am sure in most cases with little idea of the 
important results that were ultimately to accrue 
both to science and industry 

In the first place, the ionisation of a gas by 
radium and X-rays gave into our hands a weapon 
of great power and range for studying quanti¬ 
tatively the nature of X-rays and the rays from 
radioactive bodies. This has been largely mstru- 
mental in unravelling the wonderful sequence of 
transformations that occur m radioactive matter, 
and has led to the discovery of more than thirty 
new unstable elements. In the second place, the 
information obtained of the mechanism of the 
passage of a current under the simplest condition 
could be at once applied to more complicated 
forms of electric discharge. It was soon recognised 
that the beautiful and varied phenomena which 
are observed when an electric discharge passes 
through a gas at low pressure was a consequence 
of the ionisation of the gas by the strong electric 
fields, similar, but more complicated than the 
discharge from a needle point. One of the first 
results of this study was the discovery of the 
electron, that mobile entity which we now know 
is one of the ultimate units in the structure of all 
atoms. Nor must we omit to mention the remark¬ 
able consequences that have followed the detailed 
analysis of the positively charged ions or positive 

t2 
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rays that are always present in the discharge 
In the hands of Sir J J Thonisoii and Dr Aston, 
this has given us a method of precision for studying 
the isotopic constitution of the elements and for 
nieasiiriiig the relative weights of the mdividiial 
atoms with a certainty and an accuracy that woidd 
have ajipeared quite impossible a few years ago 

It would take me too long to attempt to enumer¬ 
ate to }mu the great additions to knowiedge that 
have been gained by a study of the effects of : 
svuftly moving electrons and ions produced in a | 
vacuum tube m exciting radiations visible and 
invisible Indeed, it is true to say that a large 
part of the scientific advance in physics m the last 
thirty years may be traced as an almost direct 
conskiiience of the observations on the ionisation 
of a gas by X-rays I must, however, refer in 
passmg to "the great importance to science and 
mdustry of the emission of electrons from glowing 
bodies—a type of unipolar ionisation—that has 
resulted in the development of electric oscillators 
for radio-telegraphy of wonderful powder and 
flexibility, and receivers for magnifying weak 
currents w^hich have rendered possible the remark¬ 
able advances m wireless and broadcasting in 
recent years. In another direction, too, the effect 
of light in causing the emission of electrons from 
bodies—^the so-called photo-electric effect—^is the 
foundation of methods for transmittmg pictures to 
a distance, and no doubt before long will give us 
television on a practical scale. 

I hope I have made clear to you by this example 
the importance of encouraging in our laboratories 
fundamental research quite apart from any ques¬ 
tion of their possible application to practical ends. 
We live in an age when not only do many of the 
great industries, but also the Government, recognise 
the importance of the application of scientific 
methods for the rapid development of industry. 
Fortunately in Great Britain the Department of 
Scientific and Industrial Research is alive to the 
importance of fundamental research in our univer¬ 
sity laboratories, and by grants and other w^ays 
encourages the training of promising students in 
research method. It also in some cases assists— 
and I hope will long continue to assist—some of 
our university laboratories m prosecuting import¬ 
ant fundamental researches which are on too 
costly a scale to be undertaken without financial 
strain on the slender resources of our universities 
and other scientific institutions. 

Since the War there has been a notable increase 
in the number of scientific men who are engaged 
either m fundamental research or in applied re¬ 
search with special reference to industrial problems. 
The question thus naturally arises as to the nature 
of the research w^ork that should be carried out 
in a laboratory like this. Should the spare time 
of its teachers and research students be devoted 
to investigations on the fmiclamental problems of 
physics, quite apart from any question of immediate 
practical bearing, or to researches of a character 
likely to be useful in mdustry ^ This is an import¬ 
ant question, but I should unhesitatingly say that 
our pure science laboratories should hi the main 
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be set aside for fundamental rescaix'h. Apart 
from the interest and inqiortance of adding to our 
kiiow^leclge of the ])rocesses of Xature, ex])erience 
has showm that (lisc*overies of the greatest signifi¬ 
cance to mankind, wliether in the ])raeti{ial or ^ 
intellectual sphere, arc generally the out(»,ome of 
fundamental research undertalcen ])urely with the 
aim of adding to knowledge Industrial research 
should be undertaken by manufacturers or the 
Government in special laboratories wdiere the 
research workers can come into close contact with 
manufacturing conditions This does not exclude 
the desirability of occasionally conducting applied 
researches in university laboratories, especially 
j w^here one or more of the staff may have a special 
knowledge of the problems involved In general, 
how^ever, I should view as an unmitigated disaster 
the utilisation of our university laboratories mainly 
for research bearing on industry 

When I look back over the thirty or more years 
of my connexion with research, I am conscious 
that I have always been looking for a breathing- 
space when, for a few^ years, no advances of conse¬ 
quence would be made ; when I sliould gain an 
opportunity for studying m more detail, at my 
leisure, the ground already won. Alas, that breath¬ 
ing-space has never come, and I am sure will never 
come in my time It seems to me that the remark¬ 
able period of advance m physics, winch began 
thirty years ago with the discovery of X-rays, 
shows no sign of retardation but rather of an ever- 
increasing acceleration. It is becoming more and 
more difficult for the scientific^ man to keep in 
close touch with the advan(‘es in even a relatively 
small branch of his main subjcHdi, imuii less to 
read more than a fraction of thc^ pafx^rs that are 
published in an ever-increasing stream. 

This is especially the case at thc^ presemt moment, 
when there is not only a rapid advance in experi¬ 
mental knowledge and tocimKfue bui» groat activity 
in theoretical physics The advent of the new or 
wave mechanics, with special roferenco to atomic 
problems, which |)romises to give an entirely new 
orientation to our ideas of the relation between 
radiation and matter, has much increased the 
difficulty, for the scientific man has to learn a new 
mathematical alphabet and language to keep in 
touch with this remarkable development, for which 
w^e ow^e so much to our visitor, Prof, Born of/ 
Gottingen 

While this difficulty is common to all soicntifii'- 
workers m a rapidly advancing subject, it is 
especially felt in comparatively small and isolated 
institutions m this country and still more in our 
distant Dominions. There arises, in many cases, a 
hopeless feeling that it is impossible to keep abreast 
with the flood of new scientific results and ideas, 
or to distinguish the wheat from the chaff. This 
reacts on the energy and enthusiasm of the scien¬ 
tific worker and diminishes the efficiency of his 
teaching and research. 

This real danger can in part be surmounted by 
the co-operation and goodwill of our university 
authorities. If the scientific man is to maintain 
his intellectual activity and enthusiasm, it is in 
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most eases important that he should be given 
leave of absence at regular intervals, and encour¬ 
aged to visit other scientific centres, whether at 
home or abroad, and to get into personal contact 
' with the M^orkers in his special field The value of 
such ^ refresher ’ intervals is difficult to exaggerate, 
whether to the individual or the institution which 
he serves I am sure that there are few scientific 
men that would not benefit by such op23ortunities. 

At no time in the history of iihj^sics has there 
been a closer co- 02 )eration and sympathy between 
the two great branches of 2 )hysics, the exjienmental 
and theoretical With the ever-groving com^fiexity 
of exjierimentation and techmcjue, it is rare in 
these days that a scientific man can claim to be 
liroficient in both of these branches There has 
thus arisen the need that these comj)lementary 
divisions should be adequately rejiresented in a 
De|)artment of Physics I am very glad to see 
that this has been recognised in your University 


Marcelin 

By Prof Henry E, 

HE highest testimony we can give to the 
genius of a departed colleague is to study 
his work and its bearmgs, as in such exercise we 
are bound to find food for thought and gather 
inspiration for the future. As one of the older 
chemists, I would fain bear such slight witness as 
I may to the effect and value of Berthelot’s 
achievements, being the more inclined to this task 
from having noticed, in the younger generation, 
a strange lack of interest in the pioneers who laid 
the foundations of the science they would master, 
now so mighty a structure—even a failure to 
understand the language these pioneers used. 
Continuity with the past is desirable, if only in 
order that we may understand the mental attitude 
of inquirers at the time they undertook their 
labours and be m a position to evaluate the mental 
development of their ideas. 

Berthelot himself, who seems to have been 
extremely well read even at an early age, through 
his studies of the alchemists endeavoured to shed 
light upon the begmnings of chemistry and has 
thereby made clear the extraordinary difficulty 
of the task Few to-day can appreciate his own 
rigid attitude towards atomic weights—how^ it was 
# that he wrote C = 6 and 0=8 almost up to the last. 
If his intimate story could be wTitten, it would 
jirobably be one of a mind ever striving to be 
scientific, yet held m the thrall of that superhuman 
force we term conservatism . the force by wffiich 
our human society is held together and bound— 
the instmct of the herd—through the exercise of 
wffiich we alone survive. On the other hand, it 
also separates us and especially from the past— 
as each new faith tends to antagonise the mind 
of its holder agamst an earlier form. 

The rising generation has little if any under¬ 
standing of the language spoken even so recently as 
in BertheloPs early days There are, however, men 

^ The English ongmal ot an ‘ appiociation’ contributed to Chmie 
H Industrie in connexion with the centenary celebrations of Maieehn 
Berthelot 
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by the ajDpointment of Prof. Lennard-Jones as 
]3rofessor of theoretical jihysics In addition, the 
institution of research fellou'shiiis to attract to 
the laboratory young men who have shown marked 
ability for research is a ste]3 in the right direction, 
and I ho^^e that it will be ^Jossible m the near future 
to add to their number Under such excellent 
conditions we niaj" confidently anticijiate that this 
laboratory will fulfil the wishes of the donor by 
developing into one of our most important centres 
of training and research 

The University owes much to the |)ubhc s]3irit 
shown by the city of Bristol and to the wise 
generosity of its citizens. I am sure that all 
scientific men are grateful to the University 
and to the, donor, Mr Heiny Herbert Wills, 
whose generous benefactions have made possible 
the erection and endowment of this s|)lendid 
laboratory dedicated to the jiNrsuit of scientific 
knowledge 


BerthelotJ 
Armstrong, F.Pt S. 

j still ahve who knew him, though not at the be- 
gmning of his career. Let us hope that these will 
give us of their best—the details that wnll enable 
us to follow^ his psychological development as a 
worker. For Pasteur we apparently have tins 
information ; the lessons we gain from it are m- 
valiiable. We seem to have the clearest under- 
standmg of his temperament and to be able to 
follow the gradual unfolding of his powers ; to 
appreciate the masterly logic of his disposition • 
to see one continuous line of thought pervading 
all his labours, above all, his desire to serve his 
fellows. Berthelot offers a surprising contrast: 
we know so little of the man. His seems to have 
been a more universal genius We are m sore need 
of some thread of continuity to guide us through 
the maze of his mind. 

Ho episode in the history of chemical science is 
of greater interest than that of the discovery of 
dephlogisticated air by Priestley and the mstant 
appreciation of its value by Lavoisier—conveyed 
in the magic word ' oxygen,’ a word, however, 
the magic of which is not heard by young ears 
to-day, even m France. We can, in a measure, 
put ourselves into Lavoisier’s position—our habit 
of thought still being largely that which he in¬ 
troduced in raismg chemistry from an empiric art 
to a jihilosophy We can no longer enter into the 
spirit of Priestley’s w^ork —we cannot even read 
his language with understanding. He has been 
commonly regarded as a pure empiric, but it is 
impossible to give credit to such estimate of his 
character. Berthelot, indeed, has questioned the 
truth of his representation of himself as an empiric. 
There are numerous passages in his works which 
may be mterpreted as proof that behind all his 
inquiries there was both method and logical 
purpose, though maybe the purpose of intuition 
only. In the preface to his cdilected works (1790), 
he himself advocates pliilosoiffiical studies in the 
following most remarkable ]passage : 
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I a,m sorry to have occasion to o]:)sorve that natural 
seionco is very littlo, if ai. all, tlio object of eihicaUon 
111 this country, lu which many individuals have 
distinguished thomsolvos so much by their applica¬ 
tion to it* And 1 would olisorvo that, if we wish to 
lay a good foundation for a philosophical taste and 
philosophical pursuits, jicrsons should bo accustoniod 
to the sight of oxporhnonl^s and processes early 
life. Thoy should inoro cspocially bo imtiatod m the 
tiioory and practice of mmstlgation by which many 
of the old discovonos may bo made to bo roally their 
own—on which 
account they 
will bo much 
more valued by 
thorn. And, m 
a great variety 
of articles, very 
young persons 
may bo made so 
far acquainted 
with overyihing 
necessary to bo 
previously 
known as to 
engage (winch 
thoywilldo witfi 
particular alac¬ 
rity) in pursuits 
truly onginal. 

Nowhere, in 
onr schools, 
have we yet 
acted up to 
these recom¬ 
mendations : 
we pay faint 
heed to them 
even in onr 
colleges. 

It is my good 
fortune to be 
able to over¬ 
look the period 
from 1865 to 
the present 
time—an inter¬ 
val of more 
than sixty 
years. I still 
remember how 
greatly, at the 
beginning of 
my career, I 
was fascinated by Berthelot's achievements, especi¬ 
ally by reading his book on organic synthesis (I860). 
English chemists, I may say, have always been 
accustomed to pay close attention to the work of 
their Ereneh colleagues, especially that published 
in the Qomptes rendus de VAcadimie des Sciences. 
Not only is the concise form in which work is there 
presented eminently attractive but also, almost 
invariably, the force of genius is apparent in each 
communication, some new idea being stated, some 
advance recorded. Moreover, Berthelot compelled 
attention by his persistent appearance on the boards 
week after week. What has he to say this week? ’’ 
was the unconscious question we asked ourselves, 
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as each new number came to hand Some point 
he always made. His method had the advantage 
that he made his points singly, so they wont home. 

Myself a student under Hofmann, Eranklaud and^ 
Kolbe, threcof thegreat pioneers of our science on the 
organic side, I was specially prepared to appreciate 
Bortholot’s early successes in synthetic chemistry. 
Few to-day will realise how groat was the impression 
he made by his production of alcohol from ethylene 

and water, of 
formic acid 
from carbonic 
oxide and soda, 
of acetylene 
from carbon 
and hydrogen 
— tins last a> 
particularly 

striking dis¬ 
covery at the 
time when we 
were beginning 
to specify or¬ 
ganic chemis¬ 
try as the 
chemistry of 
hydrocarbons 
and their deri¬ 
vatives. The 
baiTicrbctwocn 
the livingworld 
and the labora¬ 
tory bad in¬ 
deed been 
broken down, 
in 1828, by 
W o li 1 0 r ’ s 
achievement in 
preparing urea 
from ammonia 
and cyanic acid, 
but this was a 
case of Berze- 
lian metameric 
change, not 
synthesis. Ber¬ 
thelot went 
much further 
and fired our 
imagination by 
showing how two and two might be put to¬ 
gether to make four and in ways which were 
extraordmary in their directness and simplicity. 
Not only was our vision greatly extended but 
our ambitions also became bonndlcss. We saw 
that the pass over the heights was won and 
that the conquest of the great kingdom beyond 
was a mere matter of time. We now seem abU*, 
to make what we will, when once we know what 
we are called upon to do. No plant is safe from 
our imitation. The world is arrayed in laboratory 
products Where our forefathers used woad as a 
source of indigotin, we use the ]mro pigment, 
made by thousands of tons in our factories, llio 
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purple used b}^ emperors in the past, laboriously 
extracted from multitudinous shell-fish, is now a 
relatively inexpensive laboratory product We all 
but laugh at Nature—-m fact, we can do more 
\han she elects to do and arrogantly wear two gloves 
where she is content with but one , this, her prime 
secret, however, is her security, it seems, one for 
which Bertlielot did not allow when he suggested 
that, in the future, perhaps we should live on 
S3mthetic food—an unpardonable suggestion for a 
man belonging to a gastronomic nation to make, a 
clear blot upon his shield Chemists, it is true, are 
cooks but the French cook is by heredity an artist 
and his art one to be held in reverence, not inter¬ 
fered With by science and spoilt—as is brewing. 

Still, the example which we perforce have followed, 
in our mad career of wrestmg so much of her 
prerogative from Nature, is that set by Berthelot. 
His methods of producing alcohol and formic acid 
long remained in abeyance—there was no call for 
their application ; in recent years, however, they 
have been developed on the large scale. That of 
acetylene may be ranked as the most fruitful of 
his discoveries Produced by the calcium carbide 
process, which in its essence is Berthelot’s, this 
gas is now used not only as an illuminant but also 
in the form of the acetylene blowpipe, in welding 
and cutting steel. Acetylene is also used as the 
primary material in the production of acetic acid 
on the large scale If, to-day, though we do not 
despise Nature, we are tending to put her aside 
and make coal the universal raw material, the 
initial fault was BertheloFs ; if to do so be a 
virtue, the credit lies equally with him. ' 

Regarding Berthelot, as wo must, as the parent 
of synthetic organic chemistry, we need to be clear 
^in our definition of synthesis, m view of the too 
^general tendency to attach loose meanings to the 
terms we use and of the danger we run, especially 
at legal hands, of our terms being misinterpreted 
by those w’^ho have no feeling for their use. 

We do well to remember the caution given by 
Gerhardt in the preface to his Introduction 4 
r^tude de la chimie ” (Montpelher, Fev. 1848): 

J’ai cherche, autant quo possible, 4 joindre, dans 
F explication des phonomenes, la precision a la clarte, 
prenant en cela pour model© les mathematiciens c[ui 
n© s© servant jamais d’un terme sans en avoir pr^- 
alablement ©tabli 1© sens. II faudra bien un jour 
arriver 4 ecrire les livres de la chum© comm© on 
cent une geometne ou tme algebre; e’est alors 
souloment qu© la chimie s© repandra davantage dans 
los masses. 

In the following passage Gerhardt uses synthesis 
as tiie antithesis of analysis: 

Los operations do la chimie sent de deux ©sx:)eces : 
olio determine les metamorphoses, soit par analyse, 
soit par syntMse ; ell© s6par© de la mati4re toutes 
los parties'dissemblables, ou, par un proc6d6 inverse, 
die unit ces parties entre ©lies; ell© decompose ou 
elle r6composo. L’activity inMrente 4 la matiere est 
son moyen ; 1© chimist© la provoqu© par 1© contact 
imm^diat des corps heterogenes ; il la renforee ou 
i’affaiblit par l’interm6diaire des agents physiques, 
<iha]ear, oloctrieite, lumioro. 

The word synthesis can only be given its proper 
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verbal meaning : that of putting together, in the 
fashion so perfectly set by Berthelot, by working 
upwards from simple to complex. To give an 
example, oxalic acid may be made analytically by 
oxidation of sugar . it may be sjuithesised through 
cyanogen, NO CN. We have reason, however, 
to bekeve that in no case are compounds formed 
directly merely from their atomic constituents. 
The production of acetylene, in fact, is a highly 
complex process, involving as it does not only the 
resolution of the diatomic hydrogen molecule hut 
also that of the carbon complex Q, where .t is an 
unknown but probably very high value. The 
equation may be VTitten 

In result only is the synthesis simple. ^ If 
accept Faraday’s teaching, the process is still more 
complex, involving other factors which make the 
occurrence of change possible hy the inclusion of 
the interactmg materials in an electrolytic circuit. 
The same may be said of calcium carbide. There 
is good reason to believe that, in preparing this 
substance, by heating carbon with lime, in an 
electric arc, we are hut producing calcium in situ 
and that the carbide is formed by the interaction 
of carbon and the metal—again under the influence 
of factors which together with these constitute an 
electrolytic circuit. The argument is equally 
applicable to the synthesis of alcohol from ethylene 
and of a formate from carbonic oxide. 

The germ of Berthelot’s synthetic achievements 
is already forecast in his first chemical essay— 

'' Action de la chaleur rouge sur Falcool et sur 
Facide ac6tique ” {A7inal. de Chimie^ 33,295; 1851). 
This inquiry was undertaken to ascertain what 
would happen if simple substances were submitted 
to a red-heat, as nearly all organic substances of 
high atomic weight gave similar products, coal-tar 
being an example. His experiments proved that 
the hydrocarbons benzene and naphthalene, phenol 
and various other complex compounds were equally 
obtainable from the simple substances and so laid 
the foundation of .pyrogenic synthesis. In his 
essay he insists, in the most definite manner 
possible, that the synthesis of benzene, naphthalene, 
etc., from their elements could henceforth be 
regarded as a fuit accompli, inasmuch as acetic 
acid, from which he had prepared them, had 
already been produced synthetically, by Kolhe, 
commencing with carbon bisulphide. 

Berthelot, therefore, from the outset, was pre¬ 
pared to give a wide definition of the term synthesis 
and obviously interpreted it in the sense of the 
passage quoted above from Gerhardt, whose 
writings will have been known to him. Moreover, 
he clearly recognises that Kolbe was his forerunner. 
The essay is strikmg testimony to the early 
development of his genius. 

Milestones remain from which we may infer the 
state of knowledge at the time when his synthetic 
work was begun. The volume of Liebig’s Annalen 
(81; 1852) in which Berthelot’s essay is reprinted 
from the Annales de Ohimie also contains Alexander 
Williamson’s celebrated memoir on the formation 
of ether. In this, as is well known, the long 
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standing dispitc over the relatioiishi]) of alcohol 
and cthc'r was finally settled and the constitution 
of the two coinpouncls made clear Th(‘ student 
of to-day has difficulty in ])ioturing the crudity 
of belief and the slight body of knowledge of his 
fortu'unner of tliose by no means far an ay times. 
Williamson’s interpretation was a niastcw stroke 
of genius but an absolute ' bolt from the blue/ 
taking into account the iincertamty, if not con¬ 
fusion, which prevailed. We know that when he 
undertook the inquiry, he had not in mmd the 
problem of which, as ho ultimately saw, it gave 
the solution I have vainly sought for a clue to 
his mental development up to the stage when he 
suddenly took so great a step forward and defined 
for all time the alcoholic and etheric functions 
The nearest approach to an explanation which 
may be offered is, that he was under the spell of 
Gerhardt’s logical genius, as may be inferred from 
the consistent manner in which he (also his friend 
Kekulb) made use of ^ typical ’ formulae from this 
time onwards. The alcohol-other problem was 
ripe for solution, in fact, owing to the publication 
of Gerhardt’s advanced theoretical views. 

Another article of special historical interest, in 
connexion with Bcrthelot’s work, in the volume of 
Liebig’s Annalen referred to, is a letter from 
Hofmann to Licbig on The Application of Organic 
Chemistry to Perfumery.” Hofmann prefaces his 
account by directing attention to Cahour’s work on 
the oil of OaitUheria procMrribens, showing it to be 
a compound ether. Ho sees proof of the influence 
this had upon perfumers in the appearance m our 
first English Exhibition (1851) of numerous fruit 
ethers and describes the results of his examination 
of various samples which he had collected as a 
juryman—he had found the ‘ pear oil ’ to be 
amylic ac^otatc, the ' apple oil ’ amyhe valerate, 
the ‘ pine-ap])le oil ’ cithylic butyrate, etc To-day, 
such synthetic materials arc used not only in 
perfumery but also, on a huge scale, as solvents 
in the cellulose and varnish industries. Berthclot 
soon afterwards became interested in the more 
complex etheral salts and, in fact, began his 
synthetic campaign by building up fats artificially 
from glycerol and fatty acids, thus crowning the 
work of his great countryman Chevreul 

The inquiry that has received more attention 
perhaps than any other published under his name 
and probably is the most esteemed is that on 
etherification, in which ho was associated with 
Pean do St. Gilles. Carried out with exceptional 
care and finish, dealing with a fundamental problem 
of the highest interest, akin to that which William¬ 
son had dealt with in his interpretation of the 
conditions of metallic salts in aqueous solution, 
the inquiry excited the widest interest and was 
the prototype of many similar inquiries—none the 
less, even now, we are not fully informed nor agreed 
as to the precise nature of the process. 

A branch of Berthelot’s work which appealed to 
me in my early days was that upon oil of tur¬ 
pentine, in which again he appeared as a pioneer. 
He was the first to distinguish between the oils 
from various sources and especially to note the 
distinctive differences in optical properties. 
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Acetylene, if not his discovery, was first i*har- 
acterised by him and eventually syntfussiscd from 
its eleuumts As this is the most fundanu'iital of 
all syntheses and the gas is of gre^at. l-c'chnical 
importance, his name will always b(‘ mdissolubly 
linked by chemists wuth this hydrocarbon and li.s 


A, 


direct conversion into bcnzeiu^. 

Persulphomc anhydride and pcrsulphomc avid 
are probably to be ranked as his most important 
primary chemical discoveries 

The most difficult chapter in Berthclot’s work 
to appraise is the thermochomical, including that 
of explosive combustion Ever a fundamentalist 
at heart, in this, as in all his other work, he sought 
for primary values. Commencing in 18()5, it 
covers a wide range. The earlier data are probably 
uncertam m not a few cases In this, as in most 
other sections of his work, he was opening 
new field of inquiry and methods had to be devised 
and developed. Such work, moreover, was scarcely 
suited to his imaginative temperament and im¬ 
petuous mode of attack. It needs not only a 
highly developed sense of accuracy but also a 
persistence and patience and a self-denial which 
few possess. He came into conflict with Julius 
Thomsen, who was making thcrmochemical 
measurement his life work; usually, in the end, 
they -were in agreement Berthclot probably de¬ 
rived his interest in such work from the exam^ile 
sot by his great countrymen Lavoisier and Laplace. 
He sought to generalise and so was led to formulate 
his well-known three principles. Ultimately ho 
rendered a service which it is difficult to over¬ 
estimate by his invention of the calorimetric bomb, 
one of the most powerful engines of research yet 
devised. Maybe the principle embodied m its 
use will some day be utilised in the internal 
combustion engine, when oil is no longer availabk^ 
as a cheap fuel. Hitherto it has been used chiefly 
in estimating the calorific value of fuels but it has 
also boon of service in analysis. 

In fact, thermochemistry seems almost tojic a 
subject of the past. Eew to-day will realise how 
great was the interest we took in Berthclot\s and 
Thomsen’s results as they wore published Testi¬ 
mony to my own interest in the subject is to be 
found in the article ” Chemistry,” winch 1 wrote 
for the “ Encyclopaedia Britannica ” (vol 5, ed 9), ; 
published in 1876 I then quoted characteristics 
thermal data for most of the elements 

It is unfortunate that chemists nov^ so ran9y 
take thermochemical values into consideration. 
When this is done, interpretations whic*h on tlu^. 
surface may seem plausible arc often prcvIudcKl. 
An example may be found in the (niigmaik^ 
behaviour of carbonic oxide. As H. B. Dixon 
was the first to show, this gas in admixtures with 
oxygen is incombustible when dried, although if 
the mixture be moistened it explodes, the rate of 
combustion being more rapid the more moisture 
is present up to a certain point. This behaviour 
has been interpreted as proof that combustion 
takes place through the agency of ‘ water ’ in 
accordance with the equation 

C0 + 0H2-CX)^ + H.3, 

This interpretation is ju'CKiluded, howevcu*, by tlu^ 
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fact that the heat of combustion of hydrogen to 
liquid water is greater than that of carbonic oxide 

VVieland has shown that such an interaction 
ap])arently does take place under the influence of 
palladium black but he goes further * having 
observed that traces of formic acid are present 
ill the liquid, he argues that formic acid is the 
first product 

CO + OHa^HgCOa, 

an^l that this is deprived of hydrogen by the action 
qI the palladium 

CO^Ha^COs + Ha 

As formic acid has a higher heat of combustion 
than carbonic oxide, the formation of the acid 
from the gas would be an endothermic process 
On this ground, Wieland’s modified interpretation 
of the combustion process must equally be ruled 
out of order. 

On thermo- and electro-chemical grounds we 
may go even further and premise that carbonic 
oxide cannot be burnt by ordinary oxygen, even 
when all other necessary determinative conditions 
are reahsed. On the assumption that every 
chemical interchange is an electrolytic process, 
whenever ' conducting water ’ is present as a 
necessary element in the circuit in which inter¬ 
change is effected, no action should take place at 
any potential below that developed in the formation 
of water from hydrogen and oxygen. To burn 
carbonic oxide, it is necessary therefore to use an 
oxidising agent of higher potential than ordmary 
oxygen, the heat of combustion of carbonic oxide 
being below that of hydrogen. Hydrogen peroxide 
IS such an agent This oxide is a product of the 
primary interaction when hydrogen is burnt 
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To explain the fact that a moist mixture of carbonic 
oxide and ordinary oxygen is explosive, we therefore 
need only to assume that on foing the mixture a 
minute quantity of water is decomposed . that 
the liberated hydrogen is then at once peroxtdtsed 
and that the hydrogen peroxide thus produced 
serves to oxidise the equivalent amount of carbonic 
oxide All the peculiarities in the behaviour of 
carbonic oxide on combustion are accounted for by 
those assumptions. 

The halting use hitherto made of thermochemical 
data is due, in no slight measure, to a suspicion 
that the values, in not a few cases, are of doubtful 
accuracy. The difficulty of interpreting the ob¬ 
served values is a still greater bar. These are all 
!)a8ed upon the study of molecular interactions, 
often complex in character, the direct determination 
of atomic values being impossible. The difficulty 
has been in part met, m recent years, by resort to 
thermo-dynamical reasoning and the introduction 
of ‘ electrolytic ^ methods. 

We are m face of this difficulty especially in 
the case of carbon. Julius Thomsen’s numerous 
calculated values for carbon compounds were all 
])asefl upon Favre and Silbermann’s determination 
(1842-43) of the heat of combustion of charcoal 

No. 3027, VoL. 120] 


carbon, made at a time when the methods were 
but imperfectly developed. 

Berthelot, with Petit, made use of his caloriiiiotric 
bomb in redetermining the value of carbon in its 
reputed three forms They give as the means of 
closely accordant determinations the ‘ atomic 
values ’ 

Diamond 94,310 gram-degree Centigrade units 
Graphite 94,810 ,, ,, 

Charcoal 96,960 ,, ,, 

Apart from the question as to which of the forms 
the theoretical heats of formation of carbon com¬ 
pounds may properly be referred, we have yet to 
show that there are forms of carbon other than the 
diamond. Now that there is reason to suppose, 
m view of Sir Charles Parsons’s inquiries, that 
diamond has never been produced artificially, the 
problem is raised to an acute stage. The prob¬ 
ability IS that the reported allotropes of diamond 
(graphite and charcoal) are hydrocarbons con- 
tammg the minute proportion of hydrogen needed 
to prevent the carbon atoms from lapsmg into 
the highly stable condition they present in diamond, 
owmg to the symmetrical, uniformly tetrahedral 
arrangement of the atomic umts. The very small 
difierence betw^een diamond and graphite, the 
relatively large difierence betw^een graphite and 
charcoal are both surprismg We cannot accept 
even Berthelot and Petit’s determmations as final. 

A worthy monument to Berthelot’s memory and 
genius wnuld be an institute charged with the duty 
of placing beyond question all the fundamental 
thermal values and of extendmg thermochemical 
study in general A vast field of fruitful inquiry 
lies open m the hydrocarbons especially. 

It IS impossible to contemplate the long list of 
titles—about 1500—to which his name is attached 
without feeling that justice remains to be done to 
his phenomenal activity We need a studied, 
critical analysis of his work, in which the logic of 
his progress is fitly displayed. The work of poets 
IS considered line by line : their critics seek to 
reconcile the miracles they have mought in words 
with the peculiarities, if not deficiencies, of their 
moral character. The characters of statesmen, of 
soldiers, sailors and explorers are often discussed 
in considermg their deeds. Little has been done 
to analyse the psychology of the scientific mmd, 
to define the special features of the scientific spirit, 
yet even poets have foreseen that it is the spirit 
of the future. With most wonderful prescience 
Shelley has said of man : 

“ All things confess his strength. , . . 

The lightning is his slave ; heaven’s utmost deep 
Gives up her stars and like a fiock of sheej) 

They pass before his eye, are numbered and roll on ! 
The tempest is his steed, he strides the air 
And the abyss shouts from her depth laid bare, 

‘ Heaven, hast thou secrets ? Man unveils me; I 
have none ' ’ ” 

Of such order was Berthelot. We need to have 
the strength of the scientific mind fully unveiled : 
its weaknesses too, so that we may seek to combat 
them in the future service of the world. 
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Mil, n M. Tayj.or, F.ll.S. 

H KNIiY MAETYN TAYLOE, at the time of 
hirt death the senior on the roll of fello’ws of 
Ihiiiity (Jollcge, CaiiibridgCj was horn at Bristol on 
JuiicB, ^ 842, the second soiiof the Rev James Taylor, 
1) D. After being educated at Wakefield Grammar 
School, of which his father had become headmaster, 
ho wars sent to Cambridge, being elected to a scholar¬ 
ship at his college. He graduated as third wrangler 
and was awarded the second Smith’s Prize in 1865; 
in that year the late Lord Pwayleigh was senior 
wrangler and first Smith’s prizeman, and the 
"welhknown economist Alfred Marshall was second 
wrangler. In the year of his graduation, Taylor 
was ap])oinii(^.d vico-prmcipal (with H. J. Purkiss, 
the senior wrangler of 1864, as principal) of the 
n(n\ly established Royal School of Naval Archi¬ 
tecture and Marine Engineering at South Kensing¬ 
ton, afterw^ards the Royal Naval College at 
(Jroenwich. Taylor’s most distinguished xmpil was 
Sir W. H. White, later Naval Constructor; the 
relation, there begun, lasted until the death of the 
younger man in 1913. 

In the last century, Cambridge men of high 
degrees often looked to the Bar for a career ; 
among mathematicians, the names of Alderson, 
Pollock, i^igby, Stirling, Webster, Moulton, Levett, 
readily occur as men who made their mark. So 
''Faylor read for the Bar ; and he was called by 
TatKioIn’s Inn in 1869. Me does not appear to have 
})ra<?tls<Hl , for, elected a follow of IVinity in 1806, 
iui nd.urru'd in the y(^ar of his call as an assistant 
tutor of his colk^go. The rc^st of his life was spent 
in (tunbridge. 11(^ wms tutor of Trinity from 1874 
to I H8*l, l/h(‘ tcui-yi^ar ])criod liaving been established. 
1I(*! remained on the staff as a mathematical lecturer 
until 1894, thus completing the normal maximum 
of twenty-live y(^arH’ sorvico in the college. 

The tscvcntics wore an active time of academic 
reform in Cambridge. The old Elizabethan statutes 
had been partially modified by the first Victorian 
statutes in 1858 ; but a comprehensive change was 
made by the Universities of Oxford and Cambridge 
Act of 1877. Under that Act, each college framed 
its own statutes for submission to the Privy Council. 
Accordingly, Trinity proceeded with that duty in a 
long succession of meetings : it was at one of these 
that the master (Dr W. li. Thompson) relieved the 
momentary tension by informing a distinguished 
very junior fellow, still living, that'' we are none of 
us infallible, not even the youngest.” When 
decisions had been completed, the final drafting of 
the statutes was entrusted to three of the fellows : 
Prof. Cayley, whose reputation as a draughtsman 
long survived his retirement from practice at the 
Bar: Rev. Coutts Trotter, conspicuous for his share 
in the organisation of the University, especially in 
the domain of natural science : and H. M. Taylor, 
whose legal training proved of high value. Then, 
and for many years to come, Taylor had a prominent 
(if not foremost) part in giving effect to the 
necicssary changes in tlic old system. Independent 
in thought, and scrupulously just, he maintained 
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the even tenor of his views, devoted to progress 
yet mindful of the ancient ways, fair in construel ivo 
act, and straight in op])osition. Thosc^- statid.es 
are now under re])cai; their actual initial working 
owed much to the prudent wisdom of a band of 
refcxiners, among whom Taylor held a not unworthy 
place. 

Prom the beginning of his career, Taylor was 
interested in research, particularly in subjects of a 
geometrical character His two earliest papers date 
from 1866, and deal—one with interpretations of 
planetary formulae (unwittingly, a return to the 
ancient Greek cycles), the other with inversion. 
Later, he wrote on the algebraic theory of envelopes 
and developable surfaces : and he manifested a 
productive interest in problems of algebraic d%^" 
tribution, applied to chess and to xirohability. 
Gradually, his work converged upon the theory of 
plane curves and of surfaces * thus he discussed the 
centre of an algebraic curve (1890), and cubics and 
quarties (1897-98). Perhaps his most important 
paper is one dealing with cubic surfaces and a 
diagram of their twenty-seven lines (Phil. Trans., 
1895). 

Moreover, Taylor did much work for his friends 
by helpful criticism of the proof-sheets of their 
books in passage through the press : particular 
mention may be made of Rayleigh’s Theory of 
Sound,” Lamb’s “■ Hydrodynamics ” (the latest 
edition of which is dedicated to Taylor), and 
Forsyth’s “ Differential Equations ” and “ Theory 
of Eunctions.” He produced one volume of his 
own, the “ Pitt Press Euclid ” : it is too extensive 
for a schoolbook, and now too conservative for a 
modern practice whicli sometimes tends to an 
anarchic freedom from proof. He also wrote the 
“ Encyclopsedia Britannioa ” article on Newton 

When Taylor’s college work cainc to an end, it 
I seemed as if he would bo free to proceed in the 
range of original work belonging to the theory of 
algebraic curves and surfaces But misfortune 
seized him at the approach of leisure. In 1894 the 
sight of one eye failed, through detachment of the 
retina ; and, soon, the sight of the other eye failed 
also. Though he did succeed m continuing 
mathematical research for a time with the help of 
amanuenses, and indeed produced several paper's 
after the loss of sight, so that he was ejected a 
fellow of the Royal Society m 1898, it soon became 
clear that this form of activity had to he abandoned. 
He had found the Braille volumes a sol{U‘.e within 
their range ; but the comparative huJc of scientific 
books in Braille typo stirred a new idea, the 
realisation of which opened a now life for him 

Taylor set to work and developed the Brailk? 
alphabet; he devised amplications wliich rendered 
possible the reproduction of mathcmai.icai formuhe, 
figures, and diagrams, even some illustrations of 
books. He worked in conm^xion with tlu^ associa¬ 
tion which producers Braille books ; but its funds 
could not bear the high chargess ncHK^ssarily cuil.ailed. 
So some friends, admiring JXylor’s eourag'c^ 
collected a small fund to subsidise* tlu^ u*sso(uaiion. 
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The result was a fine success. Volume after volume 
was translated into Braille , text-books on geo¬ 
metry, algebra, conic sections, trigonometry, 
astronomy, geology, the foundations of mathe¬ 
matics, metaphysics, physiology, sound, music, 
and mechanics—a list that is not complete—^were 
published by the help of the fund. Every symbol 
on every page of every volume was stippled out by 
Taylor’s own hand, with a cheerfulness and a 
patience that were amazing. His work is a real 
contribution to the life of the blmd. Emancial aid 
for the work, thus initiated, has been placed on a 
permanent basis, for his friends gathered funds 
which, under the name of the Embossed Scientific 
Books Fund, have been accepted as a trust adminis¬ 
tration by the Royal Society. 

This bond of communication with the world that 
lives by sight gave Taylor new interests. He 
remained a member of the council of his college, 
under the new statutes, being re-elected time after 
time. He was made a university member of the 
borough council of Cambridge, served as mayor m 
1900“1, and for some subsequent years was 
chairman of the finance committee of that council. 
Also he was nominated a borough magistrate, and 
discharged the duties with characteristic regularity 
and fairness. 

In later years, the burden of age told ; and, for 
nearly two years, Taylor had been practically 
confined to "his house. Unmarried, he made a 
home for his mother—who, in her nineties, chaffed 
him when he was mayor—and for his sister who 
survives him. At that house, The Yews, set in the 
college backs, he died on Sunday, Oct. 16th last; 
and on the succeeding Wednesday, after a funeral 
service in the College Chapel, he was interred in 
the Huntingdon Road Cemetery. 

Taylor’s recor<l, from 1894 onwards, is one of 
rare patience * of serene courage : and of nn- 
fimehing cheerfulness under calamity, without a 
word of complaint. He leaves behind him the 
memory of a man who, for over thirty jmars, fought 
his 

One fight more, 

The best and the last. 

A. R. Ed 


Hb. B. Daydoh Jackson. 

A LONO life of useful work was closed by the 
death in Westminster Hospital, on Oct. 12, as the 
result of a street accident, of Dr, B. Daydon 
Jackson, who since 1880 had been actively associ¬ 
ated with the conduct of the Linnean Society. 

Born on April 3, 1846, in Stockwell, then near 
London, Jackson was educated in private schools. 
Though he seems to have had no special traiaing, 
ho was much interested in natural history ; he was 
one of the early members of the Quekett Micro¬ 
scopical Club, and in 1868 was elected a fellow of 
the Linnean Society. « His interest in our British 
flora brought him into touch with the botanists at 
the British Museum and Kew, and his special 

* Homo passages in the foregoing axe taken from the writer’s obituaxy 
notice which appeared in the Times^ Oct 17. 
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aptitude for bibhographicai work was soon appar¬ 
ent. Ill 1876 he edited, with the addition of notes 
and references and-a life of the author, A Cata¬ 
logue of Plants cultivated in the Garden of John 
Gerard, in the Years 1596“1599 ” ; and m the 
followmg year a similar reprmt and edition of 
William Turner’s '' Libellus de re herbaria novus,” 
origmally published in 1538 In 1881 the Index 
Society published his “ Guide to the Literature of 
Botany ”—a classified selection of botanical works, 
which, though nearly fifty years old, it is still 
worth while to consult. This was followed in 1882 
hy Vegetable Technology,” a contribution to¬ 
wards a bibliography of economic botany, also 
published by the Index Society. Meanwhile, m 
1880, Jackson had been elected to the botanical 
secretaryship of the Linnean Society, for which he 
worked devotedly durmg the rest of his life, for 
twenty-two years (1880-1902) as botanical secre¬ 
tary, and then as chief of the permanent staff, with 
the style of general secretary, until last year, when 
he retired from active participation m the con¬ 
duct of the Society, though his services were re¬ 
tained as curator of the Linnean collections. 
Jackson’s work for and association with the Linnean 
Society is so well known as to need no comment 
here. Successive generations of botanists and 
zoologists will gratefully remember the ready help 
and advice which was always at their service at 
the Society’s rooms in Burlington House A per¬ 
manent expression of their feeling was the x^resenta- 
tion of Dr. Jackson’s portrait to the Society on the 
occasion of his resignation of the secretaryship at 
the anniversary meeting in 1926. 

Jackson’s most important literary work was the 
'' Index Kewensis ”—an enumeration of the genera 
and sjjecies of flowering plants from the time of 
Linnaeus to 1885, the expense for the compilation 
of which was contributed by Charles Darwin. The 
work of compilation was begun m February 1882 
and the final part was published in 1895. Of the 
first supplement, brmging the Index up to 1895, 
Dr. Jackson and Dr. T. Durand, of Brussels, were 
the authors. 

Another invaluable book of reference was the 

Glossary of Botanic Terms with their Derivation 
1 and Accent,” which he issued in 1900 ; subsequent 
revised editions appeared in 1905 and 1916. 

The Linnean Society is the home not only of the 
herbarium but also of the library, manuscripts, 
etc., of Linnseus; an intimate knowledge of these 
brought Dr. Jackson into touch with workers, 
especially taxonomists, at home and abroad. His 
various publications on the Linnean collections, and 
his recent English edition of Prof. Fries’s '' Life of 
Linnaeus,” may be mentioned. So highly was this 
aspect of his work appreciated in Sweden that at 
the Linnean bicentenary celebrations at Upsala in 
1907 he received special honour, including a knight¬ 
hood (R.N.O.), and the Hon. Ph.D. and A.M. of 
the University. His last important work was the 
recently issued catalogue of the Society’s library. 

The remarkable vigour of Jackson’s constitution 
—^he had never missed a meeting of the council 
during his forty-seven years’ continuous service, 
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and only one general meeting—gave liope that he 
wonkl foi* some years more be able to fulfil the 
light duties assigiKni to him as curator of the 
Liunean collections It has been ordered other¬ 
wise and ho has fallen, literally almost, at his ])ost. 

A. B R 


Pbof. a Maie. 

Peoe Alexa'N'deb Maie, whose death occurred 
on Oct 7 at the comparatively early age of fifty- 
seven years, had occupied the chair of philosophy 
at the University of Liverpool since 1910 Although 
he made no direct contribution to purely scientific 
research, he was always keenly interested in recent 
developments of scientific theory, and extremely 
appreciati\^e of their wider philosojihic implications 
He was the author of the articles on “Hallucination” 
and “ Belief ” in “ The Encyclopaedia of Behgion 
and Ethics,” of “ Philosophy and Reality ” 
(published 1911), and of Immanence and Trans¬ 
cendence,” and “ The Idea of Transcendent Deity,” 
in recent volumes of the Proceedings of the Aristo- 
tehan iSociety. 


Prof Mair was born m Glasgow, and pursued 
his studies at Edinburgh, the Sorbonne, and 
Marburg He exercised a marked infiueiKie both 
within the University and in conm'xion witii 
many extra-mural educational institutions, bcung 
also the first president of the reca'utly founded 
Liverpool Psychological Society and active in 
promoting the Liverpool Branch of the British 
Institute of Philosophical Studies; while his 
philosophy seminar was attended by a growing 
number of post-graduate students His intellectual 
ability, combined with his generous disposition and 
patent sincerity, gamed for him a wide sphere of 
appreciation. 


We regret to announce the following deaths. 

Rev. H. N. Hutchinson, author of '''Prehistoric 
Man and Beast,” “ Extinct Monsters,” and other 
popular books on scientific topics, on Oct. 30, aged 
seventy-two years. 

Dr. J. R. Leeson, mayor of Twickonliain and author 
of '■‘^Lister as I know him,” who also miei'csted Jiim- 
self in several aspects of natural science, on Oct. 123, 
aged seventy-three years. 


News and Views. 


SiE Alfred Mond’s address on the chemical 
industry, road by Dr. F. A. Pi’oeth before the Central 
Economic League on Oct 20, ought to receive wide 
puldicity, for it tolls the plain man in plain terms how 
that industry, particularly in (h'oat Britain, stands in 
relation to his own daily needs, his ]n‘otection, ins 
future re(( 111 r(snouts, and, m fac*t, his ^'ory life. Such 
a pronouneiMuout, coming as it does from the (‘hair- 
man of linp(a’ial (hoi meal Jih lustrums, Lid., ihe gmat 
morg(a‘ of Bt'unn(a\ Mond and (b., Ltd., Nobtsl 
lndusi.i’it\s, Ltd., British Dyes, a,nd the UniUul Alkali 
Cb., kid., with a ioinl of H(W<aiiiy-fivo constituent and 
assoeiati'd companies, <^annot fail to merit i-lie closest 
attention of ecxmoimsts and of all those mtorostod in 
ihe different as])ects of ibe social welfare and dovolop- 
ment of the rac(L An analysis of the ordinary doings 
of the ordinary man tiiroughout the tw(mty-four houis 
lias shown that all the objects with winch ho deals, 
and most of the food ho eats, have at some time or 
other come within tlie province of chemical industry. 
Chemicals, in fact, form the foundation of the woiid’s 
industries, and hence are to be found at the very root 
of Imjierial security and prosperity. It is of course 
not only the chemist who carries the technical responsi¬ 
bility in these concerns ; as Sir Alfred Mond remarked, 
good ©ngmeermg can also turn an unxirofitable 
chemical i>roeess into a profitable oho, notwithstanding 
that the same cliomical reaction has been used under 
comparable conditions in each case. The now fertiliser 
process at Billingham, for oxamiile, depends for its 
success on the application of extremely high gas 
pressures. The development of an industrial technique 
of high xmessures not only loads to commercial success 
m one branch of the industry, but also opens up new 
avenues of research and application of immeasurable 
national and Imperial significance. 

Problems relating to agriculture, to the ultimate 
dependence of the food supply on the production of 
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fertilisers from the atmosphere, to the now realisa¬ 
tion of the value of systematically fertilised grass¬ 
land, to the possibility of the syntliotic xiroduciion of 
vitamins, were all brought under review, and atten¬ 
tion was directed to what may he termed the Uu(‘l 
problem.’ Bir Alfred Mond views with oquanimity 
©von an exhaustion of the world’s timber supplies, 
behoving that, if necessary, chemical industry would 
undoubiodly come to the xoscuo with a su]>stiiufce. 
More ronicirkahlo siill is the movement by centralised 
indusl-ry in repairing the dofieu^ncios of that lo(*aI 
(‘hemical works which oa(di one ol us poss(?sses m his 
own body. Synthobic insulin, for oxaiupk^, as (dTectiv^c^ 
in il.s action as its natural counterpart, is at- k'a-st- a- 
vision of the early future. Tn speaking of industrial 
peace, 8ir Alfred Mond referred to t-he fortunate 
happy and friendly past of the chemical industry, 
and outlined the jilans "which had boon laid within 
ihe organisation of which he is chairman, wnth the 
view of promoting ])ersonal contact, improved status, 
increased security, co-paitnership m jirofits, and 
co-oporation. In the concluding words of the address . 
“ The achievement of industrial peace cannot hc^ 
hastened merely by the desires of onthusiastK; 
amateurs or disillusioned politicians. It can ho 
secured only by the compotouce and good will of 
those in whose hands are placed the rosponsdiihty for 
industrial organisations, whetluM* on ihe side of diuH^- 
tion or on the side of labour. There is a now spirit- 
and a now science in the management of cheniica.1 
industry. That new spirit? and now scumco is the 
broad avenue to industrial prosjierity and industrial 
peace.” 

Mr. J E. Williams, whoso mtorosting book, “ In 
Search of Reality,” was reviewed m Nature of Juno 5, 
1926, writes with reference to tlio loading articks 
‘‘ Science and Philosophy,” whiiili apjioarod on Oct, 22, 
to protest against any mechanistic explanation of 
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evolution being accepted as firmly established His 
criticism IS dn ccted mainly against Sir Arthur Keith’s 
address to the British Association, m which it was 
stated that evolution lias been accomplished “under the 
action of foiees which can be observed and measured.” 
Mr. Williams considers that the public have taken 
tins statement to mean an endorsement of the mid- 
Victorian belief in the sufficiency of natural selection, 
and generally as a pronouncement in favour of a 
mechanistic explanation of the evolutionary process. 

It IS, he believes, “ such unwarrantable materialistic 
dogmatism regarding the cause of evolution which 
has given rise to the resentment against the whole 
theory so manifest in religious circles at the present 
time.” No doubt Mr. Williams is right m his diag¬ 
nosis of the cause of this resentment ; we would, 
however, point out that the leading article which 'was 
the immediate occasion of his letter expressly advo¬ 
cated a reconsideration of biological conceptions, and 
in no way proposed as sufficient or final any mechanistic 
views, whether of life or of evolution. 

The movement of a mountain, Monte Arbino, 
5560 feet m height, is giving rise to such anxiety in 
the neighbourhood of Belhnzona, three miles to the 
east of which it is situated and not very far from the 
northern end of Lago Maggiore, that the authorities 
of the Ticino Canton in which it lies (the Italo-Swiss 
frontier crossing the northern end of the lake at 
Brissago) have ordered the evacuation of the zone of 
danger. The mountain has been moving horizontally 
since 1888, and in 1905, when the Federal Geological 
Survey <lirected attention to it, the summit had 
moved eastwards more than six feet in the interval. 
8inee then it has been moving at an increasing rate 
per year, until during last year, 1926 alone, it had 
moved a foot. It has simultaneously lowered in 
height to a little more than the same extent, fourteen 
inches in 1920 The moving mass covers 2520 square 
yards. The movement has now reached such pro¬ 
portions, and such large and numerous cracks and 
crevasses have developed which have widened raindly 
111 the last few months, that the neighbouring hills of 
La Monde and Chiara are ordered to be evacuated, 
and all building opei'ations or the felling of trees are 
,^rohibitecL On accomit of the movement trees on 
the slopes of the mountain are leaning very eonsider- 
alily and more and more out of the perpendicular, 
and from time to time large falls of earth and rocks 
aie occurring. The Survey experts believe that the 
mountain will before long crash down into the valley 
of Arbedo, and that nothing can be done to avert the 
fall, which, while the town of Bellmzona is itself 
hax>pily protected by a granite ridge, would over¬ 
whelm the picturescpie villages and farms with their 
groves of chestnut trees and firs, together with a large 
area of forest land and valuable pasture meadows. 

It ^was announced in the Times of Oct. 29 that the 
Nobel Prize for Physiology and Medicine for 1926 
had been awarded by the Karolinska Institute, 
Stockholm, to Prof. Johannes Fibiger, of the Uni¬ 
versity of Copenhagen, and that for 1927 to Prof. 
Julius Wagner von Jauregg, of the University of 
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Vienna. The award for 1926 has, however, already 
been announced (see Nature, Nov. 27, 1926, ji. 778). 
Prof Fibiger is iieiliaps best known by his work on 
the experimental xiroduction of cancer in rats The 
behaviour’ of an animal with a transplanted cancerous 
growth may not be the same as that of one m which 
a tumour sirontaneously develoj^s. Filiger suc¬ 
ceeded m jDrodueing growths of the stomach and 
tongue in rats by feeding them with cockroaches in¬ 
fested 'With a small nematode worm, which may be 
the cause of similar tumours developing, apparently 
spontaneously, under natural conditions. The method 
has enabled material for the study of the develoji- 
ment of cancer to be obtained under experimentally 
controlled conditions Prof Wagner von Jauregg is 
well knofvii as the originator of the malaiial treatment 
of general jiaralysis of the insane. The treatment is 
based on old observations that the disease is frequently 
benefited by prolonged sux3puratioii or fever. The 
first development of these observations was the x^ro- 
duction of pyrexia by means of injections of tuber¬ 
culin or typhus vaccine, but more striking imj^rove- 
ments occurred in patients who had fortuitously 
develox^ed some infection Wagner von Jauregg 
therefore began treating patients in 1917 by inocula¬ 
tion with benign tertian malaria, and the method 
has now been used extensively both by him and by 
workers m other countries. Ax^i^arentiy ]3ermaneiit 
remissions occur m about half the cases, and many 
of the remainder are considerably benefited. The 
XDatient is allowed to have about a dozen tyx^ieal 
malarial attacks and is tlien cured by the administi*a- 
tion of quinine, to which the inoculated disease readily 
responds If the initial remission is comxriete, it 
! apxiears to last for several years and the future may 
XDi’ove it to be x^ermanent, at any rate m certain cases. 

The earthquake of Oct 24, of which a brief notice 
was given in our last issue (X3. 630), seems to have 
originated somewhere ofi: the Alaskan coast Fiom 
the seismograx^h records at Oxfoid, Ivew, and Helwan, 
Prof. Turner suggests that it may belong to the same 
focus as a much 'weaker earthquake on Nov. 29, 1920, 
or in lat. 59° N , long. 149° W This x^osition, which 
IS about 50 miles south of the Kenai Peninsula and 
320 miles west of Yakutat Bay, agrees fairly with the 
estimates of the distance of the origin from the Uni¬ 
versity of California (1500 miles) and Ottawa (2615 
miles). The evidence, so far as it goes, is somewhat 
conflicting. The shock seems to have been felt most 
strongly m the south-east of Alaska, and but slightly 
in northern Alaska. The telegrax^h cable was broken 
in two places, near IVrangell and between Juneau 
and Skagway, that is to say, in the narrow sounds 
of the Alexander Archixielago. Moreover, no sea- 
waves were recorded at Honolulu, and none have been 
reported from San Francisco, and these might have 
been expected with a submarine earthquake of this 
magnitude. On Sei^t. 3 and 10, 1899, two of the 
greatest of recent earthc[uakes occurred in Yakutat 
Bay. They were accoinx^anied by the most remai’k- 
able ux^hfts (of so much as 47 ft. 4 in.) known to us, 
measured six years later by the height of dead 
barnacles still adhering to the rocks. The exiicentral 
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ai'oa croHsod narrow Honncls, and, on account of tlio j 
small voliimo of water raised, the sea-wavos, ihough 
obsoi'vod oil the surrounding coasts, wore not por- 
coptiblo at groat distances, it is possible that tho 
epicentre ol tho recent oartlKpiako may have occupied 
a somewhat similar position among the channels of 
the Alexander Archipelago. 

iNTEBESTmo records of the Alaskan coast earth¬ 
quake of Oct 24 wore obtained at Kew Observatory. 
The direct longitudinal waves (P) arrived at 16 hr. 
10 mm 39 see. G.M T., and tho direct transverse 
wave^s (^S') 525 seconds lator. This time interval 
corresponds with an epicentral distance of 7320 kilo¬ 
metres. First and second rohoetions of both P and 
were recognisable. Tho direct surface waves wore 
well developed, as also were those which had travelled 
by tho long path (that is, via tho antipodes). Those 
return waves arrived 2} hours after tho P phase Tho 
largest earth dis])]acomont recorded on the east-west 
component seismogiaph during iho siiriaco jihaso 
amounted to 220 microns. For tho Japaneses earth¬ 
quake of Mar. 7, 1027, and the Chmoso earthquake of 
May 22, 1927, maximum displacomonts of about 500 
microns were recorded. 

Dcjbtnq the recent visit of the Imperial Agricul¬ 
tural Research Conference to Edinburgh tho delegates 
inspected tho Animal Brooding Research Department 
of the University, tho Animal Diseases Research 
Association, tho Royal (Dick) Veterinary College, the 
Plant Brooding Staidon, and tho Jloard of Agriculture 
Seed Tosimg and P]a,nt liogistration Htations. On 
Oct. 28, the Higiit lion Sir fJohn (hlmour, Bart, 
Bocrotary of State for Scotland, j’l^coived (.ho iionorary 
dogt'ce of Lb D. and didivored his addrens as Ijord 
Rector of this University to (.(h^ students Ho em¬ 
phasised the elarnant noiul for men (itt.i'il (.o (MigUrgi^ in 
research, and said that for theses Uiey must look i-o i.he 
universities. Tiio finding of satisfactory answer’s to 
two groat quostiouB--^ How can wo iniprovi^ produc¬ 
tion ? ” and How can wo secure for the ])roduct tho 
most complete immunity from tho onset of diseases V ” 
—is a matter of vital concern to the homo (lountry. 
The extent of the British Empire and tho liewildoilng 
variety of climates and soils and of animals and 
plants place it in a unique position as regards 
opportunities for research. Peculiar importance 
attaches to that part of the Empire which lies in tho 
tropics, for there Nature holds out the largest promise 
of adding to the economic wealth of the world and 
thereby liaising the standard of comfort for mankind 
in general. He urged those who have tho qualifica¬ 
tions for research to realise the new opportunities 
which are presenting themselves and, in weighing up 
the prospects of a career, not to leave out of account 
what may be waiting beyond the seas. 

At the luncheon m honour of the Lord Rector, which 
followed, the Earl of Balfour referred to the great 
advances due to those who ardently pursued know¬ 
ledge without the least idea that that knowledge was 
going to make any material difference either to their 
own fortunes or to the fortunes of the world. He 
pointed out the difficulty of apportioning the amount 
of support which ought to be given to researches which 
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scorn on tho face of them completely useless, and to 
othor.s in which principles are a])j>luMl to tho acduai 
work of tho world. A groat disci ivoror cannot bo 
made, but ovory university ouglit to try to give such 
men the chances which will onalilo them i.o ma.ko uso ' 
of their uniquo gifts Lord Balfour said it is not easy 
and is not going to bo easy to find onougli persons 
with the education and the capacity to turn dis¬ 
coveries to tho best account, but ovory university 
must set itself to do its best. The expansion of the 
whole apparatus of university education is a most 
expensive business, and the gifts of new chairs and 
laboratories place pecuniary obligations on th© 
university, so that such gifts are in themselves tlie 
leason why more money is required. 

A CiiADWioic Public Lecture on Tropical Vegeta¬ 
tion and some of its Uses to Man,” was delivered by 
Mr. W. Halos, Curator of the Chelsea Physic Garden^ 
on Oct 27. Mr. Hales was granted leave of absence 
by tho Trustees of tho Garden for tho purpose of 
seeing tropical vegetation under natural conditions, 
and doscribod m his locturo tho salient features of 
tho native vogotation and agricultuial crops seen m 
his visit to Ceylon, tho Btraifcs Sottlomoiits, Malaya, 
and Java. The work of tho Royal Botanic Gardens, 
Peradeniya, Ceylon, was referred to, and the cultiva¬ 
tion of tea in that country was described. At 
Penang, tho waterfall gardens arc famous for their 
beauty, and large numbers of rare plants have been 
distributed from there to other gardens. From 
Taipang, Malay, a tour of inspoction of tlie mangrovo 
swamjis was made: thoso swanqis yield a largo 
rovoruio to tlio Govoriimont from tho sale of wood. 
Kuala Lumpur a.iHl its agriculi.ural station wore next 
visit-cMl. Tho ml.rt)(tu(‘t.ion of rubber into Malaya was 
alluihul t.o, a.ni! some of t.lu^ riwimri'fi work iIoikj on 
rul)l)<a’ growing wai,s (!(\sc*nl)c<h In Java, the 
(‘ipa.l crops a.ro rice, siit»ar-ca.nc‘, and cmrliomi for 
quinuK^ 90 [lor emit-, of th<‘ worfd’s supply of t-his 
drug coming from Java. 'Ffio fiot.amc gardens of 
Buitoirzorg contain thi^ ncliivst. (ioUihJ.iou of plants 
of any garden soon ]>y Mr HaJos in tho East-, and as 
a scientific institution it ranks nc^xt to i.ho Royal 
Gardens at Ivow. 

Ljcotueino on Eugcahes in tho Future” 
ford College, University of London, on Oct. 25, 
Major Darwin jirotostod against tho attack on eugenic 
reform as materialistic. Lt is not materialisiio to uso , 
the history of the past to supply giiidanco for conduc-t 
in tho future. Science affords no duo to the ultimate 
meaning and aim of tho nnivorso" those arc tho 
problems of religion and philosophy—but a staontific, 
study of tlio laws of Nature enablcvs one to form reason- 
able expootations a-s to the result of ])roeossi\s affecting 
the mental and physical development of man. Study 
of evolutionary principles affords tho surest guide to 
the betterment of the race. Eugomsts are in favour 
of schemes for social amelioration, but are convinced 
that they are not enough to secure social progress. 
The disproportionate birthrates of the more and loss 
valuable strains at present show that all is not well 
i with society : decrease m racial c|ualit.y may conicido 
1 with an increase in material prosperity whicfi obscures 
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the uiul('L*lyiug causes oi eventual detenoiation The 
]ni1)lie IS not ripe tor drastic eugenic legislation, even 
where it is d(‘sij‘able, but patriotism and enlightened 
public opinion can hel]) to increase the birthrate of 
the better stocks. Self control on the part of those 
vith su(‘h family taints as insanity, segregation of the 
mentally deficient, some form of pressure applied to 
persons in (diromc receipt of relief who have proved 
unable to maintain themselves or their families , and 
more enlightened treatment of habitual criminals, 
would curtail the birthrate among the less desirable 
strains, 

Mb. Abchibald Page, president of the Institution 
of Electrical Engineers, gave his inaugural address on 
Oct. 20, As Mr. Page is the engineer and manager of 
the Central Electricity Board, his address was looked 
forward to with great interest. He pointed out that 
our progress would have been more rapid had it not 
been for the rivalry bet^veen large electrical under¬ 
takings and the overzealous display of local patriotism 
by the smaller municipal undertakings There is no 
infallible remedy for the present state of things, but 
methods of generating electricity must be altered. In 
particular, electrical stations must be interconnected 
by a system of high-tension lines. These lines will be 
supported on towers eighty feet high and sixteen 
square feet at the base. Their design was settled after 
consultation with Sir Reginald Blomfield. The 
conductors, the pressure betw^een which will be 132,000 
volts, will be simced at a distance of 12 feet apart. 
The lines w'lll be made of aliunimum with a steel core 
to streimthen it mechanically The step down 
transformers will vary in size from 10,000 to 75,000 
kilowatts, and the voltages will bo varied to suit the 
requirements of the distributing stations Amongst 
the ad\iuitages claimed for ‘ the grid ’ scheme is that 
it will allow of the aggregate amount of spare plant to 
be consideuibly reduced, and that it wall enable 
‘ blocks ’ of waste heat from blast furnaces, coke 
ovens, and other sources to be transformed into elec¬ 
tricity and thus usefully emi:>loyed. In his last 
Budget speech, the Chancellor of the Exchequer said 
that there were signs that the centre of gravity of 
industry in Great Britain is moving south. By means 

gild, power can be given to facilitate the develop¬ 
ment of industry wdierover it is w^anted. The new 
scheme, liow^ever, will not appreciably affect the cost 
of lighting 111 our big cities wdiich have modern power 
stations. 

PbitzelA Iconum Botanicarum Index, which is a 
list of ifhVrences to illustrations of flowering plants 
and ferns m botanical, horticultural, and other 
publications, has been a standard work of reference 
since its completion in 1865 In 1917 the Council of 
the Royal Horticultural Society decided to undertake 
the I’evision and continuation of PritzeFs Index, ancl 
the work has been earned out at Kew under the 
editorship of Dr. Otto Stai3f, late Keeper of the 
Herbarium, with the help of the facilities of, and 
material already to hand m, the Kew library. 
PiItzeFs Index contained more than 107,000 refer¬ 
ences ; tliB now edition, wdnch bears the title Iconimi 
Botmikarum Index Londinensfs, will contain 450,000 
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references, including those in the original work, to 
illustrations of flow'^eiing plants, ferns, and fern allies 
published m botanical, horticultural, and other works 
and journals betw'een the years 1753 and 1920. It is 
also proposed to issue periodic supplements. The 
Index will be as complete as it has been possible 
to make it by consultation of the libraiies at Kew, 
the Natural History Museum, and elsewhere, and 
with the help of assistance fiom botanists on the 
continent of Europe and in America The first portion 
is ready for press, and a circulai has been issued by the 
Royal Horticultural Society announcing its appear¬ 
ance The Oxford Press is printing the lyidex, which 
wall have the same size and foim as the Index 
Kewcnsis, the references being arranged in three 
columns on a quarto page, alphabetically under the 
genus name. It will appear in six volumes, tw^o of 
which will be issued m each of the yeais 1928, 1929, 
and 1930. The subscription price is £25 Intending 
subsciibers should apply to the secretary of the Royal 
Horticultural Society ; it is stated that the edition 
wall be strictly limited 

Although the front of Faraday House Electrical 
Engineering College suffered considerable damage by 
the crane which fell m Southampton Row on the 
night of Oct. 28, it has been formcl possible to carry 
on the work of the College. The testing laboratories 
I’cceived but little damage, and the work of the 
Standardising department is proceeding normally. 

The following have been elected office-bearers of 
the University of Durham Philoso|>hical Society for 
the session 1927-1928 :— President, The Chancellor of 
the University—^Th© Eail of Durham; Hon. See., 
Dr. D A. Allan, Hon. Treas, J W. Bullerwell; 
Editor of Proceedings, Prof G. W. Todd ; Chairmen 
of Sections —Chemical and Physical, Prof. W. E. 
Curtis; Geological and Biological, Prof. J. W. Heslop 
Harrison; Mathematical, The Rev. F H Jackson; 
Archaeological and Historical, Prof. J. W. Duff; 
Applied Science, Dr J Morrow; Philosophical, Prof. 
J. W. Harvey. 

The third annual Korman Lockyer Lecture— 
established by the British Science Guild as a means of 
periodically directing the attention of the public to 
the influence of science upon human progress—wall be 
given by The Very Rev. Dean Inge, in the Goldsmiths’ 
Hall, Foster Lane, E.C 2 (by permission of the Gold¬ 
smiths’ Company), on Monday, Nov. 21, at 4.0 p.m., 
the Right Hon. Sir Alfred Mond, Bart., president of the 
Guild, in the chair. The subject of the lecture is 
“ Scientifle Ethics.” Tickets may be obtained from 
the secretary of the British Science Guild, 6 John 
Street, Adelphi, W C.2, if application is made not 
later than Monday, Nov. 7. 

The Institute of Physics annoinices the thirteenth 
lecture of its senes, ' Physics in Industry,’ which is to 
be given at 5 30 p.m. on Monday, Nov. 14, 1927, in the 
rooms of the Institution of Electrical Engineers, 
Savoy Place, Victoria Embankment, ‘W.C.2. The 
lecturer on this occasion is Sir William Hardy, 
Director of Food Investigation at the Department of 
Scientific and Industrial Research, and his subject, 
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“ Physics in tho Food Industry.” The application of 
physical methods to the conservation of food resources 
IS a subject of national importance, and tho lecture 
should be of considorablo interest to a far wider public 
than tho moinborship of the Institute of Physics. Tho 
Board of the Institute wishes it to be known that 
tho lecture is open to tho public, without charge. 
Admission is by ticket, and tickets may be obtained 
on application to the secretary of the Institute of 
Physics, 1 Lowther Gardens,Exhibition Road,London, 
8.W.7. 

AppluNATIONS are invited for the following appoint¬ 
ments, on or before tho dates inent-ionod -Two 
junior assistants (ongiueoniig) for research work at 
tho Fuel Research Station, Last GriKuiwich Special 
Imowlodge of nieelianical engineering lu tlio case of one 
vacancy, and of physics and mathematics in the other 
ease, is desuable •—Tlu^ So(‘rotary, Dopartnuait of 
ScKaithic and iMdustnal RcsoanJi, !(> Old Qu<‘cn 
Street, S W.l (Nov. 14). A head of the liuilding 
department of ihe^ Leeds Technical (hllogo --''rho 


Director of Education, Education Oilicos, Leeds 
(Nov. 14). A bacteriologist at the Devonshire 
Hospital, Buxton—Tho General Suporiutendont and 
Secretary, Devonshire Hospital, Buxt'On (Nov. 15). ^ 
A plant iihysiologist and a plant pathologist at the 
Imperial Oollogo of Trojacal Agi leulture. Si. August inc\ 
Trinidad, for banana research—'Lho Secretary, Im¬ 
perial College of Tro]>ical Agiicultiiic, 14 Trinity 
Scpiare, E.C.3 (Nov. 30). A professor of pathology 
and bacteriology at tho Welsh National School of 
Medic mo--The Registrar, IJmvoisity Col lego, Cardiff 
(Dec. 1 ) A dairy research bacteriologist at the 
Research Lalioratories, New Zealand—Tho High 
Commissioner for New Zealand, 415 Strand, W.C 2 
(Dec 17). A lady tracer at tho Admiralty Engineering 
Laboiator;\, West Drayton, Middlesex—Tho Super- 
intondc'ut.. Admiralty Enginoc'riug Laboratory, West 
Drayton, Middlosc'x. A signal mspodor for flio^ 
Engmeei ing Departiiiont of tho Fgypiian State 
Railways, ''r(4egra])lis and I\‘le[)honos — Tlio Chief 
Insp<‘(*iing Engineer, Fgyjitiaii (loveriimeut, 41 Tothill 
Si-i(X‘t, S.W. L 


Our Astronomical Column. 


Magnetic Disturbances and Sunspots. —On 
Oct. 22, a magnoiio disturbance comraoncod sliai'piy 
at and continued until 10^^ on Oct. 23 with an 
intervening diminution botwoon IC^ and midnight. 
During tho first jihaso tho excursion shown by tlio 
Groonwich doclmataon maguotograj'ih traces was 
and during tho second about 40'. Tho disturbance is 
worth comment on account of its being one of thoso 
inKtancoM in wfiicli it <locs not appear possible to 
UHfiribe a conm^xion botwocm a ]>ronoimc(Ml magnetic, 
disturbaiH'O and a parrticular sunspot. A small 
stnuuu of spots (*ross(Kl th<^ sun’s central mondiaii 
on Oct. 22-20, but in general appearance it was but 
one of many which arc now of froquont (xnurnneo. 
An examination by Mr. Fvorshod of .spoctroluliograrns 
taken at his olisorvatoiy at Ewhurst, Surrey, afso 
failed to show any unusual solar aidivity (tlio daily 
record at Ewhurst, as elsowlioro in (hmt ihitain, was, 
however, broken by cloudy weather). 

It may perhaps bo noted that at tho time of 
the commencement of tho magnetic disturbaneo the 
longitude of the sun’s central meridian was 282", and 
that this particular longitude was tlie position of 
three very large spots seen successively on the central 
meridian on May 12, June 8, and July 5 respectively. 
At the time, attention was directed to the absence of 
corresponding magnetic disturbances which might 
reasonably have been expected in view of the size 
and nature of the spots {see Natuub, June 18, p. 903, 
and Proceedings oj the Astronomical Society oj the 
Pacific, August, p. 246). 

Another instance this year of the occurrence of a 
magnetic ‘ storm ’ and the apparent absence of any 
solar actmty of note was afforded on July 21-22. 

The Tbansit oe Mercury on Nov. 10.—^The 
British Isles have been favoured as regards visibility 
of transits of Mercury in recent years. In the period 
since 1861 there have been nine transits, 3 in May, 
6 in November, of which only one, that of 1881, was 
wholly invisible here, while those of 1907, 1914 were 
wholly visible, the middle occurring at noon. There 
will be a transit on the morning of Thursday, Nov. 
10, of which the end will he visible in Great Britain, 
the sun rising at Greenwich at 7t and internal 
contact at egress occurring at 8^ 28”^. The transit is 
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a nearly coniral one, Mercury being 2' 9" south of the 
sun’s centre at 5^‘ 4(b^q 

Now that accurate tiino can bo obtained so readily 
by radio signals, it is well to point out that 
amateurs can do most useful work by carefully timing 
tho contacts, both internal and external. 8uch 
observations have a double value. J^'irst, it was 
largely through olisorvations of trausiis that tho 
anomalous motion of tho {lonhoiion of Mercury 
was dol-ccted, which was afterwards explained by 
JOinsiuiti. Tho amount of tlio advane.o of tho pen- 
iiolion IS not yet known with absolute precision, and • 
more obseivations arc desirable. {Secondly, it is sus- 
poe,te(l that tho unexplained irregularities in tlio 
moon’s motion arc duo to changivs in tJio J*ato of tho 
earth’s rotation, 'rius suggestion can best lie cliockod 
by observing tlio other rapidly moving bodies in tho 
solar system, of which Mercury takes tlio iirsfc place. 

Another desirable research is to oxamino,whether 
any ring of light can bo discerned round the portion 
of the planet outside tho sun’s disc. Such a ring was 
jjlainly seen at the last transits of Venus, being duo to 
sunlight refracted by the planet’s atmosphere. It is 
known that Mercury’s atmosphere must be rare, biiti 
it is desirable to test wdiethor it has any that can^bo ' 
detected. 

Tho next three transits arc m Nov. 1940 (invisible 
here), Nov. 1953 (beginning visible here), May J957 
(invisible bore). Most of the text-books indicate a 
transit in May 1937. There will be a near a])proach, 
when Mercury will probably bo discernible^, in the 
spectroscope, projected on tho chromosphoro," but no 
actual transit. 

The Astbographic Oataloqvb. —Several more 
volumes of this catalogue have lately boeu published, 
and the end seems to be nearly m sight TJio Gape 
volume for -49° is tho last volume Wt one of tho 
zone imdertaken by that Observatory. It consists of 
452 pages with 180 stars on each fuil page. Further 
instalments of the Catania Catalogue liavo lately 
appeared, containing 0^^ to of -i- 47", and 3^^ to 6i‘ df 
+ 49". They give right ascension and doeJinaiion for 
every star, which is undoubtedly conveiuont, but was 
rejected by most observatories as adding l/oo mucfi 
to the labour and expense of puhhcatiou. 
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Research Items. 


Medicine and Sxjbgery in Ancient Egypt —In 
Science Progress for October, Dr. Warren R. Dawson 
mamiams, as the result of a direct study of Egyptian 
medical texts, that the generally accepted accounts 
of Egyptian medicine consist of a senes of generalisa¬ 
tions, many of them quite erroneous and based upon 
incorrect readings which have been copied from book 
to book for the last fifty years. There are a number 
of medical papyri in existence, of which the best 
known is the Ebers. Egyptian medical knowledge 
was clearly based upon magic, as is shown by the use 
of incantations by the object of the treatment, as 
indicated by the form of its title in the papyrus, 
such as ‘ against,’ or ‘ to banish,’ or ‘ to drive out ’ 
the disease, which was evidently conceived as a 
possession, and by the fact that even effective 
remedies were used magically. Some of the remedies 
were deliberately made disgusting or unpalatable to 
the pbssessing spirit. Surgery, however, the recently 
discovered Edwin Smith papyrus, which deals with 
the treatment of wounds, shows to have been based 
upon exact and scientific knowledge. This was ^ due 
to the practice of mummification which early gave 
the Egyptians a knowledge of comparative anatomy. 
The hieroglyphic signs for the organs of the body 
are pictures of the organs themselves, but the fact that 
they are animal and not hmnan organs is evidence that 
the Eg 5 q')tians were first acc|uainted with the structure 
of the lower animals. The practice of mummification 
again also gave them a knowledge of physiology— ! 
the Ebers papyrus contains several sections dealmg 
with the heart and its functions. Although the 
meaning of the terminology is not always clear, 
owing to lexicographical difficulties, and drugs, 
symptoms, and diseases, all alike are obscure at 
times, several diseases have been identified and the 
mummies themselves have furnished evidence^ of 
certain pathological conditions. Generally speaking, 
the diseases are those which attack the fellahin to-day, 
—intestinal troubles due to bad water ; worms and 
other parasii-es, oxihthalmia and other infections of 
the oyes; boils, bites, skin diseases, billiarzia infection, 
and mastoid disease among others. 

The Biology oe a Wheat doiNTWORM Parasite. 
—The Wheat Jointworm {Plarmohta tritici) belongs 
to a family of chalcids which includes many plant 
feeders. This habit is xmiisual, since most members 
of the Chalcidoidea are parasites of other insects The 
Harmohta is extensively parasitised by another 
chnlcid, Eurytoma parva, which curiously enough he- 
"SSigs to the same family (the Eurytomidse) as its 
host. The life-history of this parasite has recently 
been worked out in the United States by Mr. W. J. 
Phillips, who contributes an mterestmg paper on the 
subject in the Journal of Agricultural Besearch (vol. 34, 
1927, pp. 743-758). It appears that the female 
Eurytoma prefers to oviposit in wheat stems con¬ 
taining Harmohta larvfE in their first instar. Having 
consumed its host, the Eurytoma then apparently 
X:)roceecls to complete its development by feedmg upon 
the plant sap. There is evidence also that, if a 
Eurytoma, on hatching from the egg, finds itself out¬ 
side a cell containing its host, it feeds straight away 
on plant sax^ and does not seek out the Harmohta. 
In one instance Mr. Phillips mentions that a larva of 
the Eurytoma that had evidently consumed a Harmo- 
lita larva and had begun to feed on plant sap, was 
reared to maturity upon a fully grown larva of 
Harmohta, It is evident that the feedmg-habits of 
the Eurytoma are in a plastic condition and that the 
insect is gradually forsaking its normal parasitic mode 
of life and becoming a xfiant-feeder. 
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V.IRIATIONS IN THE PbOTEIN CONTENT OE WHEAT. 
—W F. Gericke (Journal of Agricultural Research, 
vol, 35, p. 133) bimgs forward some explanation as 
to why apxilications of mtrogen to land may cause 
either an increase or decrease in the x^rotein content 
of wheat. Starting with ex|)eriments on wheat 
grown in nutrient solutions, he showed that in a 
series of plants initially sux^pfi®^^ with a comxplete 
culture solution, but later transferred to one from 
v'hich a different essential element was omitted in 
each case, those deprived of calcium or mtrogen 
alone had the protein content of the gram affected ; 
a decrease occurred in both eases. Tests were also 
made with a number of different wheat varieties 
grown m soil, the xilants either receiving no nitrogen 
or dressmgs of sodiimi mtrate at different stages of 
development. The later applications (after 90 days’ 
growth) invariably resulted in the production of 
high-protein gram, whereas a dressing of nitrogen 
at the time of planting gave a low-protein gram, and 
in some cases even decreased the protem content 
below that of the untreated sets. These varieties 
of wheat also showed widely different degrees of 
response to the nitrogen treatment in respect to 
tiller formation, due to the physiological and genetical 
properties of the plants. Some tillered freely only 
after a late dressing of nitrogen, while others tillered 
equally well whether the mtrate was sux^phed late 
or at the time of plantmg. The explanation suggested 
from the correlation of these results is that where 
early tillering occurs, the relatively laige vegetative 
growth gives inception to more gram than would 
result from a plant tillering later and further utilises 
most of the available mtrogen; the low-x">rotein 
content of the gi’ain m such cases is accordmgly 
attributed to a shortage of mtrogen at the critical 
period. It IS, therefore, x^of^sible to high- 

protein grain by supx^lymg mtrogen to the soil 
during the later growth stages or by cimtailing 
excessive grain production. Further, such experi¬ 
ments emx3hasiso the fact that the x^roperties of 
different wdieat varieties may have^ an imx^ortant 
bearing on the efiiciency of any fertiliser treat¬ 
ment. 

AlMPULLABIIDiE OE "JAMAICA AND ClJBA.— Dr. H. A. 
Pilsbry publishes a revision of the Amxmllariidae of 
Jamaica and Cuba (Proc. Acad. Nat. Set PJiilad.^ voL 
79). Though the members of this family present in 
' the Greater Antilles are not rare and have been known 
for a long time, the hterature relating to them has 
remained in confusion. The author uses “ the generic 
term Ampullaria in connexion with these species 
because being customary it will be generally mider- 
stood.” This departure from orthodox methods in 
a systematic treatise is the more regrettalDle when 
made by one who has a world-wide reputation for 
systematic work and elsewhere has employed the more 
correct name of Pila, though he misattributes it to 
Koding, the editor, and not the author of Bolten’s 
Catalogue. Dr. Pilsbry is tmabl© to separate, as others 
have done, the commonest one of the Cuban forms 
from the Ampullaria palvdosa. Say, of Florida and 
Georgia, and has had to change the name in the case 
of another species. 

New Fossil Primates from India. — ^In PalcBonto- 
logia Indica (vol. 4, new series), Dr. Pilgrim has 
published an account of a fragment of a palate of 
a new species of the important genus Sivax^ithecus 
(S. Mmalaycnsis). The paper also describes other 
primate material, there being further new species of 
Sivapithecus, of Palaaopithecus; and two new genera; 
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ETylofiilliecus, of which only a single tooth is iwc- 
sorved, and Pomlaungia, the true affmities of which 
art^ wiJU ui doubt, idio author also discusses the 
evolution oE the Authropoidea in view of this new 
maicM'ial and witli rcferenco to criticism of lus already 
published views, 

PuiMrTUUi Abtioi)A(’tyla —Miss Pearson has given 
an account (Turns, Eoij. Eoc., J3, vol. 215, 429) of 
the skulls of early Tertiary Suidic and other jirimitive 
Artiodactyla, paying particular attention to the 
structure of the otic region. This interesting work 
is the outcome of a tour round most of the important 
umversil;\^ and public colleci-ions of Euiope Any 
ondoavour to disentangle the I'olationshqis of the 
]jrimilivo artiodactyjs by an examination of the 
structure of the dentition alone results m great 
confusion Miss Peaison, wisely conhning herself to 
an inleusivt' study of the basicranial and otic regions 
as lilo'h lo lie moie t'onsorvatnT^ m th< ir evolution 
than teeth, has made a suivey of evesry s[)ocimen 
V(dl enough jireserved for tlu^ jaiipose ol this invcstiga- 
tuan Although su(*h material is none too common, 
results ol undoubted value and mteri'st have emerged 
It^ can be shown, for example, that, although the 
Noith American PerelRerus a,nd the Jhiiopoan 
Pala'oeha'rus of the same jieriod are at first sight so 
similar, the former is a primitive j^oocary and the 
latter a primitive true pig Oobochoerus is suggested 
as being close to the ancestral lino of the hippo¬ 
potamus, and light is thiown on the position of other 
early artiodaetyl genera. The paper is well illustrated 
with more than fifty line drawings, and is a valuable 
contiibulioti to the stuiiy of extinct mammals. 

RiADrTTxV D, E, AND F—A numhor of track ])liot.o- 
graphs obtained by S. Kikuchi with a Wilson ex¬ 
pansion apparatus, winch a.r(ul(\scrih(Ml m tho Japanese 
JourfKtl of fjn/sirs (voL t, ]>. bdl), throw some light, 
on tht‘ iuod<‘ of dismtcgnd ion of tlu'sc^ (hancaits Thi^ 
sourci^ used was a silk hbris \\hi<*h had hixai a,ci.iva.t.ed 
l>y (‘oidact willi Ihe surfat'o of an old (anaiia-tiou t alxs 
ami was stri^t.i^hed across (hi^ cloud chambia* In 
ailditiou to tho a-trails of railium K, two ihsthic-t 
sets of /:{-tirails wcav found iio be pn^sont., the long 
group lieing attributed l.o radium E, ami I/ho short 
group to radium 1). Within tho limit.s of the prob¬ 
ability fliictua/tfions, the total numbers of a-t.rails and 
of fast /t-trails which appeared on 80 plat-es wore 
equal, thus confirming an earlier result that radium 
E emits one f:i-particlo on disintegration. No pairs 
of tracks were found which could bo regarded as those 
of rays emitted from tho sain© atom, it is suggested 
that the primary rays of radium D leave tlie atom 
with too little^ energy to be recorded, and that its 
jS-radiation which has been observed is all of second¬ 
ary origin. 

SpEcmr Heats. —^The well-known technical method 
of heating by bombardment with catliodo rays has 
been applied quantitai.ively by H Kdinkhardt to the 
measurement of specific heats (Annalen der Physik, 
vol. 84, p 167). A specimen of the substance to be 
investigated is supported on quartz in an ovaouatod 
enclosure, and brought to any dosirod temperature 
between 100° G. and 1000° 0. in an electric oven. It 
is then made the anode for an electron discharge at a 
few hundred volts from an oxide coated filament, and 
its subsequent change in temperature is followed by 
means of an embedded thermo-junction. The rate 
of supply of energy is known from the current and 
voltage, due allowance being made for contact differ¬ 
ences of potential, and after applying the usual calori¬ 
metric corrections, the final results are claimed to be 
correct to within 2 per cent. Insulators and liquids 
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can be studied inside a hollow metal electrode. 
Measurements of the sjiocufic heats and of latent heats 
of change of phase are recorded for ammonium 
ehlondo and for a number of metals and alloys, and 
particular mtorost attaches to tho bolia/Vioiu ofc iron ^ 
and nickel at thoir Curio ])()ints, whore tho spocific 
heat was found not to fall abruptly to a value charac- 
toristic of tho Linniagnetisod matorial, luit inoroiy to 
pass continuously and reversibly through a sharp 
maximum. 

The Protection oe Alumintum and its Alloys 
against Corrosion. —paper by H. Button and 
A J. Sidory, read before the Institute of Metals on 
Bept 8, contains a full account of the process of 
anodic oxidation of aluminium devised by Bongough 
and Btuart Button and Willstrop, by volatilising 
the m(4.al m a stream of dry hydrogen chloride, have 
shown that the film ])rodiiced consists of a coating 
of alummium oxide of the order of Ig thick Especi¬ 
ally when a grease such as lanolme is afberwaixls*^ 
applmd, die anodic oxidation affords an excellent 
memns of piotecting the metal and its alloys from 
s(^a-water corrosion As a ivsiilt of tho great ‘ throw¬ 
ing power ’ of tho anodic process, samples of irregular 
shape can be satisfactorily tioated wuthout special 
arrangemonts. Paits m contact with other metals, 
liowovor. cannot bo treated, and tho process must be 
used firior to the assemblage. Em ther, there may 
at times bo dilliculties as a result of the insulating 
properties of tlio film where good elceti'ieal contact 
is required. Electrolytic coatings of zinc and cad- 
muim 0*0005 m. thick afford good protection to the 
metal and its alloys with tlie exception of cadmium 
on alummium itself. Nickel coatings of tho same 
thickness, however, wore found not to givm adecjuato 
])rot.tKddon. 

(\\TALYST Poisoning INTiiu Oxidation oe Metkyl- 
Algouol Tho (lionikcuZeilioig of Oct. 12 contains 
ail a(‘count/ of sonu^ invest.igat-ions into the causes of 
c'at.al.yst/ poisoning in t-lu^ oxidation of mi4/hyl-al<*ohol 
i/O foi'iuuldi'hyde Since poisoning has bi^eu iouud t.o 
ho du<^ to a considcu’ahli^ oxt.idit. to nnpurit.HW in the 
air supply, it is a,dvisaf)le t.o draw purc^ air liom an 
area <jmt(^ outsid(’> tlu^ rango of lact.ory products. 
Tho cost ot the nec.essary inst/allatiou is rapidly 
couutorbalaiKHxi by tlie ineroasod yield, whi(*.h under 
good c.onditions has been found to amount to 92 per 
cent, of tho tlieorotical value and to bo easily main¬ 
tained at t/hat figure. 

An Oxide oe Euuortne. —^No conipoun<i of fluoxirie 
and oxygon has hitherto boon described, and honco tlicT 
communication by Messrs. P. Lobeau and A. Damiens 
m the Comples rendus of tho Pans Academy of 
Sciences for Oct. 3, demonstrating tho oxistotK*o of 
such a compound, will arouse considorabJc inim'ost. 
In tho preparation of Ouorino by tho okwirolysis of 
acid potassium fluoride, it was noticed t/ha/t/ at/ th(^ 
commoncemont of tho operation sonui substaiujo other 
than fiuormo was present, and tho (uuise of this was 
traced to the prosence in the li<(uid of a small (juant/ity 
of water. Tho now gas has not boon obtainod pure, 
but only in admixture witli oxygon. From tho 
density of the mixture and the chomuaxl reactions, 
tho formula ot the gas has boon established as F^O, 
and it IS noteworthy that it is more stable towards a 
rise of temperature than the cotTes[)onding chlorine 
compound, CigO, since it remains unaltered when 
heated to 125° C. in contact witti glass, it can also 
be kept unchanged for several days m contact with 
water and glass. With alkalies it lorms fluorides, 
setting free oxygen ; free iodine is prodn(*o(l by inter¬ 
action with potassium iodide. 
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Across Canada with Princeton. 


Princeton ‘ Summer School of Geology and 
Natural Posources,’ led and organised by 
Prof. Ri. ]\I Piokl, has completed its second annual 
excursion Wo started from Princeton on July 15 
and I'oturned on Aug 24. Meanwhile, we traversed 
and roti'aversed the North American continent by 
routes that very seldom intersected. Except for 
two nights on the steamer between Vancouver and 
Victoria, we slept on the Pullman that bears the 
arms of the School This car has been specially 
constructed with kitchen, shower-bath, lecture- 
lantern, screen, etc Most of our travelling was 
done at night, to leave the days free for geology. 
Of twenty-five main halts, one at Bellefonte intro¬ 
duced us to the Pemisylvaman Appalachians and 
another to the southern side of the Niagara gorge , 
the rest were in Canada Last year’s trip was wholly 
ill the United States Next year’s is planned for 
intensive study of the Appalachians For 1929, there 
IS talk of a motor - car raid upon Scotland and 
Switzerland 

This Summer School is interesting as t^^Tineal of 
modern America. In Europe it would be unthinkable 
In America, at the pi’esent time, if a project is 
original, striking, and ‘ worth while,’ it can be achieved 
British readers will giasp the scopio of the Princeton 
organisation w4ien they find tho Director of the 
Geological Survey of Great Britain among the eighteen 
members of Council. Of the others, two are Canadian, 
while a third of the total are acknowledged leaders in 
the woT'ld of transport. 

Obviously, the success of the imdertakmg depends | 
ecpially upon transport and guidance. Railway 
facilities were su]-)plomented by motor - cars and 
occasionally ])y steameis ; and it is characteristic of 
the lavish* hos[)itality of tho land that the motor¬ 
cars were in many cases supplied by -well-wishers 
whose names even we cannot hope to remember. 
Tho indisiionsablo guidos wero arranged for by the 
Director of tho Geological Survey of Canada, by the 
Universities of Toronto, Winnipeg, Vancouver, and 
Harvard, and by various mining companies and 
private individuals. Our debt to them is fundamental, 
and it IS proper to pay tribute to the glorious freedom 
of discussion which was extended to us wherever we 
went. 

Two important motifs have actuated Prof. Field in 
bringing this wonderful Summer School into existenee. 
Ho wished to ari'ange for an annual international 
'■‘-ongress of comparative geology and to have it 
intended by young and old together. It is part of 
die constitution that every year a citizen of the 
British Commonwealth and another from the outside 
world shall be invited as guests. On the present 
occasion, I had the great good fortune of accompany¬ 
ing my old friend, Prof. L. W. Collet, of Geneva, 
across the Atlantic to learn far more than we had 
oven dared to hope The party, all told, was twenty- 
seven men, ranging from professors to undergraduates 
'The interest of the latter was strengthened by the 
thought of an examination at the end of the course , 
and from their questions we others learnt many a 
lesson. 

Perhaps, as British ‘ observer,’ I may be permitted 
to record some of the impressions of the trip. In 
the first place, the North American Continent is, 
broadly spealong, a magnified mirror image of much 
of Europe. North America has three major 
divisions: (!) an Atlantic border of Palaeozoic 

mountains (Appalachian System); (2) an immense 
central region (Laurentia of Suess) that has suffered 
no mountain-making deformation since the dawn 
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of the Cambrian ; and (3) a Pacific Cordillera (Rocky 
Mountams, etc ) characterised hy Mesozoic and 
Tertiary compression Both the Atlantic and Pacific 
mountains have been folded and thrust over the 
maigms of the mtervenmg stable element. The 
latter is seldom spoken of as Laurentia, but its 
main pre-Cambnan exposure is famihaily styled the 
Canadian Shield, while its Cambrian and later systems 
are for the most part included in the Great Plains 
If now we turn to Europe, we find : (1) a Palaeozoic 
border cham that runs through Scandinavia and 
Britain ; (2) a central region that we may christen 
Baltica, a region of Cambrian and post-Cambrian 
trancjiiility , and (3) a Mesozoic-Tertiary cordillera 
(Carpathians, Crimea, Caucasus). Plere again the 
mountain elements (1) and (3) aie folded and thrust 
upon the margins of the buffei state (2) Moreover, 
in the latter we find a Baltic Shield to match the 
Canadian Sliieid, and a Russian Platform, extending 
through Denmaik into East Anglia, to serve as 
counterpart of the Great Plains of North America. 

The pivot of our comparison is furnished by the 
mountain chain of Scandinavia This chain is 
markedly symmetrical. On one side, in Sweden, it 
IS carried forward along the Tornebohm thrust-zone 
on to midisturbed early Palreozoic rocks of Baltica. 
On the other side, as exposed in the north-west 
Highlands, it has travelled along the !Moine thrust- 
zone on to imchsturbed early PalaBOzoie rocks 
recogmsed by Suess as part of Laurentia. Across 
the Atlantic, the Scotto-Scandmavian niumitains 
reajopear in Newfoundland and Nova Scotia, and 
the Home thrust-zone is representeil by the well- 
kiiomi disloeation-belt of St. Lawrence and Lake 
Champlain 

Beyond this point the reader must proceed wanly. 
It IS only a part of the Appalachian System that 
corresponds with the Scoito-Scandmavian chain 
The Appalachian System is a complex of two of the 
important mountain systems of Europe. In fact, 
the geology of the Atlantic States of North America 
is summarised in tho words : Where mountains cross. 

Let us jom Marcel Bertrand’s pupils and define 
for tectonic purposes Caledonian as meaning early 
Palaeozoic, Hercynian as late PaUeozoic, and Alpine 
as Mesozoic and Tertiary. Bertrand, after reading 
Dana in 1887, recognised part of the Canadian ancl 
New England Mountains of the xlppalachian System 
as Caledonian, while he separated the Pemisylvaman 
Appalachians as Hercynian, The data have been 
greatly clarified of recent years, and the progress of 
knowledge as presented by authors like Clark (1921), 
Collins (1924), and Young (1926) has immensely 
strengthened Bertrand’s comparisons with Europe. 
Young’s accomit is particularly explicit. “ Before 
the close of the Devonian period,” he says, speaking 
of the eastern mountains of Canada, their strata 

were folded and faulted, and invaded by granite 
batholiths ” (GeoL and Econ. Mins. Can., p. 89; 
1926). In Pennsylvania, of course, the folding is 
post-Carbonif erous. 

Many thoughts spring to the mind of the European 
geologist who finds himself standing in Pennsylvania 
on Hercynian mountains outside the line of the type 
Caledonian chain. 

(1) The westward convergence of the two Palseozoic 
chains—^so far apart m Poland and Lapland, already 
in contact in South Wales and Ireland—^lias led to 
their actual crossing in the United States. 

(2) Not only have the mountains crossed, but also 
the stratigraphy. In Pennsylvania there is an 
immense concordant succession from Cambrian to 
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Carboniferous. In the anticlines we find our Durness 
Limestone (Boekmaiitowii) as i£ we still stood in 
the north-west Highlands of Scotland. In the 
synehm^s we discover Ujipor Caihonif crons Coal 
Measures (Ponnsylvanuxn) derived from tho waste of 
a growing Hercynian eliain, and our thoughts are 
traiLsftv’red at oueo to youth Wales, the Ituhr, and 
Poland. 

(3) In much of the Canadian ]'>art of tho Apx^^l^'Chian 
Bysiom, a limestone facies within the Lower Caihon- 
iferous serw'^s as a yiLmctnation mark between Cale¬ 
donia ii and Hercynian movements, just as it does 
m tlio British Isles and in Belgium. 

(4) Tt IS as if the Atlantic did not exist or, in other 
words, as if Wegener, aftei* all, wore a true prophet. 


and Potsdam sandstones (Upper Cambrian), in a 
j)ost-Pot&dam sandstone near Ottawa (Lower Ordo¬ 
vician), in the vSi. Peters and Wiiimpog sandstones 
(Middle Ordovician), and in tho basal Trenton Inne- 
stone at Montmorency Falls, Quebec (also IVliddlo 
Ordovician). There is a suifiCKaitly close aiialogy 
botwnen all tins and the chalk and deseit-sand 
association of tho Franco-BIrtish Cretaceous (GeoL 
Mag., p. 102; 1924). Tho Cambrian to Mr Idle 

Ordovician deposits of Laurentia may bo intorprotod 
as having aceuimilatod in a warm shallow sea that 
bathed the shores of a low desert continent The 
same facies extends into the Pennsylvanian Appa¬ 
lachians, wheio the carbonate rocks may reach as 
much as 8000 ft. in thickness. It is called the 



The thrust-zone of St. Lawrence lias boon montionod 
as a continuation of tho Moine thrust-zone of tho 
north-west Highlands. Its interest is mtensifiod by 
the fact that the thrusts have involved a transxiort 
of facies comparable with that so famous in tho 
Alps. Tins last point is clearly set out in Raymond’s 
guide for the 1913 International. Collet and I wore 
able to add details hero and there, simplifying the 
mapped course of certain thrusts, complicating others 
by recognition of successive slices—but this has only 
increased the charm of the story. 

According to plan, the excursion maintained 
frequent contact with Ordovician rocks so far east as 
Winnipeg. The Cambrian to Middle Ordovician 
facies of Laurentia differs profoundly from that of 
the Caledonian Atlantic border. In the former 
district, one finds a wealth of pure carbonate rocks 
(marme limestones and dolomites), and there is little 
contamination except for wmd-rounded sand. Such 
sand is represented, for example, in the Croixian 

No. 3027, Voh. 120] 


American facies ; and in our own country it has lung 
been recognised as cliaractenstic of the Durness 
succession of tho north-west Highlamls. 

The Clalcdoman facies is, on tho oilier hand, 
commonly spoken of as Atlantic, British, or Furopoan. 
It consists of muds and sands, washed down liy 
rivers from the rain-swept heiglits of the growing 
Caledonian chain. Its fossils arc graptolites, and 
other creatures, including species fanuhar in Wales, 
southern Scotland, and Scandinavia 

Conglomerates or breccias, varying m ago from 
Cambrian to Middle Ordovician, arc frequent in 
Canada and the northern States along tho frontal 
part of the Caledonian chain. They are often intor- 
bedded among shales of British facies, Imt their 
boulders are mostly limestones of American facies. 
These boulders are fossihferous ; and while many 
of them are about the same age as tho associated 
shales,^ others are distinctly bldor—for example, 
Cambrian boulders frequently occur m breccias 
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interbedcied among Ordovician shales. The matrix, 
too, of every breccia that wo examined near Quebec 
contanivS (juartz sand that is absent from the accom¬ 
panying shales, AliHigcthor, there can be no doubt 
that these breccias have been correctly determined 
■ as sedimoutary deposits Exceptionally, a bed of 
breccia contains, or at any rate accompanies, a mass 
ol limestone so large that the tendency has been to 
interpret it as a relic of a bed still m situ. One such 
limestone mass, m a quarry near Levis, opposite 
Quebec, measures 60 ft. in length and 30 ft. in 
height. Collet and I returned to this exposure after 
the excursion was over. We satisfied ourselves that 
the mass had ploughed into the underlying shales 
and splattered them through the accompanymg 
breccia. W© felt that we were looking at a sub¬ 
marine landslip that had travelled down a steep 
slop© subject to earthquakes ; and standmg there we 
thought of Schardt and of his interpretation of the 
blocs exotiques of the Alpine Tertiary. The comparison, 
however, must not be pushed too far, since at Levis 
the boulders are of foreland rather than of mountain 
facies. Jt IS extremely interesting that one has to 
travel hundreds of miles to match the material of 
these boulders at the outcrop It seems necessary 
to accept Kaymond’s suggestion that their source is 
hidden under overthrusts. 

Space f 01 bids more than a mention of our visit 
to Niagara, to the vent agglomerates associated with 
the peridot ites of Quebec, to the Pleistocene inter¬ 
glacial beds near Toronto, to the pre-Cambrian 
glacial beds at Cobalt, to the flat pre-Cambrian of 
Port Arthur and Port William on Lake Superior, to 
the Iveewatin and other folded pre-Cambrian forma¬ 
tions of the same region, Rainy Lake and Porciq^me, 
to the late Clacial lakes tliat drained to the Mississijipi 
and New York while ice blocked escape to Hudson 
Bay and the St Lawrence, to the Turner Oil Field 
on the fiist aiitichno of the foothills of the Rockies. 
In the Rockies themselves, thanks to our guides, 
Kindle, Mackay, and Raymond, we saw thrust after 
ihrust in the (listricks of Jasper and Banff. We also 
examined, near Walcott’s famous fossil quarry above 
Field, a spectacular example of secondary dolo- 
iniiisatioii In a cliff face, showing horizontal 
boddmg, an abrupt wavy line runs nearly vertical 
for so\nral Inmdreds of feet and separates black 
iuuestone from jiale buff dolomite. As the bedding 
goes through the line without any change, it is clear 
that the dolormtisation lias been affected by circu¬ 
lating magnesian solutions. I can only suggest that 
the portion which has remained limestone was, at 
the critical tune, charged with oil. 

/“OftTthe interior Plateaux of the Cordillera we saw 
granite intruded into folded Tertiary tuffs at Copper 
Creek, Lake Kamloops—so far as w© know, a new 
observation. At Vancouver we were shown the 


great i30st-Jurassic granodiorit© of the Coast Range, 
with late Eocene conglomerates and sands overlying 
its weathered toj^. In Victoria we were particularly 
interested m a complicated thrust-zone that brings 
(?) Carboniferous slates over Eocene pillow lavas. 

A few words must be added regaiding Sudbury, 
Ontario. Here an elliptical annular outcrop of 
plutomc Igneous rocks surrounds an exposure of the 
pre-Cambrian Vfiiite Water Series of sediments, an 
exposure that measures no less than 34 miles in 
length and 11 miles in breadth. The igneous girdle 
varies fiom 1 to 4 miles in width. The outside 
country consists of a pre-VTiite Water complex. 
Accordmg to the orthodox reading, the igneous 
rocks of Sudbury were intruded flatly as a sill along 
the imconformable bottom of the Ydnt© Water Series, 
and then the whole was bent into a basin. Knight, 
however, in 1917, pointed out that a sill of such 
extent would surely show transgressive relations. 
Smee no trace of the Wliite Water Series has been found 
anjuvhore along the outer boundary of the Sudbury 
intrusion, ICnight interprets this sedimentary series 
as preserved within a cauldron-subsidence and the 
intrusive gudle as a rmg-dyke. H© ^vas delighted to 
hear that similar phenomena on a smaller scale have 
been fully established in both Scotland and Norway 
dmang the last twenty years It is scarcely necessary 
to point out that those who accept Knight’s inter¬ 
pretation must dispense with the particular gravita¬ 
tional differentiation li^^qiotheses that have grovm 
out of the sill conception of Sudbury structure. 
These hypotheses have been much criticised on quite 
other grounds. 

The advantage of international comparisons was 
further illustrated by the recognition of ‘ flinty 
crush-rock ’ at Harvard, and by Tanton’s demonstra¬ 
tion to us of Grout’s Yirmciple {Bull. Geol iSoc. Am., 
36 , fig. 5, p. 358 ; 1925) for elucidating the order of 
deposition of folded strata. This rather elusive 
principle was independently employed in an isolated 
case in the Scottish Flighlands in 1913, but there 
now seems hope of its fairly frequent application— 
in which case extremely important discoveries are 
certain to result. 

The account given is imi’epresentative, in that it 
has not touched upon economic iirobleins. This is 
merely due to consideration of space The gold of 
Porcupme and Hedley, the silver of Cobalt, the 
nickel of Sndburv, the asbestos and chromite of 
Black Lake, the coal of Brule, and the oil of Turner 
Valley were all examined with the greatest interest, 
and time was found at Port Arthur, Iroquois Falls, 
and Vancouver to watch timber ground into pulp 
or sliced into planks For a Britisher, it was 
certainly an inspiring sight to see the new 4000 ft 
shaft 111 the Porcupine gold field entirely equipped 
with English machinery. E. B. Bailey. 


The Storage of Fruit. 


“I T is ©stunat.ed that m 1924 the value of the fruit and 
vegetables eonsumod in Great Britain approxi¬ 
mated to £100,000,000, imported fruit accounting 
for nearly half of this figure The importance of this 
industry, with its especial liabjhty to wastage of the 
products dealt with, is sufficient justification for re¬ 
searches into the factors which affect the keeping 
qualities of fruit and vegetables, apart from the purely 
scientific interest of such investigations. In its 
Report for the years 1925 and 1926^ the Food In¬ 
vestigation Board describes the results of a number 

^ Department of Scientific and Industrial Eesearch. Report of the 
Pood Investigation Board tor the years 1925, 1926 Bp vi-i-80-1-2 
plates (London H M. Stationery Ofhee, 1927) 2s. (kf. net. 
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of researches into the various factors favouring or 
preventing deterioration of fruit on storage, the work 
including both chemical studies of apples and pears 
of different types during ripenmg and storage as well 
as investigations into the suitability of various kinds 
of store. 

In the case of apples, and the conclusion is pre¬ 
sumably applicable to similar t 3 q>es of fruit, it has 
been foimd that the best keeping varieties contain 
the least nitrogen and the most sugar, and exhibit 
the lowest respiratory activity. The inference is 
that the hfe-expectation of gathered fruit depends 
upon the amount of hving protoplasm it contains 
and upon the extent of the accumulated sugar 
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rebervey • death ensues when the sugar available for 
combustion is exhausted, and this occurs the earlier 
the larger the amount of protoplasm present Work¬ 
ing w ith Braniloy’s Seedling apples from three different 
soils, h\ Kidd and 0 West liave shown tliat the 
natui’O of the soil has a marked influence on the 
nitrogen content of the fruit, and hence on its keeping 
quality In general, specimens from silt soil siuvivo 
much longer than those from fen or gravel soil, at 
storage temperatures of both 1° C and 8° C At 
about the latter temperature it was found possible 
to double the storage life by storing in an atmosphere 
of 9 2 per cent, carbon dioxide and 118 per cent 
oxygen instead of in air The apples from the silt 
soil liave a low nitrogen content but a high sucrose 
content, those from fenland a high nitrogen and a low 
sucrose content, whilst those from gravel liave a low 
content of both constituents : their keeping qualities 
agree with the inference given above that the life of 
an ap[)lo depends on the demands the living proto¬ 
plasm makes iqion the sugar stores The latter and 
the acid present in the fruit appear to he the sole 
source of respirable material JDoath of the fiuit 
stored at 0 is accompanied by a browning of the 
flesh, a condition known as ‘ mtornal breakdown ’ * 
m its eaily stages, its respiration is increased whilst 
the acidity decreases rapidly ; but in the final stage 
all respiration ceases. Stored at 8° C., wastage is 
caused by disease, ‘ fungal rot,’ and not by internal 
breakdown. 

The chemical changes occurring in fruit on storage 
are not exactly the same in different typos : thus 
although the respiratory processes of pears as well as 
apples depend on the sucrose and acid content, yet 
'the soltening occurring on ripening and storage, tlue 
to breakdown of the coli-wall and loss of ])ectin, is 
much more rapid m pears stored at 12° C. and 4° , 

although at 1° C. the piocess is less retarded in the 
apple (A M. Emmoi-t). Chutiou must tluai be exer¬ 
cised in applying tlio knowledge^ obtained irom ex- 
peninonts on one (y{K^ of fruit to anofher opliinum 
storage conditions will vary slightly fiom irmt to 
fruit and oven from one typo of the same fruit, to 
another, although certain general prmcijilcvs will 
doubtless holil good m the majority of cases. This 
IS w( 3 ll oxomjilitiod by an mv('.stigation of thi^ same 
autiuvrs into the efflcioncy of different typ(‘s of st.ort^, 
HI which they found that variety plays an important 
pait HI the determination of optimum storago con¬ 
ditions. Thus the Newton Wonder, which is voiy 
lesistant to internal breakdown, has a longer storago 
life the lower the temperature, at any rate to 30° F., 
whilst the King Pipj^m, very suscepiable to this form 
of deterioration, stores best at 40° F. When the 
storage life is ended by superficial scald,’ and not by 
‘internal breakdowm,’ wrapping the fruit in oiled 
paper wrappers has a marked effect in prolonging it. 

The problems of storage as affecting ships have 
been investigated by A. J. M, Smith. The chief 
difficulty is to obtain an efficient ecpialisation of tem¬ 
perature throughout the fruit, even when air is forced 
through the cargo. The simplest plan appears to bo 
to axiply the refrigeration at the top of the cargo, 
which is so arranged as to have vertical air spaces 
between the cases of fruit; in this way the distance 
to be travelled by the cold air is minimised and full 
advantage taken of its gravitational tendency to 
move downwards. 

This brief account gives an insight into the type of 
work carried out by the Food Investigation Board. 
The ultimate result of these and similar researches 
is clearly to improve the food supply of a nation 
which relies for the major part on food products 
, brought from overseas. 


The Centenary of Berthelot. 

1\,TARCELLIN BERTHELOT was born m Pans 
on Oct. 25, 1827, and the centenary of his 
birth was celebrated by a soiies of sumptuous functions, 
and by the inauguration of an enteiprise winch is to 
foim a permanent memorial to one of the most 
eminent of the French chemists. For some time jiast 
committees have been in course of formation through¬ 
out Fiance and in some sixty foreign countries for 
the collection of the funds ro( [Lined for cany mg out 
a scheme for erecting and endowing m Pans a Maisoii 
de la Chimio associated with the name of Berthelot, 
the Sinn of about sixteen million francs has been thus 
collected and, dm mg last week, some six hundred 
foreign delegates assembled in Pans to take part in 
the celebration of the contonaiy. 

The xiroceedmgs began witli a rGCoxitiou at the 
Sorboniio on the evening of, Sunday, Oct 23, by 
M Chaiiety, the rector of the University of l^ans. 
On Monday morning, in the jireseuce ot ro[)i'osouta- 
tives of the French (Jovornmoiit, a museum of 
apparatus and inanusenpts roLitmg to IJei'thelot was 
opened at the Faculty of Pharmacy by Prof. Radot: 
the visitors were next received at the Oollego do 
France by M. Croizet; after speeches liy the presiilont 
of the Oerman Chemical Society, Prof. Sclilonk, and 
Prof. Bogert, of Columbia University, Uertholoti’s 
former laboratories and apxiaiatus weio inspected. 
Later, a memorial tablet wus unveiled on the wall of 
Borthelot’s early residence, 113 Rue Samt Martin, 
and speeches -were mad© by M. Boujou, Prefet do la 
Seine. 

The chief meeting was held m the large amphi¬ 
theatre of the Sorhonne on the evening of Oc*t 24 ; 
discourses wore pronounced by Prof. Cli IMourou on 
the work of Beitholot, and by Prof. Lacroix, stH*ret.ary 
of the Academy of Scunices; M. Coorg(\s LiMMirnl/O, 
director of the Academio franc^aiso; M. Cloy, president 
of tlu^ A(‘ademv of Medicine, IM. Wery, president of 
the A<‘ad('my of Agneiilt ui<‘; M Hodza, Mimsler of 
E(lu(*ation for (Va^choslov akia; and by 1\1 J’aul 
Ad<ir('ss(‘s wete pi(‘s(‘idi«'d (ai befudf of 
nmiH'rous aca.d(anie bodit'S , it. is m<heati\(‘ ol Ihc) 
wi(l(‘spF‘<uid in<.(a*(‘s(. in i h(‘ eeh'fa a,l ion i lad- lla^ flrs( 
a.ddi*(wsos lauahul in W(M‘<' ihoso from Al)\ssinia. arid 
Atgfia.mstan. 

A eoinmoniorat.ion ci'riaiiony took plac'i^ at tlu^ 
Pautheonou Ihiesday morning, Ocd,. 25, whiai spee^dies 
wore made by M K-ayniond Poiucate, a,nd by M. 
Galhardo, Minister of Foriagu AITairs of (h(‘ Argt^ntine 
Roxniblic. Tins was lollovged by a luaeh in tiu^ (hilerie 
dos Bataillos at Vorsaillos, which was at-tnndiMl by some 
1200 gnosts, and discourses w<av dehvimMi by "M. 
Herriot, Minister of Education; Prof. Ame Pictet, of 
the University of Ckmeva, and M. Lunatebarsky, 
Minister of Education to the Ihuon of Socialist Soviet 
Republics. 

On Wednesday morning, Oct. 2G, the foundation- 
stone of the now House of (Iionustry was laid in the 
Place (ITena by M, Herriot; M, S)onat-Agaehc, 
prosidoiit of the French Sociidy of (luanaail Industry; 
M. Zinnota, the Venezuelan Minist.iaq a.nd Prof. 
Ernst Cohen, of Utrecht, spoke, and thc^ party a(l- 
journed for lunch to the Chateau belonging to the 
Fi’onch Academy at Chantilly, where discourses wore 
pronounced by'M. Locomte, director of the Krench 
Academy, and Prof, H. E. Armstrong. In the 
evening the delegates were received by i.he President 
of the Republic, M. Gaston Doumorguo, at the Palais 
de FElys^e. 

It IS proxiosed to issue a connnomorativc volume 
giving afull account of the procooclings of the Berthelot 
centenary celebrations. W, J. P. 
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University and Educational Intelligence. 

Cambridc^w - -Dr. ]^]nio,st (larko has been elected 
to an Jionorary iollowship at Downing College. Mr 
V. Jh Wiggle,sworth, (louvjllo and Cams College, has 
boon awarded the Kayniond Horton-Smith Prize for a 
thesis, “ Studios on Ketosis : with special Kefcrence 
to tfie isolation between Alkalosis and Ketosis ” 
Fro.nme accessit, Dr. A. E. Kocho, Magdalene College, 
with a thesis on Pyelogra])hy, its History, Technique, 
Uses, and Dangers.” D. Barber, Trinity College, has 
boon awarded the Adam Smith Prize for an essay on 
“ The International Aspect of Wages ” Miss A. SleC. 
Bidder, Kewnham College, has been nominated to 
the University table at the Zoological station at 
Naples lor three months from Feb. 15, 1928. 

The managers of the Arnold Cerstenberg student¬ 
ship in philosophy have issued an interesting list from 
which candidates may select an essay subject: they 
are, ‘‘ The ulInnate data of physics, philosophical 
a.spects of the theory of relativity, the philosophical 
l^eanngs of the r(uantuin theory, techmeal explanation 
and the problems oi biology, heredity, and memory, 
<^ras*/r//^-psychology, and the logical basis of indnction.” 

N. Feather, fi ' J. J. Braddick, and N. A. de Bruyne 
have been elected to Coutts Trotter studentships at 
Trinity College. 

Oxford —Sir Archibald Garrod has tendered his 
resignation of the office of Regius profes.sor of medicine 
as from Dec. 31 next. Sir Archibald succeeded Sir 
■William Osier in 1920, 

The Burdett-Coutts Scholarship for geology has 
been awarded to Mr. Pariick Murray Threipland, of 
Clirist Cthurch. 

Mr. John Mason has been elected to a Fereday 
followshij-) at St. John’s College, under the obligation 
of }>ursiung a special course of research m natural ! 
science. Mr. jMason has been engaged in research 
work on chemical bacteriology under Dr. Ashley 
Cooper at Birmingham. 

A ro,s(>areh followslii]') in natural science and a 
IcetAirosbi]) m chemistry are being offered at Exeter 
(blloge. The elections will be made on Dee 12 . j 

The following appointments have been made at the 
London School of Hygiene and Tropical Medicine: 
Mr. Reginakl Lovell, research assistant m comparative 
patliology, Mrs. M. M. Smith, demonstrator in 
bacteiiology, Miss H. M. AVoods, assistant lecturer 
m epidemiology and vital statistics. 

The following fiee public lectures have been 
,^,,,,;irraiige(l for by the Armourers and Brasiers’ Company: 

X-rays anti Metals,” by Dr. G. Sheaier, at the Royal 
School of Mines, at 5.15 on Xov, 8 , 15, and 22, ‘"The 
Deftirmation of Metals,” by Prof C. H Desch, at the 
Chelsea Polytechnic, at 8 on Nov. 30, Dec 7 and 14. 

Mr. (Jeoroe Fletcher, wdio since 1904 has been 
assistant secretary of the Technical Instruction Branch 
of the Department of Education, Dublin, lias just 
rtJrrod from that post. He has rendered valuable 
service to educational science throughout his career, 
and takes with him the best wishes of many friends 
] 7 oth in England and m Ireland. 

The North of Scotland College of Agriculture 
announces in its prospectus for 1927-28 university 
degree courses in agi'icultnre, national diploma 
coui'ses in agriculture and m dairying,^ a special 
farmers’ course (one winter), and a plantei’s’ certificate 
course (two winters and one summer). The last- 
mentioned is designed as a preparation for service on 
estates m tropical and sub-tropical countries. Re- 
searcdi is being carried on by members of the college 
staff m sods and drainage and in bed diseases. 


Calendar of Discovery and Invention. 

November 7 , 1631 —The first observed transit of 
Mercury took place on Nov. 7, 1631 It had been 
predicted by Ke]iler and was observed at Fans by 
Gassendi, who admitted the solar light into a dark 
chamber through a small aperture in a windoTv 

November 7 , 1857 .—In a letter of this date, Helm¬ 
holtz, VTiting to the oculist Graefe, described the 
ophthahnoscope Of the discovery Lumnier wrote 
“He wondered at the glare of the cat’s eyes in the 
darkness, and studied this curious phenomenon until 
he learned how the light enters the eyes and is 
returned from the retina in such a way tiiat it may 
bo observed Thus he became the inventor of the 
ophthalmoscope . . and thus all our technical 
industries piofit by the original research of investi¬ 
gators who are not inspired by dreams of wealth, but 
who must think and work 111 order to satisfy their 
mqumng natures.” 

November 8 , 1887 .—The invention of the gramo¬ 
phone was due to Emile Berliner and was patented 
by him on Nov. 8 , 1887 The essential cliffeieiiee 
between the gramophone and phonograph is that m 
the former the engraving tool vibrates from side to 
side, while in the phonograph Edison employed the 
' hill and dale ’ method Berliner was born in Hanover 
in 1857, but emigi*ated to the United States 111 1870 
and played a conspicuous part in the developmeiit 
of the telephone. 

November 8 , 1907 .—The art of telegraphing pic¬ 
tures with the aid of selenium cells was developed by 
Prof Korn, of Berlin, in 1904, and on Nov 8 , 1907, 
he transmitted x^hotographs electrically between Pans 
and London. 

November 10 , 1619 .—Descartes in 1617, at the age 
of twenty-one, joined the army of Prince Maurice of 
Orange, and the following year, at the commencement 
of the Thirty Years’ Wai, volunteered for service in 
the Army oi Bavaria. However, he continued his 
mathematical studies and was afterwards accus¬ 
tomed to date the first ideas of his new philosophy 
and of his analytical geometry from thiee dreams 
which he ex^jerienced on the night of Nov. 19, 1619, 
when bivouacked at Neu] 3 erg on the Danube He 
regarded this as the critical day of ins life, and one 
winch determined his whole future. 

November 10 , 1845 .—Leverrier’s investigations 

leading to the discovery of Nei^tuiie were contamed 
111 three memoirs communicated to the Pans Academy 
of Sciences on Nov. 10, 1845, June 1, 1846, and 
x 4 ug, 31, 1846, resjiectively In the first he xiroved 
the inadequacy of all knovni disturbances to account 
for the vagaries of Uranus; in the second he demon¬ 
strated that the observed effects must be due to an 
exterior planet; and 111 the third he assigned the orbit 
of the disturbing body, and announced its visibility 
as an object with a sensible disc about as bright as a 
star of the eighth magnitude 

November ii, 1572 .^—It was on Nov. 11, 1572, that 
Tycho Brahe discovered in Cassipx^eia a new star 
of great brilliance At first refusing to believe ins 
OAvn eyes, he got others to confirm what he saw, and 
contmuecl to observe the star until the end of January 
1573. He made accurate observations of its distance 
from the nine pirincixial stars in CassioxDeia, and proved 
that it had no measurable parallax. His researches 
on this ol^ject w^ere the occasion of his first appearance 
as an author. 

November 12 , 1906 .—^Tliree years after the VA^right 
brothers had flown m America, success was achieved in 
Euroj^eby the Brazilian, Santos Dumont, who first flew 
on Aug. 22,1906, and also on Nov, 12,1906, at Bagatelle, 
travelled a distance of 100 metres. E. C. S. 
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Societies and Academies. 

Edinbitrgii. 

Royal Physical Society, Oct. 17 J. Stephenson • 
Eiisletii adepts and Western science—A. C. Chaud- 
huri * A study on the ])iii:niontatioii ol tlie Himalayan 
rabbit By controlling the temperature of the environ¬ 
ment, M]niala;^’an rabbits can bo made to grow jJig- 
inented hair in jilaco of white. Low temperature 
probafily stimulates the epithelial cells of the iolheles 
to secioto an oxidase viiich in combination uith a 
cliroinogen ]^roduccs the pigment granules — P. 
Mclsaac * Blood serum calcium and ])arturition m 
the rabbit. Seven to ten days before parturition in the 
rabbit there is a fall m the serum calcium content, 
ami one day liefore partuntion there is a further and 
sudden fall to a minimum. Alter parturition the 
t'aleiinn content is restored to normahty, hut on the 
mneteenth day or thereabouts ot the lactation period 
there is a soeund sudden fall. 

Man 0 HESTER. 

Literary and Philosophical Society, Oct. 4.—B. J. 
Williams . The number of Compton recoil electrons. 
Comparison of the observed \'alues of the ratio 
where and Wj, aio the numbers of ‘ Compton ’ 
electrons and the photo-electrons respectively, with 
the corresponding observed values of the ratio (r„,/r 
where and t are the coetiicients of ‘ modifiecl ’ 
scattering and photoelectric absoiption respectively, 
shows that to within a few per cent, (which can bo 
due to experimental error) the theoretical assumption 
of a one-t o-one corros[iondeuce between the ‘ Compton’ 
electrons and the luodilied scattered quanta is valid 
—at least statistically. El wo assume the absolute 
validity of tins assumption, rNJNj, and aro 
id(‘niieal ({uantituss, and the valiu's of rN^INp can 
be regai'ded as oxfienmonial values of - A. J. 
Bradley and (■ H. Gregory • The stamdun^ of (*eitain 
ternary alloys. (Appiu* aial zint* form five different 
kinds of alloy, knovvai respocdividy as th(' a, p, 7 , r, 
and V jdiases : tlu^ a ]>hasc has a fa('e-c(aitred structnrt^ 
like cujipcn', /^(-brass is body-centred cubic, y-lirass 
has a remarkably cotnpI(‘x cubic structure. It 
consists I'ssentially of four atom iyjios A, B, C, D, 
combined m ])roportious corresponding to the 
formula B^ C-j D,,. On the whole, B and C atoms 
are copper atoms, A and D atoms zme, but the atoms 
are not completely sorted out, and tliero is usually 
a surplus of zinc atoms. In ^uew of the similarity 
between tbe 7 phase of coppor-zine and the 7 phase of 
copper-aluminium it was decided to te>st the possibility 
of forming mixed crystals of the twm jihases Alloys 
corresponding to the fomiulse Cug Zi\ and Cu^ Afj 
were made up and were then melted together m 
different proportions. Three such alloys were thus 
made u]), and the structures in each case were 
identical with the structures of the binary alloys ; 
the alloys were cjuite homogeneous m eharacler 
The similarity lietwecn these different stnud-ures is 
niflependent of the chemical conifiosition but is 
closely related to the electron distribution There 
is in each case the same ratio of valency electrons 
to atoms, namely, 21 : 13. 

Paris. 

Academy of Sciences, Sept. 20.—A Lacroix and 
F. Delhaye • The existence of nopliehmc syenites in 
Baitshiiru region (Central Africa).-™ (1 Urbam aiul 
Pul in Bihan Sarkar . The analogies of scandium 
witli the elements of tiio rari> earths and with tht^ 
trnTilent elements of the iron family. The rosein- 
lilances hotw'ceu siumdunu and tbe ra-rc^ I'arths aro 
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mainly analytical ; oven from this reshieted pohu. 
ot view, scandium most resemhles thoiium, in spite 
of the ditforenco m the valencies The study of the 
ai'etylacetronates, tlie complex fluoridc\s and ihio- 
lyanales all show the (dose relations b(div\een seandium 
and the trivak^nt nadals ot tlio iron aixnip —Jac(jues 
Chokhate : Meidiauicnl (piadratures and iho zoi'os of 
Tehebycheh m an mlimte intorvaL- ™l!enry de Laszio : 
The absorption ol Iho ultra-violet mys ])y the ten 
isomers ot dichlornaphthaleno The positions and 
intnnsitios of tho absorpiaon liands of the ten diehlor- 
naphthalones aro given m tabular form —J^] Bruet - 
The up[)er Pliocene of tho Aiijon valley —F. Bordas 
and A Desfemmes Tho (hstribiilion and Irausport 
of elilorides m the atmos])hei’o. hrom analyses ot 
ram water at places at ditferent distanci^s from tho 
sea, it is concluded that th(' atmos|)lu're may (‘any 
in susi)eusion quantities of (diloridi^s winch, carried 
down by ram, rt^presont a lall ol S-II grams ot sodium 
chloride per squam mi'in' Tiiosc^ ehlondi's ni<i,y be 
earned much greater distaneos inland ih.in has beim 
admitted liithei'to.J. Dumont: Th(‘ inlluenc'i^ ot 
]>rulonged cultivation without manun' on the nitro¬ 
genous radinoss ot tho soil: A eont/um.ition ol the 
work of P. P. DiduTam. Tho nitj'ogiu) losstvs found, 
winch aie 111 agreement with tlu^ oaidnu’ ri^sults ot 
Dehorain, are small and can bo rondenx! insigrnhcant- 
by the ])criodic cultivat.iou of a hgutninous ('rop - 
Pierre P Grasse and Mile Odette Tuzet: The chro¬ 
matic rod and tlie head of spermatozoids - Raymond- 
Hamet: The mfluonc© of yohimlnne on the intest.mal 
action ot adrenaline and of ouabaino — L. Barthe and 
E Dufilho : The estimation of chlorine and of sodium 
111 tho milks of some mammalian fcauales. In human 
milk, and also in that from mares, chloriiH^ 

found does not correspond with the sodium diundly 
determined, caleulatron of tho sodium from ih(" 
chlorine gives altogether erroneous results. Tho 
ehlorine varies with tho period of hwdntion and 
roaches a minimum value on about the sixUnnith 
day. Sodium is present in lugligibh^ (juant.ity up 
to the forty-fifth day, and is piobably not- 

rixpuivd by th<^ newly-born. -Swigel and I'lieodori^ 
Posternak : The nuehnis contra,ming phosphorus of 
ovovitolhiKx A (}uaniii{-ativ (5 analysis of IIk^ produ(*fs 
ot hydrolysis of p-ovotyriiu^ is gnaai, nu'ludmg 
])hosphoric acid, ])yruvic acid, ammonia, arginimx 
jjistidine, lysmo, and /-serin, tho amount/ of 1/ho la/St- 
namod being 28 ])or cent/, of the original material. 
Kohn-Abrest: iVtmos])horic dift’usion ol tho smoko of 
Pans. Samples of air wore taken simultaneously on 
tho Eiffel Tower at heights 0, 57, 115, and 288 metres 
aliovo the ground. Tho results of the rkd-erminations 
of carbon monoxide and dioxide ari^ given. The 
purity of the air does not increases wit/li tho height, 
as might have been ex[)Oct/e(L --f biles A mar : d’he 
parasitic origin of cancer, fact-s summarised 

by the author all support t/lu^ pu/rasih^ theory of 
cancer.-—F Dienert and P Etrillard : The a(*.tion of 
fro(^ chlorine upon mici'o-organisrns. Dcdi'i'minations 
of tho amounts of friK^ (*hlormo ptu' ht/n^ r(H|uircd to 
stonhso mno spinad^s of organisms. Tlu^ proportions 
reipnrod vary from t)*l rngm, per lit/re t.o 8 nigm. pin* 
litre. Tho results ap[)(‘-ar to b(^ b(^/St (^xpla/ined by 
tho chonncal t/hooxy of Barker. 

Vienna. 

Academy of Sciences, July 7.'--F, M. Exner : T’ho 
dopondonce of the turbulence faciior of f-he wind on. 
the viTtical ihstrihuf/ion of f/ompm’aturi^ dJujories 
loundod on obsiavations at th(^ EilTi 8 'Tower,-- 
M Kohn and II Karim; (I) l)ibromo-e-iuiisidm and 
trif>romo-o-anisidin (28th (*oimmmu'u4.ion on bromo- 
ph(uiols). (2) A motiTnilar fi’ansfonnalion ac(!onn 
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paiiiyiiig the formation of iiibromo-o-aiusidin from 
o-nitroaiii«ol (29th commniiicatioii on bromoplieiiolh) 
—H. Swiatkowski and J. Zellner • Contributions to 
comparative ])lant eheunstiy (18). Carex Jlacca 
This ]>lant coiilams more fat and ])rotein in its seeds 
but less starch than other (Iramineai.—J. Zellner and 
others (19). Chemistry of barks. SaJix purpurea, 
Rohima Psendacacta and Oeratoma siliqua contam 
eeryl alcohol and other substances—E. Huppert, 
H Swiatkowski, and J Zellner. (20) Chemistry of 
laticiforous plants —N. Froschl and P Bomberg . 
The lepresentation of proto-catechu-aldehyde and 
of vanillin —A Kailan and L Lipkin • The velocity 
of esteri 11 cation of mtro-benzoic acid in glycerine. 
An ecjnation is given.—^E. Haschek . Quantitative 
relations in the theory of colours—A. Smekal * 
The behaviour ot the ions of insulating crystals m 
eleetJie fields. Electric strains in the crystal lattice 
work produce alterations in. the distance apart ot 
the ions comparable to mechanical strains. The 
work of other experimenters on the spongy structure 
of crystals has been followed up by experiments on 
rock-salt.—H Raudmtz . Cominuiiieatioii from the 
Institute for Radium Researeli, No 207. Contribu¬ 
tions to the electrolysis of radio-active B- and C-pro- 
diicts and of polonium.—^A. Skrabal and A. Zahorka : 
The kinetics of saponification of vinyl acetate— E. 
Heritsch • The coal of the Karnatic Alps and of the 
Karawanken 


Official Publications Received, 

Buiti&h 

Junrnal ot the Boyal Statistical Society Vol. ‘>o, Pait 4, 1927. 
Pp \-t-u‘’.7-S42-i-vii (Loiiilun) 7 s bd 

Ai;noultiiial Econoniics in tlie Empire. Re])ort of .i Committee 
appointed by the Empiie Marketing Board. Pp 21 (London . Empiie 
Mai koting Board ) 

di.uism turns and Proceedings of the Kcm Zealand Institute Vol, 5S, 
Paits 1, 2, Maitdi, June Pp ivH-IhS-f JO plates (Wellington, N Z ) 

New Zealand Doinnuon Mnseurn Bulletin No u The Pa Maori, 
an Acooiuit ot the Poitiliod Vdlages ot tho Maon in Pie-Euiopean and 
Modern Times, illustiating Methods of Defence b:y means of Kamparts, 
Fosses, Scarps and Stockades By Elsdon Best Pp mu-1-335) 

(Wellington, iN Z ) 

Soittish Mai me Biological Assoc lation. Annual Report 1026-27 Pp 
21 (Glasgow) 

Commemoration of Armistice Day: an Order foi SeiMce (Piopaied 
for Use in Schools) Pp 8 (Gaidilf National Council of Music, 
WeMi League ot Nations Union , London • Oxford Unr\ersity Pres^ ) Id 

'Phe .lournal of the Institution of Electrical Engineers Edited by 
P. F UowelL Vol. (>.7, No 370, October Pp. l)13-076+\xxn. (London 
E and P N Spou, Ltil ) lOs bd 

University Collegia ot Wales, Abeijstwyth Welsh Plant Bn^eding 
Station Red Clo\er Investigations R D Wriliams (Senes H, 

No 7, Seasons 1919-102(1.) Pp 13(.-1-11 plJites (Aberystwyth) 5s 

^_Foreign. 

Department of Commerce Bureau of Standards Seienti&c Papers of 
the Bnreau ot Standards, No 550 Current Drstnbution rn Supracon- 
ductors ByP B Silsbee Pp 293-314 10 cents Scientific Papers of 

the Bureau of Standards, No 557 A suggested new Base Poinh on the 
Thermometnc Seale and the Inrersion of Quartz, By Fiedermk 

Bates and Francis P. Phelps Pp 315 327. 5 cents. (Washington, D C 

Government Prinimg Oftiee.) , ^ -r, 4 . .'o 

Wisconsin Geological and Natural History Survey. Bulletin No 08, 
Soil Senes No 19 • Soils ot Wisconsin. By Piof A. R. Whitson, ip. 
xiH-271) }-32 plates. (Madison, Wis ) a 4. 

Pioceednms ol tho United States National Museiiin Vol 71, Art 1< . 
The MaskeirSnei les of Seale Insects ot thi' Siiblaniily Asterolecaniiiiae 
Bv ftaiold Monisori and Emily Morrison (No 2689) Pp. 67-f 2'» plates 
(Waslungton, D (t Government Printing Otiiee ) 

Journal ot tiie Faeulty of Agiicailtme, Hokkaido Imperial University, 
Sinpoio, Japan Vol 21, Parti* Studies on the Melami^oraceae of 
Japan. By Naoiiide Iliratsuka. Pp 41 (Tokyo Marnzen Co , Ltd) 

Proceedings ot the Impenal Academy. Vol. 3, No i, July. Pp 
\mi-\miH- 387-175 (Ueno Park, Tokyo ) A.f t- 

Proceedings of the United States National Museum Vol 71, Ait 1* 

Oil Fossil Turtles from the Pleistocene of Florida By Charles W, 
Gilmore (No 2687 ) Pp 10-1-5 plates (Washington, D 0 Gorein- 
numt Printing Othce ) 


Catalogues 


Eliktio-ph^sikalnelm Lolumittel Pp u+dt (Muldhausen i. Thru, 
Heeht nnd Df'hl G.m.b TI ) , r 4. 4 /vt im \ r» 

Classilied liist ol Second Hand Scumtilic lustrumenis. (No. 91) Pp 
58. (Ijondoi) : G. Baker ) 
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Caf<ilogn(' of Books itlatnm to the Near East and Eg\pt including 
Aiabia, tho Balkan St.ites C'}puis Mesopofainia, Palestine, the Sudan, 
etc (No 562) Pp to (Londou Fiancis Edvards, Ltd ) 

Secliunal Catalogue No 5c lllusticit(*d Catalogin' of Modern Mafche- 
matieal Drauing Iiistiumeats P]» 62 Sectional CatUoguc No &b 
Illustrated Catalogue of Dianing Scales, Paialld Jtuie^, Parifogj.i[>bs, 
Eidogiapli'', Dianmg BuanK, T-Squaies, feet Squares, etc Pp 61-101 
(Lmdon W H Hailing) 

Catalogue of Ttie'-copes, etc Pp 02. (London W. Otl way pud Co., 
Ltd , EaPng ) 

A Complete Catalogue of Books Pp. 44 (Cambndgc' W Ilefler and 
Sons, Lta , London Simpkin, Marsuall and. Co., Ltd ) 


Diary of Societies. 

A^rr/.'U-ir, xo\i.MiLF. 3 

I^'srITU^ION 01 MuMciPtL and Counts Enuini lrs (Noith Wales 
District Meeting) (at Tusvn Hall, Lbiidiidiio), at M \ v —Paper by 
W T Ward— At. 2 30 —Mr Ilod'json Ei^rro-Conciele 
Ros'se Societv of Mlouine (Otology Seetion), at s sr—Dr J S. 

Fiasei A Nation d Inveatig ition ot Otoscdeiosis (Presidential Address) 
iNsTirri’F OP Bkitish B'olndrs.ucn (Lancashire Branch) (jointly with 
West Riding and Lancashire Blanches) (at IIudtleibtield),^at 2 30 — 

F W Rowe Dlttallrngj in iieai Manufacture 
Roym. Insiitdtion or Great Britain, at > —B Cainmaerts The 
Mam Feature-, of Modern English Ldeiatnrc (1) 

Gfolooists’ Association (at Liiiveisifc} College), at 3—Annual Con- 
veisa/iont 

M 077 DAY , Nomvlef^ 7 

Royal Society of Edinburgh, at 4.30.—W J M Menzies and P R C. 
Maffaikme Some Pmther Notes on the Salmon (sa/eui mho) of the 
Rnei Moisie, Eastiin Canadi—L II Easson and R W Aiinoui 
The Action of ‘xVctni ' Nitrogen on Iodine \apoui —J W Gregor* 
Experiments on the Pollination of Udihia j»a'tnu and lojiuui 
itahcuin —Doiothj J. Jackson Wing Dimorphism in the Genus 
Sitona and its Inheiitance m .s'tfuua hinmlula, F (Coleopteia, lam 
Ciiieiiliomdce) —B Kac/kowski Contribution to tlm Study of the 
European Sheop— To be and by title —E T Gopson On Bouiul 
C onstants 

Biochumkal Soeirry (in National Institute for M^^dical ReseaiUi, 
Hampstead), at 5—M Stephenson On a Cell-free Dehj diogenase 
Oblaiiied tiom Bacteria—G A. Hamsori Tlie Cause of Andiewes 
Diazo Test for Uiamia—Piof A Harden and P B Henlej The 
Equation of Alcoholic Fei mentation —W V Thorpe ^Pre-)ence of 
Histamine in Tissue Extracts —Dr 0 Bosenheun Note on the 
Fluorescence of Eigosteiol and its Cause—M G Eggleton and 1 
Eggletun A Few Obseivutioris Coneeining PhoHphageu —Deiuonslia- 
tions — A Simple Shaker loT Light Objects, Pro! J T Itymg — A Ncw 
Colorimetei Based on Loiibond s Colour &>stern, Dr O iioseniieini 
and E Schuster 

Rotal iNSTiiuTroN OF GREAT BRITAIN, at .5 —General Meeting 
Society of Engineers (at Geological Society), at u.—H AY lowse ami 
others Discussion on Economic Tiansxioit ± \ 4 . h- 

Institution of Electrical Engineers (Informal Meeting)} < 

0 H HolbeaUi and others Discussion on Recent Developments in 

Elcetio-Medical Appliances. 

iNsriTUTiov OF BLnuRioxL Engineers (Mersey and Nm'th )'4ies 
(Liverpool) Centre) (at Liverpool Unnersitj), at 7 —M McGleliaiici 
The Applications of BlectnciU m Waiships 
Society 01? Coemical Industry (London Section) (at Cheinicai bocieiy), 
at 8.—Recent Advances in the Ilydiogenation of Oils — E R bmtoii 
General Intioduction—Part 1—Iv A AVilliams (a) Selective Hyaro- 
genation,(5) Melting Point of Hydiogeuattd Oils—Part i-L ^G 
Felly Hydrogenation of Fatty AcuL and Neutral Oils—-iart u 
E J* Lush The Activity of a Nickel Catalyst , 4., r 

Royal Institute of British Architects, at 8.30 —President s JnaUt,uiai 

Cambridge Philosophicvl Society (in Botany School), at S 15—Dr. 

Hugh Scott Narrative of a Journey rn Central Ab^ssima 
Hunterian Society (at Cutlers' Hall), at 9 —Earl Russell, Dr. J Neal, 
R Goddaid, Sir Herbert Waterhouse, and others. Discussion on Die 
Legal Penis of the Doctor 

TUESDAY, NovEVILER S 

Royal Society of Medicine (Therapeutics Section), at 5 ^ 

Lawrence Studies of Unusual Diabetics • (a) An Insulin Resistant 
Case : lb) Reeovoiy from C>) Pituitary Diabetes alhn Pregnancy —Dx. 
F Paikes Weber A Note on Artificial Cerebral Congestion against 

Roval Goiu.(«e of Phvsk’ians 01 London, at 5 --Dr 
The History of British Midwifery (D'-fjO-lSOO) (FitzPatnck Lectures) (1). 
Royal Inshtution of Great Britain, at 5.15 —Sir John Herbeit 

Pai'.oris . Light and Eight (Tyndall Lectures) (H.) ^ - a fov 

Institution of Petroleum Tf chnologists (at Royal bociety 01 Arts;, 

RotAL^ Sanitary Institute, at 5 30.—Majoi H Barnes The Royal 
Commissions on Health and Housing A Retiospeet and 1 orecast 
In'stitute of Marine Enginflrs, at 6 30 —Di F t^ass A New lype 
of Solid Injection Double-acting Two stroke Oil Engine , 

Royal Photographic Society of Great 
Technical Group), at 7-A J Bull ThePr iriciples ofPhoto-Bngravin^ 
iNSaiTUTioN OF ELECTRICAL ENGINEERS (fecottisli Ceiitie) (at Koyai 
Technical College, Glasgow), at 7 30.—W. McClelland , The Applica¬ 
tions ot Electricity m Warships rrn , TAf pfflni 

Queefit Mk rosgopical Club, at 7 30 —E Ashhy Hit Laws of Plant 

PmvRMAcnurirAL Society of Great Brtixvin, at 
Educative Value ot liarnson’s Work m Pharmacy (Harrison Mimoiiai 
Lecture) 
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IloYAL Anthroi'oLOGICAL INSTITUTE (at Boyal Society), at 8 30 —Di 
Al^s Hidliclva • Th(‘Hu\le> Lecture 
Roaal bociprYOK IVIfdkinu (Psychiatiy Section), at 8 10—Di R L 
1 an!:;<lou-I)in\n ItsYeliiati y and the Report ot the Royal Cummissioii 
(Piesideutial Address) 

WEDNkSDAY, No\ lmulii 0 

Royal iNa’inurrs of PnHLrc Ulal'iit, at4—Lt Ool, K B Fremantle 
The Rieseut Situation m regard to Housing. 

Royal Sooiity or Mri>n ink (Kiugery Sub-Section ol Pioitolog>), 
at 5 30.—-Sir Charles Coidun-Watson and others. Discussion on The 
Treatment of Caneei ot the Rectum by Radium 
Nlwcomen Socilty for the Study of the History or Bniuneering 
AND Ti ( H\oLo(.\ (Nuriual Oeneial Meeting) (in Piince lleno's Room, 

J7 Fleet Street), at 5 JO —T Rowatt Railway Biakes —H O Clark 
iloise Gears 

Institution of Civil Fnoinkees (Informal Meeting), at t> —S T Dutton 
The Layout and IManulactme ot Railway Points and Crossings. 
iNsrrruTioN of Elicirical Enuinkeks (South Midland Centre) (at 
Ritiningham Umveisitj), at 7—F Forrest Economic Aspects ol 
PulvoiTsed Fuel —LTof A W Nash Present aim FTituie Pussibilitios 
ot ENtiacting Oil tuun Coal —Plot Jv N Moss Coal Analysis in 
Eelatum to Heat \alut* lor Steam Raising 
iNbTU'UTL OF Metals (Srvansea Jjocal Seciion) [at Thomas’ Cafe, Swan¬ 
sea), at 7—Di P MacNaii Pyrometeis in Works Practice 
North-East Goxst InsTirtriiON of Enoineles and Shipbuilders 
(G iadii.ite Section) (at Newcastle npion-Tyne), at 7 Id.—F H Todd 
Chan man’s Addii ss 

iNsnruir of Mrivr.g (Shellield Local Section, jointly with other local 
Societies) (iii Shetheld LFnnersity), at 7 30 —Sir AVilliam 11 Biagg 
A])i)lieation ot X rays to the Study ot the Crystalline Structure ot 
Mal(U lals. 

North-East Coast Institution of Engineers and Shipbuilderh 
(M iddlesbrough Graduate Bianeh)(at Cleiehind Scientilic and Technic,il 
InstitnU', Middlesbrough), at 7 ..I) —J Pilgrim Valves and Valve Geai. 
Ro\al Society of Ari's, at S — Lient Col Mervyn 0(»oiuuin lioad 
Traltic Problems ot tne Pedestrian , r rr, . 

SociEi'Y or Chi-mkal Industry (Nottingham Section). — S R Trotman 
and Dr E R Tiotniaii The Action of Cliloiina and Hypochloious 
Acid on Wool 

Institution of Mechanical Engineers (Shetheld Branch) —Sir William 
n Bragg Application of X rays to the Study ol the Crystalline 
Stincture of Materials (Thomas Ilawsicv Lectine) 

THURSDAY, November 10. i 

Royal SuoiEry, at 4 30 —C D. EUm and \V. A. W’’oostei The Average 
Eiiergi of Disintegration ot Radium E —E T S Appleyaid and 
H W B Skinner" On the Excitation ol Polarised Light by Election 
Impact IL Mcrciuy—2 'ubt' read hyitile uiili ;/:—J L Buiclinell and 
T. W. Chaundy Commulatno Oidiiiaiy Diflerential Opeuitors-- 
Prof, L Hill*‘Measuiemeuts ol the Biologically Active Ultia-Molet 
XLiys ot Sunlight--Piof. E C. (J. Baly, J D Davies, M R. Johimon, 
and n Shanassy The Photosynthesis ot Naturally Occiuring Com- 
Iioumlh. I-Plot E C C. Haly, W. E. Stephen, and N R Hood 
The Pholosyrdihesis of Naturally Occuiring Compounds II liot 
E. 0 (’. Baly and J B. Davies, The Photosynthesis ol Nntuially 
Occuiiing ('omputiiuls HI—Prof 11 Levy and A G, Imisdyle 
Tim Vibrations ol an Intimto System of \orte\ Bings.—M traiicis 
and ¥. P Burt' Sorjdaon ot Amiuoma by Glass--l. M. (Mieiry: 
Periodic Solutions ot Haimlfomau Systemsoi Ditlen ntial Etiuations 
R. S Edwards’ On theEtloct ()1 Tcniperatiireon the Viscosity ol An — 

P Eapit nil. Further Developments ot the Method Stiong 

Magnetic Fields -F. II. Roll, and H. Barrell: Contact ot Mat Surldce.s. 
—G 1, Finch and J. C. Stiiuson: The Elect iical Condition of Hot SuiJa<‘cs 
diirmg the AdKOiption of Gases. JMit l.—M 11. A. Nowinau : A Gauge 
invariant Tensor Calculus —Piof. 3. CJ. McLennan, 11. Qrayson-Smith, 
and W, T, Collins, Intensities lu the Secondary Spectrum ol Hydrogen 
at various Tcinpeiatures — W Maudell * The Byteimmatiou of the 
Elastic Moduli of the Piejsp-electnc Crystal Rochelle Salt by a Statical 
Method.—B. Venkatesachar. Density ol the Vapour in the Meicuiy 
Arc and the Relatee IntcuKities of the Radiated Spectral Lines with 
Special Reference to the Forbidden Line 2270 —G. I Finch and L. G 
Cowen. Gaseous Combustion in Electric Discharges. Part II. 

L Roserihead * Resistance to a Barrier in the Shape ot an Arc ot a 
Ciicle,—W. G Burgers Investigation ot the Molecular Amingement 
of XJinaxial Optically Active Crystals—Dr D T A. Townend. Gaseous 
Combustion at High Pressures. Part VHL—IL E 
Dielectric Constants of Ammonia Phosphine and Arsine.—1 rot. C. v. 
Raman and K S Krishnan. A Theory of Electrm and Magnetic 
Bnefimgenco in Luiunis—Prof 0, W. Richardson. On the Intensity 
Distnbutmn among the Lines ot certain Bands in the Bpectriim ot the 
Hydrogen Molecule.—D R Hughes and R. G. Bevan A btudy ol the 
Catalysis by Nickel ot the Union of Hydrogen and CKygen “X 
Method.—P M b Blackett and E. P. Hudson The Elasticity of the 
Collisions of Alpha Particles with Hydrogen Nuclei,—VV R Hutchison 
and C. N. Hmshelwood The Relative Stability ot Nitrous Oxide 
and Ammonia m the Electric Discharge—Piof J. 0. McLennan, R. 
Ruwly, and E, Oonhe: The Magnetic Susceptibility ol the Alkali 
Metals.—J, S. Foster: Application ot Quantum Mechanics to the Stark 
Elfect m Helium —A. Egeiton and S F Gates Further Experiments 
on Explosions in Gaseous Mixtures of Acetylene, of Hydrogen, and of 
Pentane—Dr, 0. F. Elam* Tensile Tests on Alloy Crystals. IV.— 
B. Lambert and A. M. Clark: Studies of Gas-Solid Equilibria. Part 

I. —R. W. Ditchburn: The Continuous Absorption of Light in 
Pota Slum Vapoui —D. W. Dye: A Magnetometer for the Measure¬ 
ment of the Earth’s Vertical Magnetic Inten.sity m C G.S. Measure.— 

J. W. Ryde: The Spectrum of Carbon Arcs in Air at High Current 
Densities.—F, B. Adduck: Adjoint Differential Equations — Dr 
G. W. C. Kaye and W. F. Higgms * The Thermal Conductivities of 
Certain Liquids.—"W. R 0 Coode-Adams: The Refractive Index ol 
Quartz.—Prof. B. T Whittaker On Electric Phenomena in Gravita¬ 
tional Fields. 
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London Mauiematigal Bocilty (Annual Geiu-r.il Mooting) (at Astro¬ 
nomical Society), at 5 —Di U Cuimoi On an Asymptulio Expansion 
Occurring in the Tlmory of ITolubility —Piol^ G. H. llaidj A 
Tlieorem Concerning Trigonometriical Senes —T Kalu/aiiml G b/ego 
Uboi Reihen nut laiiter position (iliedein —A \V King Notes on 
the Geometiical R(piesentatum of Fuiu tiuns of One and Two \ ai lables 
—E H Linfoot On the J.au of Laig(‘Nnmbeis —ITol W P Milne 
Tlip S-tangmit llypeiiiuadries ol NoeLliei's Carmnu*al (Tine lor p~ ’> 
—Plot L J M<»i<lell aiiukowski’s TUeoimu on the IToduct of Two 
Lineal Forims—S Pollaid On the Critmm loi the Conviogenee ot 
a Pom let’ Seims—S Pullaid and It C loung: On the Integial 




~T G, Room’ Some Coiitiguraiions based on Fue General 


Planes in Space of Ten Dimensions — B G Titchmaish On an 
Inequality Sainsfied by the Kota Function of Rieinann —Prof H W 
Tuinbull The Maxtrix Siiuaie and Culm Roots ot Unity 
Royal College of Physicians of London, at 5 — Di H R Spencer* 
TlieHistoiyot Briti.shMidwifeiy (11)50-1800) (FiizPatnck Lectinixs) (11) 
Royal College of Surgeons os England, at 5 —Sn Cnthbeit Wallace . 

Enlarged Pr ostato a Review (Biadshaw Lecinie) 

Royal Institution of Gkeat Britain, at 5 1')—IL t'htloid Smith 
The Furniture and Equipment of the Medueial House (II ) 

Royal Photographic Socikty oi Gut ,at JiRiTAiN (Iiitoimal Meeting 
ol Colour Grou])), at 7 —J Bowatt The Ijiguose (Jolour Piocess 
Institution of ErFcriticAL Enoinluhs (Dundee SubCentie) (at Uni¬ 
versity College, Dumlee), at 7 30—A S M‘Whir ter Bleetiu’al Repairs 
to Motois and Dynamos 

iNsiiuriL OF Mftvi s (Ijondon Tmeal Section) (at; Ro\al Scliool of Mines), 
at 7 30 —C 0 Patei.son Some Metallurgical Piobh'ms ot the Elec ti u .il 
Inilustiy . , 

Opik AL Society (at Iniporial College of Scienc(‘), at 7 30 —«J R Tlainlilin 
.ind T H tVinsei Outlie Resolution of Giatings by the xtstigmalic 
Eve—O Aves The Devuogiaph and Tnal Frame 
iNbTirunoN OF Mkcuiymcal Enmni lhs (Leivls Binnch) — Su Willmm 
II Bi’agg AitplicatlOii ot X-iays to the Study of the CkjstaUmo 
Stuicture of Materials (Thomas Hawsley Ijecturo) 

Institution of IVIechanical Engineers (South Wales Bianch) - 

O. J. T Bilhngham Chairman’s Address 

FRIDAY , November II 

Royal Society of Arts (Indian Meeting), at 4.30 —M M S Gubbay 
Indigenous Indian Banking 
Royal Astronomic \l Society, at 5 
Physical Socikty (at Imperial College of Science), at 5 
Institution of Mechanical Engineers (fnloruial Meeting), at 

P. Clements and otheis . What is wrong with liidnstnal England ''' 
Junior Institution of Engineers, at 7 30 —Aimufii Geiieial Mci'ting 

SATURDAY, November 12 

Royal Institution of Great Britain, at 3.—E. Camuumrts: The .Main 
Pcatuies ol Modem English Litmat'ue (11 ). i \ 

Physiological So( iety (at lustitute, of Phyniologj, Caidifl University). 

PUBLIC LECTURES. 

SATURDAY, Novlmuer 5 

Horniman Museum (Forest Hill), at 3 30 —H. ilaicourt Indian Ihe- 
tures and Pioblmuh. 

M(fNDAY, Novfmulr 7 

Univfjrsity Oollisok UoKi'irAL Medical School, at 1.15 — Dr C. 
Singm' The Histoiy of MedicmB' Syphilis, Inllueuza, .ind Typhoid 
Fever (Succeeding Imciurea on Nov M and 21 ) 

Univi RBiTY Ooi lege, at 5 11 —Bi E A ILiusei, The flolloid Chenustiy 
ot the Rubber Industiy (Gow Leetmes). (Succeeding LectinI’S on 
Nov 9, If, 14, 1(5, and IS ) 

Gresham College, at (> —Sii Robeit Arnisliong Jones: Physic 
(Succeeding Lectures on Nov. 8, Id, and II.) 

East Angiuan Institute of Agrioui.ture (Ghelmslord), at 7 —Pimcipal 
J. C. Wallace. The Cultivation of the Potato 

TUESDAY, November 8. 

Royal School of Minks, at 5 15 —Dr. G Shearei \ rays and Metals 
(Armourers and Brasiers’ Company’s Lectures) (Succeedmg Lectures 
on Nov 15 and 2*2 ) 

British Institute of Philosophic vl Studies (at Royal Soen’ty of Arts), 
at 8 15.—Dr IL Cnchton'Miller and K Rielimond, Tin* NewP.sycho- 
logy, a Depaitnieut of Education oi Medicme'^ Chairman, Dr. 0, S, 
Myeis. 

WEDNESDAY, November 9. 

King’s College, at 5 30.—Dr C Norwood* Secoudaiy Fducntiou (IL); 
•The Boys’ Boarding School 

University College, at 5 30 —1 G. Giondahl Hogions and IMace- 
Nanies in Norway (Succi’eding Lecture,s on Nov 16, 23.)—I’ B 
James . The Decoration of Bookbuidmgs 
London School of Economics, at 0 —J‘rof. F R. M de Paula : Office 
Machinery * Accounts as an Aid to Management. 

THURSDAY, November 10 

University Coliege, at 5 30 —Miss K Jeffnes Davis' More Loudon 
Place-Names (Succeeding Lectin es on Nov 17, ‘21, Dec 1 and 8.) 
Imperial Coliege of Science and Technoloi.y, at 5 15 —R H. Fowler : 
Statistical Mechanics Old and New (Succeeding Lectures on Nov. 24 
and Dec 8 ) 

Royal Society of Arts, at 8.15 —!Major H Barnes • The Histoiy of 
Housing * Housing before 1885 (Chadwick Lecture) 

SATURDAY, Novemufr 12. 

Horniman Museum (Forest Hill), at 3.30 —Mrs R. Aitkuu : Dances of 
the Pueblo Iniluns 
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Technical Education and Industry, 

3 EPEATEDLY in these columns we have 
urged a revision of traditional philosophies 
of education We have shown that, as a result of 
the transition from a non-scientific to a scientific 
basis of civilisation, vast powers have been placed 
in man’s hands—^powers by which life can be freed 
from umiecessary toil, and denuded of the harm¬ 
ful mysticisms, superstitions, and pruderies w^ich 
cramp its social, political, and ethical qualities. 
Far from making recommendations which w^ould 
tend to a system of education built merely upon 
an arid, mechanical efficiency, we have insisted 
that a knowledge of the truth of the natural world 
as shown through physics, chemistr}?", astronom}”, 
and like subjects, and a knowledge of the truth 
of man’s place and relationships m the scale of 
life as shown through subjects such as biology, is 
not mcompatible with, but the sound basis of, 
an appreciation of beauty whether enshrined in 
hterature, art, or an ordered state which under¬ 
stands race experience sufficiently to be able 
consciously to control its future experience 

So much for what might be called fundamentals 
They may be regarded by an instinctively (and, in 
some respects, rightly) conservative academia as 
involving changes too sweeping to be practised 
until the present machinery of civilisation can 
absorb them. We agree that there may he some¬ 
thing in the objection. We realise that the vast 
body of new knowledge which science has produced 
during the last twenty years or so and thrust into 
practical use in social, industrial, and commercial 
fields has not yet been grasped by legislators, 
teachers, and business men We cannot avoid 
noticing, for example, the unconscious legal cruelty 
which may arise from failure to discern the dividing 
lines between the scopes of law, medicine, and 
sociology. Nor can we fail to observe how great 
issues which will shape the future are constantly 
fogged or misdirected by ignorance. The vast forces 
of science have not yet been co-ordinated and ab¬ 
sorbed by the dominating operators of our social 
mechanism so that the community may reap the 
benefit But although it is clear that, in spite of 
a recent suggestion, it is impossible to call a tem¬ 
porary halt in the world of science, we can sym¬ 
pathise with the view that its discoveries and 
impHcations must be more widely understood if 
order is to he brought out of the present chaos. 

Obviously, the production of that order will be 
a slo\¥ progress : obviously, it must depend upon 
a system of education carefully planned with the 
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view of a better social order These are facts 
which must be faced steadily But a carefully 
]>lanncd system of education will not, m itself, 
solve our difficulties The welfare of ' Great 
Britain and its institutions rests ultimately on the 
success of its industry. That is another incon¬ 
trovertible fact. Teachers have been reminded of 
it frequently , but it must be faced equally by 
those responsible for the successful development 
of industry itself. 

For the benefit of the mmd careful to the point 
of fearfulness, w^e would point out that, m urging a 
revision of educational notions, we have not pre¬ 
sented suggestions which have been unduly hurried 
Those suggestions have found reflection in the 
reports of bodies appointed to examine important 
aspects of our present discontents. We have, for 
example, commented in previous issues upon the 
findings of the Hadow, Malcolm, and Balfour 
Committees. In all these reports the need for 
strengthening the link between education and 
industry has been emphasised. That emphasis 
has not come only from official committees. On 
all sides enlightened teachers and leaders of 
industry have been seeking to join forces. The 
Emmott Committee of Inquiiy into Technical 
Education and Industry has been, perhaps, the 
venue of the most varied representatives desiring 
to commence the solution of this particular problem; 
and at the recent meeting of the British Associa¬ 
tion, education and industry was a subject to 
which a complete session was devoted. Papers 
read by educationists and industrialists showed 
clearly that their interdependence is realised by 
both sides. Especially was it made clear that 
educational machinery, capable of great develop¬ 
ment, already exists to supply the requirements of 
industry, even though no national administrative 
machinery, through which both sides can ade¬ 
quately express their needs, has yet been formu¬ 
lated. Clearly, however, the ra;pprocliement of 
education and mdustry has commenced. 

The papers to which we have referred were well 
selected. From the educationist’s point of view, 
arguments were presented for the grouping of 
social, industrial, and educational problems; the 
work, general difficulties, and possibilities of a 
typical technical institution were outlined; the 
results and advantages obtained by a college 
which trains engineers on a definite production 
basis rather than an ‘ exercise ’ basis were described. 
From the industrialist’s point of view, criticism of 
present elementary and secondary school curricula 
was advanced and a plea was made for a revision 
120 ] 


which might give capable managers and workers 
to industry no less than balanced and thought¬ 
ful citizens to society , suggestions were made as 
to industry’s contribution of forms of essential 
education not always included m the formr'' 
processes of the school. Altogether, w^e gained a 
very satisfactory impression that ancient anta¬ 
gonisms are disappearing, and that, since the 
industrialist has now realised the value—com¬ 
mercial as well as social—of education to his 
industry, and since the teacher—at least on the 
technological side—is prepared to shape his w’-ork 
in the wide interests of mdustry, it appeared to 
be but a matter of time until the resulting benefits 
will be enjoyed by student, w^orker, teacher, and 
employer. 

We must pause here, however, and examine 
present facts, and not be sw^ept aw’-ay from them 
by pleasant speeches and urbane agreements In¬ 
dustry has commenced to demand men and w^omen 
soundly educated and expertly trained for its tasks. 
The educationist has answered by producing from 
his universities and technical institutions the type 
of student the industrialist tells him, and which 
he believes, is required. But if industry has 
correctly expressed its needs, and education can 
fulfil those needs, there ought not to be the slightest 
difficulty in placing every properly qualified 
student. That is surely an ' acid test ’ of the 
relationship between school and employment. 

What, however, are tlic preseui/ facts ? in 
chemical industry, for example, we iiave Ixicn told 
that there is an almost unlimited field for the 
technically trained man or woman. But those of 
us who have some knowledge of the number of 
graduates in chemistry leaving universities and 
technical institutions also know^ the difficulties 
they often have in securing satisfactory employ¬ 
ment. How many graduates in engineering, too, 
have been able to secure positions in wdiicli their 
trainmg can be adequately used ^ On the com¬ 
mercial side we recall the demand made by em¬ 
ployers for highly trained and broad-visioned 
employees wffiich resulted in the* institution of the 
Bachelor of Commerce degree ; but wc havt^ not 
lacked evidence that possessors of that qualifi¬ 
cation have not found it easy to secure posts in 
competition with applicants of no otlier trainmg 
than that of commercial experience since the age 
of fourteen years. It is not to be doubted, we 
think, that there are well-q ualified men and women 
unable to find openings m industry and commerce, 
and although we realise that the problem of em¬ 
ployment has many aspects, we feci bound to ask 
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^\liiether employers, are prepared now to take 
advantage of education’s newest product. 

It would clearly be a doubtful move to extend 
the facilities for special training if the present 
Vitput cannot bo absorbed Axe there, then, 
.efficient openings at present to justify the ex¬ 
tension of facilities for which employers ask ^ Do 
the majority of employers sufficiently realise the 
advantage of securing the well-tramed recruit ? 
The employer who has done so seems to be the 
established and, perhaps, leading industrialist who 
presents what is assumed to be a complete industrial 
view before public meetings and official and other 
committeeF But what of the emx^loyers of whom 
ue hear huv little and who have not yet understood 
the sound benefits which can be secured from 
trained workers ^ If it be answ^ered that all 
cmxiloyers understand those benefits, then the 
difficulty of securing employment must be traced 
to a weakness lying elsewhere For, clearly, while 
the present position contmues we cannot avoid 
the conclusion that the weakness hes either in 
education or in industry If it be in education, the 
employer should indicate it with all speed: if it 
be in the organisation and methods of industry, 
they must either be altered or else clear instruc¬ 
tions, based upon them, must be submitted for 
the consideration of educationists. 

There is certainly one pouit arising out of the 
organisation of industry which was touched upon 
during the British Association discussion by an 
(Hlucational and by an industrial representative. 
Tfie former refeived to the growmg impression that 
])romotion to the higlier posts in engineering 
proceeded more readily from the office than from 
the works, and that this industry is already losing 
heavily by bribing its best boys into the adminis¬ 
trative rather than the production side. The 
"latter underlined the same complaint. No amount 
of inducement, he said, seemed able to overcome 
what a|ipoars to have become a distinct difierence 
in status. This fault of shaping the bright hoy 
to the black suit was regarded as belonging to 
parents and teachers rather than to employers. 
But are parents and teachers to receive all the 
blame ? Is it not generally true that difference 
of status exists ? Is it not generally true that in 
times of bad trade it is the production side which 
suffers while the administrative side enjoys some¬ 
thing very like permanence ? Can the employer 
help to avoid this—a very real threat to the future 
skill and welfare of industry ^ 

We hope we shall not be misunderstood We 
have sketched the need for an educational system 
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which shall fit modern civilisation particularly 
through its effect of wiping aw^ay the ignorance 
wffiich may fog and wmrp the issues which are 
shaping the future We have insisted that the link- 
mg of education and industry is an essential part 
of that newT system. We have welcomed the evi¬ 
dence which show's that its necessity is bemg more 
and more realised ; and if w'e have paused to 
examine present difficulties W'hicii tend tow'ards 
the nuilificatioii of the promise that evidence holds 
out, w'e have not done so merely to apportion blame 
or praise to any particular quarter. It is simply 
that, in our earnest desire that these new’ and 
beneficial movements shall proceed unhampered, 
w'e have attempted to indicate some barriers which 
need speedy removal. 


Science and Theology. 

(1) Concerning Man^sOrigm * being the Presidential 
Address given at the Meeting of the British Associa¬ 
tion held in Leeds on Aug. dl, 1U27, and recent 
Essays on Darwinian Subjects. By Sir Arthur 
Keith (The Forum Series ) Pp.ix+54 (Lon¬ 
don * Watts and Co , 1927.) Is. net 

(2) Religion without Revelation. By J. S. Huxley. 
(What I BeHeve Series ) Pp. 392. (London : 
Ernest Beim, Ltd., 1927.) Ss. M net. 

(3) The Church and Science : a Study of the Inter¬ 
relation of Theological and Scientific Thought. By 
Dr. Hector Maepherson. (The Living Cffiurch 
Series ) Pp. 254 (London* James Clarke and 
Co., Ltd., 1927 ) 65 net. 

(1) QIR ARTHUR KEITH, in a foreword to his 
O presidential address to the British Associa¬ 
tion, just published by Messrs, Watts and Co., 
makes a notable observation. He WTites that 
although the outburst in the public press which 
follow’ed his defence of Darwinism indicated that 
Daytomsm is very much alive throughout the land, 
and that the only science people are prepared to 
accept is that enshrined in the book of Genesis,’’ 
yet, that he was encouraged by the reception given 
to his address by the leaders of religious thought. 
The w’ords in which he places this upon record are 
sufficiently important to quote m full: 

“ Far from being in opposition, they want to 
know all that can be known of the universe in wffiich 
wn live, and of that remarkable aberrant product 
of Nature which we call Man, They have grown up 
m the post-Darwinian period, and no longer regard 
the great army of science as an enemy, but as a 
friendly power. They realise that religion cannot 
stand still, that it too must evolve, and that it is 
the duty of theologians not to expect scientific men 
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to modify tlieir facts to Jit religious views, but that 
religion must bo modified to fit man’s changing 
needs, and to be in keeping with tlu^ truth as revealed 
by scientific inquiry. It may take, long before we 
reach perfect accord, !)ut nothing but good can come 
out of a working agreoiiicnt ellectcd between men 
who are striving for the betterment of humanity 
through an increase of well-ascertained knowledge, 
Enligioiis leaders and men of science have the 
same ideals , they want to understand and explain 
the universe of which they are part , they both 
earnestly desire to solve, if a solution is ever 
possible, that great riddle Why are we here ? ’’ 

Sir Arthur Keith is undoubtedly justified in 
believing that religious leaders, so far as the natural 
sciences are concerned, are by no means reluctant 
to accept new ideas. If tins is gratifying to men of 
science, it is equally encouraging to theologians 
to observe among men of science an increasing 
tendency Ao take religion seriously and to attach 
importance to the religious view of life, Kor is 
this the case only, as might perhaps have been 
expected, among anthropologists and psychologists, 
to whose subject matter religion belongs, it is no 
less conspicuous among physicists and biologists 

(2) Among biologists, the latest example of one 
taking an interest in the religious problem is Prof. 
J. S, Huxley, who has published his views in a 
volume entitled Religion without Revelation 
The book is inspired by the belief that 

One of the most urgent needs of humanity at 
the present time is a common outlook, comparable 
in its comprehensiveness and wide acceptance with 
the common outlook, religious and philosophical, 
which dominated the Middle Ages.” 

Prof. Huxley does not fail to indicate what he 
believes should he the foundations of a reformed 
theology ; these will be threefold, and will consist 
” of agnosticism, of evolutionary natural science, 
and of psychology.” We may presume that the 
word agnosticism is used in a wide and general 
sense to describe an attitude which is mistrustful 
of all dogmatic systems, positive or negative, w^hich 
are prisons of the mind. With regard to evolu¬ 
tionary science, Sir Arthur Keith’s address makes 
it clear that Darwin’s theory of man’s origin is not 
only unshaken but unshakeable ; and we may take 
it that the evolutionary outlook has come to stay. 
As for psychology, it is clear that a systematic 
study of the facts of religious experience is a neces¬ 
sary basis of any sound theology. 

Our comment may suitably take the form of 
examining each section of the triple basis in turn. 
With regard to agnosticism, we are inclined to wish 
that Prof. Huxley had avoided the word. It 
" conveys the impression that those who use it doubt 
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whether any large measure of trustworthy truth is 
available where ultimate questions are concerned 
If tlie historically untenable idea of a siipernatiir- 
ally revealed dogmatic system is to be replaced, ^ 
some new theory of the attainment of religions 
knowledge will have to be provided. We fear that 
Prof. Huxley does not clearly envisage the nature 
of the problem with which those who believe in 
religion without believmg in ' revelation ’ are faced 
That problem is the provision of an altogether new 
theory of revelation. 

With regard to evolution, the introduction of 
this conception into our thinking is in reality the 
only sure safeguard against dogmatism, and makes 
anything like systematic agnosticism unnecessary. 
Evolutionary ways of thinking have imported some 
measure of relativism into our ideas without 
endangermg the indispensable notion of objective 
truth. They have banished dogmatism without 
introducing scepticism As Prof Huxley puts it 

'' Thought evolves equally with life. Religious 
systems which were inevitable products of 
humanity’s childhood or of his adolescent thinking 
. . . are not for that reason final. Ideas which in 
their time and season meant immense advance 
. . . may actually become harmful when circum¬ 
stances alter and the old ideas are found to be 
hindering the progress of new and better ideas.” 

Then, with regard to psychology, the last part of 
the threefold basis. We owe a great debt of grati¬ 
tude to Prof. Huxley for having included an auto¬ 
biographical chapter in his book. It is to be 
feared that some men of science have written of 
religion while having very little first-hand experi¬ 
ence to guide their speculations. This is not the 
case with Prof. Huxley, who seems to have been 
through religious experiences which only dificr from 
the normal by being more intense His experience 
seems to have taken the form of nature-mysticism 
united with fervent moral idealism, hut apparently 
unconnected with the dogmas of ' revealed ’ reli¬ 
gion, from the teaching of which his childhood had 
been free, (It is to be noted, however, that he was 
brought up in an atmosphere of vigorous moral 
earnestness, quite different in character from much 
of the frivolous irreligion of the present day ) 

In view of all this, it is a little of a disappointment 
to find Prof. Huxley inclined to surrender his 
experience to the inadequate and rather shallow 
interpretations of the psychologist, who, to he 
sure, is too much with us to-day He writes : 

'' They [the religious experiences] and my read¬ 
ing also convinced me that the revelation of tlu^ 
mystic vision is revelation only in a psychological 
sense, not Hterally. There nec<l be no supernaturai 
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being or force makmg the revelation ; nor is the 
revelation one of an external reality.” 

Tins last sentence, however, seems fo be quite 
unhelpful dogmatism. It would have been more 
profitable, and more scientific, to mquire what kmd 
of truth mystical insight may be expected to supply 
us with, whether similar in kmd to that supplied by 
aesthetic or moral insight, or otherwise. In point 
of fact, some philosophers, quite innocent of theo¬ 
logical bias and without the qualification of having 
en] 03 ^ed Prof. Huxley's remarkable religious ex¬ 
perience, are inclined to attribute considerable 
significance to such phenomena. hH CD. Broad, 
for example, though confessedly almost devoid 
himself of such experiences, has expressed his 
belief that the^^'^are probably" of extreme import¬ 
ance in any theoretical mterpretation of the world ” 

It is a curious fact that about the real bone of 
contention between religion and science at the 
present time, that is, miracle, Prof. Huxle^^ sa^-s 
scarcely anything. This is at present the crux. 
It is as it w’ere a correlative to revelation, as this is 
the supernatural in the sphere of knowledge, so the 
mnacle is the supernatural in the sphere of action 
In what sense, if any, we can hold to either of these 
conceptions needs thiiikmg out verjr carefulty 
- (3) Dr Hector Maepherson, in his book ‘‘ The 
Church and Science," does devote a chapter to the 
miraculous. He points out that the reformers took 
over Aquinas's conception of miracle, which at 
least had the advantage of being clear and definite , 
it was an event having its cause outside Nature. 
The difficulty, of course, is that until you know the 
whole of Nature, you cannot tell w^hat lies outside 
Nature No man of science will consent to adopt 
this method of explanation, as it stultifies his 
methods entirely. Dr. Maepherson quotes exten¬ 
sively from Mr J. M. Thompson's Miracles in 
the New Testament,” a book which made a con¬ 
siderable stir when it appeared in 1911 hir. 
Thompson’s view^ was that the doctrine of the 
Incarnation can stand quite mdependently of 
miracles ; but as he was inhibited by the Bishop of 
Winchester at the time, it does not look as if his 
views were accepted by the ecclesiastical authorities 
As a matter of fact, the book was a careful piece of 
textual and literary criticism of the New^ Testament 
documents concerned, and its reception showed 
that orthodox theology had not yet come'to terms 
with the critical study of literary sources In 
other words, the religion and science conflict has 
settled down at present to a controversy between 
scientific history and theological history. 

J. G. Hardwick. 


Cultures and Migration. 

Psychology and Ethnology, By Dr. W. H. H. 
Rivers. (International Library of Psychologjq 
Philosophy and Scientific Method.) Pp. xxviii 
+ 324. (London Kegan Paul and Co , Ltd. , 
New York * Harcourt, Brace and Co., Inc., 
1926 ) 155. net. 

HIS volume is one of a series entitled 
'^The International Library of Ps^mhology, 
Philosophy, and Scientific hlethod.” Rivers was 
above all a master of method, and had he hved to 
vTite a book on method in the historical investiga¬ 
tion of human cultures, ho would have added to 
the already great debt anthropologists owe him. 
The present work is a collection of lectures and 
essays, deahng mamly with the constant theme of 
the historical school of anthropology, the unity of 
culture. The greater number w^ere delivered to 
somewhat mixed audiences, hence there comes 
about an almost wearisome reiteration of the hypo¬ 
theses, and perhaps—apart from pan-Egyptianism 
—some over-emphasis of the differences between 
the views put foidh by the historical or diffusionist 
school and by other anthropologists. The chapters 
have not been arranged chronologically to show 
Rivers’s contribution to method—indeed, his first 
and by far his most important contribution, "A 
Genealogical Method of Collecting Social and Vital 
Statistics” {Jour. Boy. Anthroj), Inst.^ vol 30, 
1900), has been omitted—^but come under a few 
selected headings. 

The reader who bears wuth these disadvantages 
will be rewarded, not with the proof or disproof 
of the theories of the extreme diflusionists, but 
by the discovery of some of the principles and 
results that Rivers worked out when studj-ing the 
contacts of peoples m Melanesia, where he carried 
out the plan he had previously elaborated for 
obtainmg exact information ; that is to say, he 
used the genealogical method with the study of 
kinship as the basis of investigation. When he 
examined his material he came to certain con¬ 
clusions which may be looked upon as his chief 
methodological results, in this review arranged and 
to a limited extent discussed under numerical 
headings : 

(1) That social structure, the framework of 
society, is fundamentally important, and not 
easily changed except as the result of the intimate 
blendings of peopUs or of the most profound 
political changes, and for that reason furnishes the 
firmest foundation on which to base the process 
of analysis of culture. The relative permanence of 
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the social structure is so great that its course of 
development may furnish a guide to the action 
in order of time of the different elements into 
which it is possible to analyse a given culture 
coinjilex (pp. 135-8). These two sentences are 
condensed from '' The Ethnological Analysis of 
Culture/’ but the italics are my own. 

Yet, if I understand aright the general trend of 
these essays, Eivers later accepted a more extreme 
diffusionist view, namely, that cultural changes 
were introduced by the carrying about the world 
by small bands of foreigners of definite elements, 
independently of any general cultural blending. 
On the other hand, a collection of essays offers no 
such continuous structure that it is possible to be 
certain that Rivers had entirely realised the full 
significance of the acceptance of this proposition, 
which logically would lead to the rejection of so 
much of his previous work. Such wholesale modi¬ 
fication of viewpoint seems scarcely lil^ely, for 
Prof, Elliot Smith himself has said in the preface 
to “Social Organisation,” published m 1924. ‘'On 
his own admission his work on social organisation 
was his greatest achievement in his chosen field of 
investigation,” so we may perhaps regard “ blend¬ 
ing ” as not consciously jettisoned, though in many 
instances Rivers no doubt did accojit the free 
transmission of foreign elements. As an example 
of the kind of difficulty referred to, it is sufficient 
to compare the views on the dual organisation put 
forward by Rivers on one hand and by Prof. 
Elliot Smith and Mr. Perry on the other, wdio 
regard the dual organisation of society as one 
of the elements of culture that arose in Egypt 
and was carried about the world (Elliot Smith, 

Encycloiiasdia Eritannica,” voL 30, article 
“Anthropology”; Perry, Appendix 3 to Rivers’s 
“Social Organisation”). These views ntay be 
contrasted with the treatment of dual organisa¬ 
tion in the ^'History of Melanesian Society,” for 
example, voL 2, p. 250. 

(2) The second principle is that involved in the 
disappearance of useful arts; this is a feature of 
the degeneration of culture which plays so large 
a part in the scheme, and is one which had long 
called for examination. Here we may direct 
attention to one aspect of the controversy which 
might be overlooked by those who are only inter¬ 
ested in the proof or rejection of the general idea, 
namely, that it is the ‘ common sense ’ view that 
man is guided by reason which is here refuted. 
In the examination of the causes of the disappear¬ 
ance of the canoe from the Torres Islands and 
Man^ixeva, Rivers was led to reject material and 
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social factors as insufficient in themselves, and he 
saw m the loss of the magical and religious rites 
accompanying the craft tlio loss of the craft itself 
He does not, however, suggest any reason for the 
loss of the magic • 

“ Quite as striking as the loss of useful arts is 
the extraordinary persistence of elements of culture 
which seem to us wholly useless . . . this . . 
combines ... to make us beware of judging 
human culture by purely utilitarian standards ” 
(p. 208). One of the difficulties here is to recog¬ 
nise what to the savage is a purely utilitarian 
standard 

(3) The extent of the influence of one people 
upon another depends upon the difference in the 
level of their cultures A very small number of 
immigrants of a sufficiently high culture can have 
a relatively enormous influence on a low culture 
This IS the principle relied upon for the spread 
of the megalithic culture in the essay entitled 
“ Contact of Peoples,” and comparison is made of 
European influence on peoples of the lower cultures 
on one hand and on those of India and China on 
the other. 

(4) The motive for migrations determines their 
distribution, which might otherwise appear for¬ 
tuitous Rivers accepted Mr. Perry’s theory, that 
the motive was the search for wealth or life-giving 
substances • “ The force was attractive rather than 
propulsive, viz. the love of wealth, which is still 
the most potent factor in immigration ” (p. 171) 
This was probably not intended as a piineipk^. to 
be taken without other subsidiary factors, foi’ 
though the love of wealth may always ho present, 
immigration is periodic. Moreover, when partKuilar 
instances are examined the thesis is likely to })reak 
down, as in the example afforded by the recent 
discussion on pearls in Ma7i; again, it is doubtful 
whether the love of wealth had any considerable- 
influence on the first great spread of Islam, though 
trading and slave raiding undoubtedly assisted or 
even led to later movements. 

(5) Ancient beliefs tend to be preserved with 
greatest fidelity not near their old home but in 
remote spots, among people of a simple mentality. 
This conclusion was drawn after the construction 
of a hypothetical scheme to account for belief 
in ‘ soul-substance ’ in Melanesia (including New 
Guinea), as well as for the burial customs of San 
Cristoval in the Solomon Islands. The reason 
adduced is the simple mentality of the people, 
which leads them to “ accept without any great 
modification beliefs which take their fancy, while 
the absence or scarcity of later external influence 
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prevents the modification, or even obliteration of 
beliefs, which are always liable to occur among 
more sophisticated peoples and in regions more 
open to the play of external influence” (p. 118). 
This principle, the parallel to that of the distribu¬ 
tion of living animal forms from a geological centre, 
seems to have been elaborated independently. 
With all necessary reserve, the reviewer would 
place on record his belief that of late anthropologists 
have tended to underestimate the fluidity of native 
custom and its capacity, nay its tendency, to 
modification within its own sphere of activity 
wdthout foreign stimulus. 

(6) “ Wherever we find diversity of funeral rites, 
we may safely conclude that there has been 
diversity of culture ” (p. 163). This conclusion is 
drawm from the general observation that rites, 
ideas, and beliefs concerning the dead are among 
the most sacred of human reactions, and held with 
the greatest conservatism. The diversity of funeral 
rites in Australia is one of the main causes that 
led Rivers to suspect the complexity of Australian 
culture. 

Handled with caution, all of the above are useful 
princi]iies, but the need for caution cannot be 
overrated. For though the difiusionist school that 
Rivers upholds in this volume is sometimes called 
the lijstorical school, its relation to history is 
precarious and depends on a number of bold 
assumptions. The existence of the Egyptian 
culture is an historic fact, its connexion with the 
mcgalithic culture a courageous deduction with 
whicii archaeologists in general disagree. More¬ 
over, the migrations from Egypt with wFich the 
difiusionists deal are all ignored by historic records, 
nor has a single specimen, not even a potsherd, of 
Egyptian or Near Eastern manufacture been found 
in those localities supposed to have been most 
subject to Egyptian influence. The assumed 
motives of the migrations are yet bolder. Present 
customs are explained in the light of hypothetical 
migrations, and the megalithic culture itseK 
explained by comparison with modern custom. 
The danger of the vicious circle is obvious, yet 
this statement should not be taken to imply 
that we need be satisfied with the methods of 
anthropology before the florescence of the difiu¬ 
sionists No doubt there is much to be learnt by 
the careful application of Rivers’s principles to 
some known historic movement, as, for example, 
the spread of Islam. The difierent phases in its 
extension could be studied; its conquests and its 
forms of peaceful penetration contrasted, and the 
varying results examined. Such an examination 
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might even justify some of the more far-reaching 
speculations of the school. Above all, such studies, 
startmg from definite historical facts, and continu¬ 
ally checked by these, should throw^ light on the 
formation of new culture complexes, and thns to 
some degree act as a test of the validity of the 
hypothetical schemes put forward by the difiusionist 
school. C G. Seligmax. 


Two Fundamental Problems m Physical 
Chemistry. 

Physico-Chemical Metamorphosis and some Problems 
in Piezochemistry By Ernst Cohen. (The 
George Fisher Baker Non-resident Lectureship 
in Chemistry at Cornell University.) Pp. vi + 
190. (New York: McGraw-Hill Book Co., Inc.; 
London: McGraw-Hill Publishing Co., Ltd., 
1926 ) 2.50 dollars. 

ROF. ERNST COHEN of Utrecht went to 
Cornell University early in 1926 as the first 
holder of a non-resident lectureship in chemistry, 
supported by an endowment given for this purpose 
by Mr. G. F Baker. His introductory lecture, 
under the title Qua vadimus ? ” has already been 
circulated to'many workers who receive reprints 
from the van’t Hofi Laboratory at Utrecht; but 
it now appears as the precursor of ten lectures on 
Physico-Chemical Metamorphosis ” and eleven 
lectures on Some Problems in Piezochemistry.” 

The first series of lectures deals wfith the trans¬ 
formations (and especially with the suspended trans¬ 
formations) of tin, antimony, cadmium, thallous 
picrate, cadmium iodide, and ammonium nitrate 
In all these cases the author provides evidence of 
the difficulty of securing the complete transforma¬ 
tion of a polymorphic solid into one of its possible 
forms, and the risk that, if sufficient precautions 
are not taken, the physical data recorded wall be 
those of a mixture of the various forms. This risk 
must be admitted, but not to the extent of produc¬ 
ing a pessimistic outlook, since inconstant results 
generally provide an efficient danger-signal when 
a condition of complete equilibrium is not being 
attained in any given series of experiments. The 
cases cited, which include those of ^ tin pest ’ and 
‘ explosive antimony,’ are, however, of a very in¬ 
teresting character, and include some of the most 
dramatic results of the author’s own researches. 

The second series of lectures is chiefly remarkable 
for the skilful handling which it discloses of the 
difficult problems encountered in carrying out the 
common operations of physical chemistry under 
a pressure of 1500 atmospheres. Under these 
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conditions, determinations of reaction-velocity, solu¬ 
bility, electromotive force, electrocliemical equiva¬ 
lent, velocity of dilfusion and viscosity, all call for 
the invention of appropriate apparatus, embodied 
ill workmanlike designs, for making measurements 
of a bigb order of accuracy, whilst paying due 
regard to the possible effects of contamination by 
the fluid through which the jiressure is transmitted 
to the system under investigation. It is therefore 
not an adverse criticism to say that more interest 
and instruction is to be found in reading how the 
experiments were made, than in nothing the char¬ 
acter of the numerical results that were recorded. 
It is, indeed, almost a disappointment to read of 
the unfailing regularity with which the predictions 
of thermodynamics were fulfilled, since a few 
violent exceptions would have added an element 
of sport to what is now an almost monotonous 
record of difficulties surmounted and goals attained. 

Those who know Prof. Cohen’s linguistic and 
literary skill, and in particular his perfect mastery 
of English, together with the winsomeness of his 
appeal to his hearers, can paint a vivid picture of 
the attractiveness of the course of lectures to those 
who had the privilege of listening to them. The 
printed record will, how^ever, be read with pleasure 
by a much wider circle of interested students and 
teachers, since it provides in a convenient and 
attractive form the equivalent of two monographs 
on subjects of wide general interest T. M. L. 


Our Bookshelf. 

The Making of a Chemical: a Guide to IVorhs 
Practice. By E. I. Lewis and Geo. King. Pj). 
288, (London: Ernest Bemi, Ltd., 1927,) 
12^. M, net. 

It must be something like twenty years since Mr. 
E. I. Lewis achieved fame as the author of an 
inorganic chemistry, which differed widely in 
character from most of the text-books that had 
been written previously. Mr. Lewis’s book was 
specially designed for the needs of boys coming 
over from the classical side, who did not need to 
acquire a professional knowledge of the subject, 
but were expected to secure some measure of 
scientific culture from its study. His book 
proved, however, to be of wider value, in that its 
broad and philosophic treatment made it a suitable 
revision book for many students who had taken 
an elementary course, but without acquiring the 
fuller knowledge of the foundations of his faith, 
which one looks for in a university worker. 

The schoolmaster has now become an in¬ 
dustrialist, but without losing either his literary 
skill or his desire to teach the rising generation. 
He has, therefore, in collaboration with a colleague, 
written a book on The Making of a Chemical,” 
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in which he gives much excellent advice to the 
student who is about to enter, and hopes to find 
a career in, chemical industry His advice is so 
good that, if it wxue all put into practice, the 
product %vould be almosi» too perfect to be useful; 
it has certainly had the effect of leaving the 
reviewer with a sense of his own im worth incss to 
undertake so high and holy a vocation, and to 
marvel at the lofty heights to which the authors 
of such a book must themselves have attained. 

On the other hand, if the reader is xirepared to 
leave good advice to suffer its usual fate, he will 
find that the book contams a very useful sketch 
of the fundamental problems of chemical prepara¬ 
tion when carried out on a large industrial scale, 
and a very readable summary of the typical 
solutions of these problems. Even more useful, 
perhaps, is the frequent reference to technical 
books, suice the academic student, who knows 
how to track down original references wutli the 
help of Beilstein and the British Abstracts, may 
very easily be flooi’ed by the problem ol lifiding out 
where to go for a trustworthy review of the best 
current practice in some branch of chemical 
engineering. The authors, one may suppose, have 
themselves tested and vindicated the usefulness 
of the books which they cite, and they will have 
rendered a real service to the young industrial 
chemist if they are able to guide him m the early 
stages of building up a technical library of his own. 

Sex and Repression in Savage Society. By Bronis¬ 
law Malinowski. (International Library of 

Psychology, Philosophy and Scientific Method.) 

Pp. XV+ 285, (London; Kogan Paul and (b., 

Ltd ; Now York: Harcourt, Brace and Co., 

Inc , 1927.) 1(L‘. 6d. net 

In this volume Prof. Malinowski restates liis posi¬ 
tion in relation to the Proudian doctrine ol tbe 
QCdipus complex, showing how that theory of 
father-and-son antagonism and a mother-ancl-son 
attraction based upon a sexual impulse, having 
been formulated in relation to a patrilineal society, 
breaks down when applied to the beha*viour of 
peoples organised on matrilmeal lines. Ho then 
passes on to the consideration of the nature of the 
influence of the family complex on the formation of 
myth, legend, and fairy tale, on customs, form of 
social organisation, and achievements of material ^ 
culture, and finally passes to what is the 
important contribution of his book to this 
the consideration of the origins of culture, where he 
finds himself on the borderland between the animal 
and the human. 

On the view that the instincts are plastic, and 
can be and are moulded by cultural influence, wbat 
the Freudians regard as fundamental, the mani¬ 
festation of the sex instinct and its repression, 
become incidental. When it appears it is a mal¬ 
adjustment. Prof. MaUnowski’s conclusion, there¬ 
fore, is that the building up of the sentiments 
and the maladjustments which this may entail 
depend largely upon the sociological mechanism 
workmg in a given society. The main aspects 
of this mechanism are the regulation of infantile 
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sexuality, the incest taboos, exogam^^, the appor¬ 
tionment of aiithorit}?', and the type of household 
organisation This contribution by Prof. Malmowski 
to the discussion “nf Freudian doctrines is one of 
considerable importance, based as it is upon 
material actually gathered in the field, but it will 
be a matter for regret if its polemical character in 
part obscures the fact that it is one of the author’s 
most original and suggestive contributions to 
anthropological theory 

Beitrage zm Kenntnis der Verbanderung und einiger 
veAivandter temtologischer Erscheinimgen, Von 
Dr. Const. C Georgescu. (Botanische Abhand- 
lungen, herausgegeben von Prof. K. Goebel, 
Heft 11 ) Pp. 120 (Jena Gustav Fischer, 
1927 ) 6 gold marks 

This little work on fasciation contams some experi¬ 
mental and observational results and an incomplete 
bibliography of the subject. The author pomts 
out that fasciation may occur as a modification 
caused by excess nutrition, attacks of insects, etc., 
but that it IS more commonly a mutation. Celosia 
cnstafa, the cockscomb of gardens, is an example of 
such a species. Its origin is iinlmown, although it 
is now cultivated all over the world, but it was 
known to Pliny, In culture solutions lacking 
particular salts, no efiect was produced, except 
that the absence of calcium prevented flowering 
Races of Celosia diflered m the degree or amount 
of fasciation, and bad conditions reduced the 
number which showed it Experiments were also 
made with Sa7nbucMS nigra. 

Fasciation may occur in stems, roots, flowers, 
fruits, or even stigmas. The author classifies 
fasciations as dorsiventral or bilateral, w’-hich can 
be anatomically distinguished. Two tjrpes of 
shoots are also distinguished, in one of which there 
is flattening throughout, while m the other only 
the tijis of the branches are flattened. Fasciation 
results in abnormal phyllotaxy, and a morpho¬ 
logical study is made of this condition, especially in 
Sambucus and Celosia R. R. G. 

Balanmig the Farm Output: a Statement of the 
Present Deplorable Conditions of Farming; its 
Causes and Suggested Remedies. By Dr. W. J 
Spillman, (Farm and Garden Library.) Pp.l26 + 
10 plates. (New York; The Orange Judd 
Publishing Co., Inc.; London: Kegan Paul and 
Co , Ltd., 1927.) 1.25 doUars. 

The title of this little book indicates that Britain 
is not the only country in which farming is in a 
deplorable condition. The cause is the same; 
current prices run below costs of production. 
Many remedies have been suggested, and it is 
surprismg to learn that so many countries have 
adopted various schemes of w^hat our author terms 
' valorisation,’ that is, an artificial raising of home 
prices by State action In regard to aU these 
schemes "the author prophesies disaster. In their 
place he would substitute a scheme of which it is 
sufficient to say here that it predicates a degree of 
State interference with private business which—^if 
endurable in an autocratically governed country 
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hke the U.S.A —would not be tolerated in Great 
Britam. The book, how^ever, is valuable as a 
reasoned summary of schemes for remedymg an 
undoubtedly serious state of affairs. For ourselves, 
we would rather pm our faith on the march of 
knowdedge . if practice is outworn, our only hope 
is science and, again, more science. 

Geologisches PraJctikum Von Prof. Dr. Rudolf 
Sokol. (Sammlung naturwissenscliafthche 
Praktika, Band 13) Pp. viii+248. (Berlin: 
Gebruder Borntraeger, 1927.) 14 50 gold marks. 

Prof. Sokol completed this book in December of 
last year, but unfortunately he did not live to see 
its publication ; twn months later he passed away. 
The obituary notice wdiich has been added to his 
book pays high tribute to his great reputation as 
a teacher, and the book itseK calls for equal praise. 
After insisting that a geological training demands a 
prelimmary acquaintance with many other branches 
of scientific knowledge, the subject of map-reading, 
topographical and geological, is introduced. Instru¬ 
ments are next passed in review, and this section 
includes an account of the use of the Eotvos 
balance. Materials are treated at some length ; 
then collection, preparation, and mvestigation, 
their nature and distribution and relative ages. 
Structural geology occupies a third of the book, and 
the section dealnig with faults, then measurement 
and description, is particularly valuable. Sugges¬ 
tions are given for making and noting observations 
in the field ; for makmg maps ; and for writing 
up reports. The concluding sections deal briefly 
wuth materials of economic importance. A short 
bibliography is appended, but this is unsatisfactory, 
since it contams no references to British works. The 
book is strongly boimd and effectively illustrated 

The Physiograpihy of the Region of Chicago. By 
F. M. Fryxell. Prepared by the University of 
Chicago Local Community Research Committee, 
and the Chicago Commonw'ealth Club, for the 
Committee on General Surveys of the Chicago 
Regional Planning Association. Pp viii-{-55. 
(Chicago, Ill. . University of Chicago Press , 
London: Cambridge University Press, 1927.) 
12<s fid. net. 

This very careful study of the physical geography 
of the Chicago region is a model of the kind of 
foundation that is desirable for regional survey 
work, and as such it is likely to be of special value 
to the many British workers and teachers who are 
similarly interested in their own neighbourhoods. 
It is also of more general interest in containmg 
many excellent diagrams and a series of folded 
maps show^ing relief, drainage, glaciation, and soils 
The topics discussed include the great industrial 
area of the lake plain; the surrounding recrea¬ 
tional areas ; the pass to the Mississippi valley , 
the continental divide; the shore line of Lake 
Michigan; the buried landscape of the bedrock ; 
the agricultural areas and soils ; and the geological 
resources. A large base map specially prepared 
under the direction of Prof. J. P. Goode folds into a 
pocket on the back cover. 
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Letters to the Editor. 

[The Editor does nol hold himselj responsible for 
opinions cxpiessed. by his eo)respondents. Neither 
can he vndertale to return, nor to conespond with 
the wnfers of, iejected^ manuscripts ‘intended fot this 
or any other part oj No notice %s taken 

of anonymous comnvuniciUuons.] 

iThe Mathematics of Intelligence. 

It lias boon said by Kant that a science is goiminoly 
scientific in so far as it involves mathematics ; and 
interesting light is thrown on this dictum by con¬ 
sidering it in refei'ence to the various attempts that 
have been made to mtroduco mathematics into 
psychology. First came the grandiose effort of the 
Herbartian to dexnct mathcinaticaUy the interaction 
of ideas. This tailed for total lack of experimental 
support. Then followed the great and very successful 
attempt of Weber and Fechner to measure sensory 
discrimination. Much moi-e recently, there has been 
an invocation of mathematics for the purpose of 
analysing mental ability. As this last attempt is 
now very much perturbing psychologists all over the 
world, let us consider it in a little more detail. 

In the year 1904, on the basis of a mathematical 
theorem coupled with some actual observation, the 
doctrine was advanced that the measure of any 
individual in any ability could be divided into two 
factors ; the one was common to all the abilities 
concerned ; whereas the other was specific to the one 
ability alone. These two factors were designated by 
the letters g and s ; and the extremely important 
corollary was drawn that, by averaging together many 
dissimilar mental performances, the influence of the 
s’s would tend to cancel out, leaving an a]iproximate 
measure of the pure g. 

This doctrine was very unexpected, and gave rise 
to an acute controversy winch has continued ever 
since. On the mathematical side, the objections 
raised have one by one boon either refuted as point¬ 
less, or else mot by further developments. On the 
side of observation, the scope has been continually 
broadened. Originally, the woi‘k had been limited 
to a single exj^enmontor <leahng witli little more than 
100 individuals, all of whom wore young boys. But 
already in 1912 the range had been extended to 
14 experimenters treating 1463 boys and girls, men 
and women, sane and insane. At the present day, 
this number of experimenters has certainly been 
quadrupled, whilst the number of individuals has 
grown to many scores of thousands. Finally, the 
attempt was made by me in a book entitled “ The 
Abilities of Man ” (Macmillan, 1927) to bring all this 
work into one systematic whole. The mterpretation 
of g found to accoimt best for all the observed facts 
was to conceive it as measuring some general ‘ energy ’ 
responsible for all the activities of the mind. The 
on the other hand, were taken to be the various 
‘ engmes ’ into any of which the energy could alter¬ 
natively be directed. 

In addition to the g which thus measured the 
quantity of the mental energy, there was also deter¬ 
mined a value p which measured the degree of the 
‘ inertia ’ of this energy; and furthermore, an o 
which measured the degree that the supply of the 
energy tended to oscillate. These three measures 
conjomtly were said to furnish the cardmal features 
distinguishing the abibties of one individual from those 
of another. The evolution of the doctrine went 
further still, carrying it far beyond the whole sphere 
of psychology known as that of individual differences. 
For during the time that the facts belonging to this 
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splioro weie being investigated, those appertaining 
to ‘general psycliology ’ were being treated fiom a 
lundamoiitally novel viewpoint (that of the doetnne 
known as ‘ noegenesis’). The suiprising result was 
that those two sj)lioi(\s, liitlioit^o kej)t by psychology 
m disastrous divorce Iroiii ono anotiioi, now htted as 
hand and glove Finally, both those s])lieres ot 
cognition, that of individual differences and that of 
general psychology, have in the continued devolo pmeiit 
of the doctrine of g and s become organically united 
with that other great domain of the mind which is 
not cognitive but conative ; it does not deal with 
knowing, but with striving and deciding. To the g 
and the ^’s of the energy and the engines, there has 
now been added a w, winch brings all these into action, 
playing thus the part of the ‘ engineer.’ Accordingly, 
the entire movement having as its core the concept 
of g has constituted a great endeavour to supply 
psychology at last with a unified, complete, and 
genuinely scientific foundation 

A review of “ The Abilities of Man ” was published m 
Nature of Aug. 6, the reviewer adopting an extreme 
attitude in the now rapidly dwindling opposition party. 
For my pait, I welcome this review in so far as it ox- 
piesses the chief linos that may still bo taken up against 
the book. But I camiot help regretting that it sliould 
present an entirely incorrect picture ot what is given 
m the book itself In the first place, there is tlie 
grave default that the foregoing immense scope of the 
work done—^just the scope that the book expressly 
set out to narrate—is not even hinted to tho reader 
of the review; and then this, on the positive side, 
IS throughout strangely permeated with vital mis¬ 
apprehensions, as will iDe seen by taking ©acli of its 
pomts in turn. 

1 . The beginning of it is a general complaint that 
the statements in the book cannot be adec[uately 
verified for lack of sufficient arithmetical data and 
mathematical demonstrations. But it must be 
roi^lied that data are really furnished in very great 
quantity, so that any one can check the aniiimotic 
as mucli as he pleases ; while all tho chief mathe- 
matK*.al demonstrations are given lully m tho ap¬ 
pendix. 

2 Next, tho objection is raised that the book 
criticises the definitions of ‘ intelligence ’ given by 
other people, but fails to supply one itself. Really, 
the tenor of the book was to suspend usage of the 
highly equivocal word ‘ intelligence ’ and to show 
unequivocally what mental powers actually exist. 
Then, indications were furnished as to which of these 
powers might be entitled intelligence most reasonably ; 
but the suggestion was made of abolishing the word 
altogether. 

3. After this, the reviewer commits himself to a 
very serious statement. The book, he assorts, 
‘ hypothecates ’ that the measurement of an ability 
is a function of ^two factors and then proceeds to 
replace this general functional relation by a purely 
linear one. In answer, he must be reforrocl to th'e 
actual mathematical demonstration (appendix m-v). 
This really contains no such hypothesis, no sucli 
replacement, nor anything like them ; but instead, 
a full proof that when the correlations are what has 
been called ‘ hierarchical,’ then the measurements can 
be expressed as linear functions of the two factors, 
j As much may be said of the earlier proof supplied 
! by Garnett. 

I 4. Neither proof implies even Taylor’s theorem 
directly. Such an implication is only ‘indirect and 
occurs only to the extent that tins theorem may 
: underlie the significance of the whole theory of corre¬ 
lation and even of ‘ normal ’ frequency. In tho book 
' I ventured to throw out tho suggestion tliat tho 
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theorem may be thus implicated in the theory of 
correlation. But I do not press this matter for the 
present. I onlv mention it here as I wish to admit 
frankly that the book did not make this distinction 
between direct assumption and indirect implication 
nearly clear enough. 

5 The reviewer’s next point is that a certain 
important quantity called the ‘ tetrad difference ’ 
was assumed by the book to have a normal frequency, 
whereas, he says, the data in the book itself prove 
that the distribution is not normal. In truth, the 
book never made any such assumption , instead, it 
showed graphically that the frequency is normal with 
good appyoximation, 

6 . He then objects that the mean tetrad difference 
had been made by me zero artificially In truth, 
the mean of all the tetrad differences from any set of 
variables is zero uecessanly. 

7. Then the reviewer lays down that the only real 
test provided of the agreement between theory and 
observation is a comparison of the probable error of 
the tetrad differences with their observed median 
value; and this test he considers not to have been 
passed with manifest success, since (in the ease he 
picks out) the |irobable error was 0 061 and the 
observed median 0 062 (or, according to him, 0 060 
and 0 058 respectively) The reply must be that 
such two values do manifestly ‘ fit ’ each other very 
well indeed. In last resource, all evidence of good 
fit between theory and observation consists in thus 
simply juxtaposing the two values and seeing whether 
they are nearly equal. Certainly not often is the 
result more favoiuable than the above one 

8 . In truth, however, this is by no means the only 
real test possible or provided. In statistics the 
probable error is compared, not only with the median 
of the observed values, but also with each of these 
values sepal ately. This is what had been done 
throughout the book in treating the entire mass of 
available data published on the subject by the 
multitudinous investigators (including those belonging 
to the opposition party itself). The result was to 
show that whenever any tetrad difference did become 
excessive, then there w'ere always good psychological 
grounds for it being so ; the circumstances of the 
case were such as to require by theory that this 
particular tetrad difference should not be zero. 

9. The reviewer closes by remarking that a better 
way to approach the problem would be to consider that, 
if we could assume the probable errors of the different 
tetrad differences to be mutually independent, then 
“We should . . . conclude that the new . . . theory, so 
far from being in ‘ strikmg agi'eement ’ with observa¬ 
tion, signally failed.” To this the answer is that, 
since any such assumption of independence is obviously 
quite wrong, the advantage of this new way of approach 
—or even the point of suggesting that then the theory 
would fail—IS not evident. 

Let us, however, now consider how far the present 
occasion can be utilised for converting mere wrangle 
into scientific progress The cardinal pomts (3) and 
(6) are matters of pure mathematics ; they therefore 
can and should be definitely settled Unless, then, 
the reviewer is convinced by the foregoing remarks, 
I suggest that an impartial committee be appointed 
to adjudicate upon these two pomts and to report 
in this journal. As for the machinery of appointment, 
perhaps it could be done by a joint meeting of 
representatives of the Mathematical and Psychological 
Sections of the British Association. Points (1), (2), 
and ( 5 ) are misapprehensions which a closer study 
of the book ought easily to remove. But should the 
reviewer, after having heard my own account of what 
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I wrote and meant, still insist that his version is 
more correct, then these pomts too might be sub- 
nutted to the committee. As for pomts (7) and (9), 
these, I hope, are already sufficiently obvious On 
the other hand, pomt ( 8 ), involvmg as it does every 
part of the book and the whole of cognitive psychology, 
does not appear to be capable of smnmary settlement. 
Smee here the crux is far more psychological than 
mathematical, the issue must b© left to the eventual 
consensus of the general body of psychologists, 

C. Sfeabman. 

71 Kensington Gardens Square, 

W.2 


The review m Nature of Prof. Spearman’s book 
stated precisely what was possible in a critique which 
must not be of inordinate length. The review of the 
work took what its author in his present commimication 
considers the kernel of his researches and of his recent 
book, namely, the hypothetical g and s, and con¬ 
sidered whether Prof. Spearman was justified in making 
such sweepmg claims for the h;^qpothesis of a general 
and specific factors. The reviewer held, and still 
holds, that whether that hypothesis be verifiable or 
not, the data hitherto cited m favour of it are far 
from demonstrating its truth. In reply to Prof. 
Spearman’s nimibered statements the reviewer w^ishes 
to make the follovung counter statements. 

( 1 ) The general complamt that the actual data 
by which the conclusions m the book can be tested 
are not provided is correct. It took weeks of work 
to reproduce the frequency data for tetrads on which 
the chief arguments in chap. x. are based. Wiien 
this was done the extent of the agreement was found 
to be not such as appears in the book itself. 

( 2 ) The reviewer’s opmion that it is easier to 
criticise definitions than to provide them will be 
amply illustrated—at any rate to a physicist—^by a 
study of chaps, ix. and xxiii. of “The Abilities of 
Man.” 

(3) and (4) The reviewer can only repeat his 
assertion that Prof. Spearman has assumed that the 
functional relation is a purely linear one The direct 
apx 3 eal to the low^est terms of a Taylor’s series is 
made on p. v, and an indirect appeal to Imeanity in 
pp. iii-v of the Appendix to which Prof. Spearman 
now refers The statement that Taylor’s theorem 
underlies the whole theory of correlation is in¬ 
correct. 

(5) On p. 146 Prof. Spearman has the following 
words, beneath a diagram showmg a normal frequency 
curve superposed on a series of rectangles • “ This 
tune the two distributions, curve and rectangles, far 
from being totally discrepant as before, display 
instead one of the most striking agreements between 
theory and observation ever recorded m psychology ” 
(Reviewer’s italics). The author’s words clearly denote 
that the curve corresponds to theory and the rectangles 
to observation. If they do not, what is the ‘ theory ’ 
which so strikingly corresponds to obseivation ? 
It cannot be the two numbers given under the 
diagram, for one of them depends again on the 
normal curve. 

If the frequency be not a normal curve but a 
curve which really depends on the individual series 
of tetrads, what is the meaning of talking about 
‘ discrepancy ’ between other tetrad distributions and 
the normal curve ? A ‘ discrepancy ’ can only exist 
if a theory be known, and if Prof. Spearman’s theory 
be not that of the normal curve, h© has no measure 
of discrepancy. What is his ‘ theory ’ ? 

(6) The reviewer did not object to Prof. Spearman 
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making his nioaix oi tetrads zero, by taking oacli one 
fiivst positive and tlion negative, but what iio pointed 
out was thal. having done this and got a synnnetrical 
curve, Prof 8 peannaii in ovoiy case was depending 
upon the value ol: a single constant of this aitihcially 
syimnotncal distribution to test the accordance of 
tiieory and obsor\'atiOii. No frocpioncy distnbution is 
definoii by a single constant. 

(7) Tins should* road of course the ‘‘ only real 
test provided ” by Prof. S])earinan ; there are many 
otiler possible tests, so soon as we know definitely 
what his theory of tetrad distribution really is. The 
terms ‘ probable error ’ and ‘ observed median ’ 
appeal directly to the theory of a normal distribution. 
Values such as 0*060 and 0*058 may or may not be 
m agreement It depends entirely on what the 
lirobable error of their determination may be. Read 
in hectometres, the average statures of Englishmen | 
and Frenchmen are 0 017 and 0*016 respectively. 
Do these “ manifestly ‘ fit ’ each other very well 
indeed ” ? Prof. Spearman writes : “In last re¬ 
source, all evidence of good fit between theory and 
observation consists in thus simjily juxtaposing the 
two values and seeing whether they are nearly equal. 
Certainly not often is the result more favourable than 
the above one.” The reviewer ventures to think this 
remark is erroneous. The true statistical theory 
consists (i) in deducing a correct arithmetical result 
from the data, (ii) in propounding a correct and 
comprehensive theory, and (in) in testing by the 
theory of errors whether the deviation between 
observation and theory is or is not probable on the 
basis of random sampling In all three jpoints, in the 
opinion of his reviewer, Prof. Spearman has failed. 
His arithmetic is not always, but is often incorrect 
—his theory of what the variation of the tetrad 
distribution should bo is incorrect—and he never 
concerns himself with the jirobablc error of ihe 
diHei'cnee between Ins i-lioory and his olisei vations. 
In tlio case of the statures eitod above, the jirobablo 
error of ihe difforoncv is of the order 0 0002, and this 
IS precisely wluit occurs in a numlier of Prot Spear¬ 
man’s cas(\s—throe (and sometimes two ') significant 
hgureiH arc not adequate to r<‘ach the jirobable error 
of the diffoi’eneo, oven if thai^ ihfforenco were based 
on a satisfactory mathemaiical theory. 

(9) The answer here is a perfectly definite one. 
Prof. Spearman looks at two numbers or at a gra^ih 
and asserts, apparently by mere inspection, that they 
are m ‘ good approximation.’ The reviewer holds 
that no such inspection is of any real scientific value; 
a numerical test of some kind to measure the extent 
of this agreement must be apphed. Where in mere 
inspection does Prof. Spearman introduce the fact 
that his tetrads are correlated ? How does he allow 
for it in rinming his eye over the graph ? Is he not 
Judging, as we suspect he must, that his curve fits 
well his rectangles, hoivever those rectangles have 
arisen ? To test this we supposed those rectangles not 
to have arisen from tetrads, and we find the fit for 
such a system of frequency is bad, not good. How 
does Prof. Spearman, by aid of a special s factor, 
determine that owmg to correlation the eye alone 
can judge between the two cases and assert that the 
fit of curve and rectanglevS is good for tetrads, but 
would be bad for a series of intelligence quotients on 
different individuals ? 

Are we prevented from applying a test of goodness 
of fit to measurements on a colony of statoblasts 
because there exists a high degree of hereditary 
correlation between its individuals ? The reviewer 
Wrote m his notice of ‘‘ The Abilities of Man ” that the 
pages of Nature could not provide adequate space 
for a full' mathematical and statistical criticism of 
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Prof. Spearman’s hypothesis. The lirst part of such 
a criticism is now at press, aiul will be ]>ublishod 
shortly. Tim Rfovruwiou 

[Prof. Spearman has loft Euglaud lor iho LTmtod 
States and will not rotiu*n until January next. Ho 
desires it to bo known, iiowuvor, that iio pi eposes to 
pursue the conflicting statements in tins eorrospond- 
enco by means of mdopendent adjudication, as 
suggested in the concluding paragraph of his letter. 
—Ed. Nature.] 


Possible Explanation of the Zodiacal Light. 

The nature or origin of the zodiacal light is regarded 
as more or less of a mysteiy Some have thought 
that the phenomenon may indicate the existence of a 
diffused ring of small particles m equilibrium and m 
nature somewhat like those of Saturn’s rings, though 
more seattorod and existing in voiy small amount 
compared thereto. This hyjiothesis assumes a 
stability which it is difficult to accord to such a ring 

If wo asbumo, however, that ihe (‘oroual st-mamors 
from the sun, which apparently extend without limit 
of distance into space, are jiartly composed of or 
accompanied by fine particles jiropellod by the 
prossuro of light, or even of line soluls from condensa¬ 
tion of vapours arising from the solar atmosjihcre and 
expanding into a vacuum external thereto, we may 
form a hypotiiesis which seems to ho consistent with 
the facts. The fine condensed particles would move 
into a vacuous sx^aco in substantially straight lines 
and would reach enormous distances from the solar 
body. As tbo spectrum lines of iron are prominent 
m solar light, it might bo expected that in tbo space 
surrounding the sun fine x^articlcs of iron would 
constitute, in pari, at least, tliose osoaping streamers 
from tho solar airnosphoro Those particles would 
surround the earth and b(^ extondod m all directions 
thorofioin. 

If they be of tho same or of sin ilar naiairo to those 
which m my oxx'iorimonis arc soon tiO hue up m a 
magnetic field (tho observations on tho novel magiud^o- 
optical effect descrilied in Nature ol Juno 2 J, 1921, 
p. 520), then the zodiacal Imht, whicli is seen liest at 
xfiacos near tho eipiator and at times of vernal and 
autumnal ecpnnoxos, might b© explained as follows : 
The magnetic held lines of tho 
earth joining the north and south 
areas outside the earth woulrl, 
at the equator, lie sensibly x^arallel 
to the eartii’s axis, but at a great 
height, on the average, above the 
surface of the earth. This is 
illustrated in the subjoined dia¬ 
gram (Fig. 1 ), which mdicates 
the general trend of the earth’s 
magnetic field (one side only) all around ihe earth 
m the space about it 

The dots m Fig. 2 do not represent floating paridclos, 
but are intendecl to show only that if one could look 
at a xiole of the earth from a groat distance and see 
a section through the ecjuatorial piano, the hues of 
force of Fig. 1 might be indicated as dots m the 
equatorial plane Now let the sun’s rays be from 
below ; it will be seen that they mtorseet the direction 
of the magnetic lines at nearly right angles. Nowq 
further, let us by some means render visible in the 
polar beam the magnetic field about the earth ; it 
will become apparent that it will be best seen by 
observers after twilight at night and before twilight 
in the morning—^liest at tho time of the o(|iiinoxos ami 
best m the troxiical night. On the average, the 
observer x^laced at about a or b looking upward, will 
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b© well placed for such observation, and the column 
of light will extend from c to d on the evening side, 
and from e to / on the morning side, or over an angle 
of about 60° altitude, more or less 

It may, therefore, appear as a plausible hypothesis 
that the limiinous effect known as the zodiacal light 
or the Gegenschem may be of the same nature as that 
observed in the combination of magnetic field, light 
beam, and iron smoke from an arc, as described m 
1921 in ISTatctbe. If the zodiacal light is polarised in 
the same way as the light from the iron smoke is 
polarised, and undergoes the same variations by 
variations in the direction of viewmg it, these circum¬ 
stances might assist m identification. 

There has been no opportimity to make any observa¬ 
tions on this pomt As the luminosity of the zodiacal 

light IS low, although 
commg from a great 
depth of space around 
the earth, there would 
/ u i •, i, ■ not need to exist, for pro - 
ducing the effect, more 
‘ j ; Lf, than an exceedingly small 
density in the iron par¬ 
ticles concerned, a density 
perhaps millions of times 
less than m my original 
experiments on the mag¬ 
neto-optical effect. It has 
been shown also that the 
orientation which is the 
cause of mcreased lumi¬ 
nosity in the light beam is 
producible by a very weak magnetic field. That the 
direction of \newmg is transverse to that of the light 
beam, and that the magnetic field Imes are transverse 
both to the directions of viewing and the light beam, 
are significant facts. More and varied observations 
and experiments are certainly warranted in this 
fascinating field [see Natube of Oct, 22, p. 581], 

It will be seen that the hypothesis presented does 
not require any img formation around the earth. It 
requires only that the general space surroimdmg the 
sun and planets contain an exceedingly small density 
of dilKused iron particles, capable of being affected 
or oriented when in the magnetic field surrounding 
the earth, in which ease they reflect the light of the 
sun to observers on the earth who are in favoured 
relation to them. Moreover, it may well be that the 
magnetism of the earth would tend to concentrate 
such iron particles, if any, m the space around it. If 
we have found a clue to the observed effects, further 
observations and investigations may confirm or oppose 
the hypothesis presented. Elihu Thomson. 

Lynn, Mass , 

Sept. 1. 
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The Fields of Force in the Atmosphere of the Sun. 

While appreciating M. Deslandres’s concluding 
paragraph of his letter in Nature of Oct. 8, and revert¬ 
ing first to the problem of the equal spacing of mag¬ 
netic disturbances, synchronous with corresponding 
spacing of solar longitudes, I am. afraid my studies, 
to which he kindly alludes in Gomptes rendns for Sept. 
1926, came to a stop for reasons of the statistical 
material I up to then could work upon, failmg me. 
Nor can I dispose of the required magnetic recordmg 
apparatus of the kind used at Meudon, and I was 
wholly confined to the Greenwich spot records, and 
to my own observations of eruptive phenomena either 
at the limb or on the disc. The &st diagrammatic 
representation of this phenomenon which I made 
covers the minimum period, section from July 1913 
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to Dec. 31, 1914, and I found that my method for a 
maximum activity period resulted in great diagram¬ 
matic complication, not to say confusion. All the same, 

I felt from the first convinced that I was by no means 
dealing with an accidental phenomenon, and I am 
therefore very hopeful that the method used at 
Meudon will ultimately be completely successful. 

M. Deslandres’s proposition of an interior solar 
sphere, rotatmg like a solid, is very fascinating, and 
has, as an a priori assumption, many pomts of merit, 
but on the other hand also raises other difficulties. 
One of these is how to reconcile the equatorial accelera¬ 
tion with a deeper seated level, which rotates with 
equal angular speed in all latitudes. What becomes 
of the striking independence of activity for the two 
hemispheres, when for months at a stretch scarcely a 
spot, or a substantial prominence, appears m the 
north, or in the south ? Certainly the observational 
fact remains, that pronounced activity may be con¬ 
fined for long periods withm a very limited range of 
longitude and latitude; but even then great variations 
occur, which seem to preclude the idea of stationary 
eruptive, even intermittently eruptive, volcanoes. 
Diagrams I have made, covermg many years, show 
these latitude changes for successive rotations 
perfectly plainly. At Stonyhurst they carry on a 
method of tabulation, which shows the changes in 
longitude and latitude on the same diagram. Can 
M. Deslandres offer a physical explanation of these 
changes, retaining the interior sphere which in his 
opinion gives birth to the solar spot and rotates as a 
solid would ? 

M. Deslandres refers to the difficulty of explaining 
the much lower temperature of solar spots. Nothing 
has occurred since I began to observe the sun thirty 
years ago, which upset my initial conviction that the 
evidence of the spectroscope in this respect is mislead¬ 
ing. It should be remembered that when examining 
the sunspot spectrum, we allow combined light to pass 
into the instrmnent, not only that radiated by the 
spot-umbra and lower down, but also from great 
altitudes above the spot, all m the direct lino of sight. 
Now my contention is that heaped up above the spot- 
umbra and its vicinity there are the gases of the 
uppermost and coolest layers of the sun’s atmosphere, 
as in fact the photographic representations of the 
solar vortices intimate. These photographs receive 
their ‘ design ’ from the dark absorptively acting 
filaments at great altitude, converging and descending 
towards the spot in precisely the same way as the cloud 
trunk does in the terrestrial tornado, or in the water¬ 
spout phenomenon. The tx’unl< of the solar tornado 
can he seen directly m many cases of active solar spots 
and gives rise to the ‘ claw ’ effect so well illustrated 
in W. C. D. ‘Wietham’s book, The Becent Develop¬ 
ment of Physical Science,” but the spectroscopic 
explanation is erroneous, as given on page 308. All 
this points directly to the soreemng from the terrestrial 
observer of the umbral level by a concentration of 
relatively cool gaseous masses above the spot. I have 
yet to see the observational, or physical, refutation of 
the late Mr Wilson’s temperature measurements of 
solar spots carried on at Daramona in 189o, which 
indicated the spot radiation at the limb to be relatively 
higher than when the spots were central. I submit 
that if M. Deslandres dismisses the theory of sunspots 
being cooler than their surroundings, at the level of 
the photosphere, he will find several problems easier 
of comprehension and explanation. 

Nor do many phenomena in connexion with promi¬ 
nences admit of the dogma, that the sun is a truly 
gaseous body. Such types of eruptive^ prominences 
as the fascinating, clean-cut parabolic jets, are irre¬ 
concilable with a genuine gaseous state, and point 
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at best to a quasi-gaseous-cmn-quasi-liquid interior 
condition. 

The magnetic field seems to me to be induced 
mechanically by the whirling vortex, and T have 
seen on more than one occasion on the sun’s limb 
an exact and complete representation of the con¬ 
verging luminous Ha filaments, as represented in 
Dr. Stormer’s theoretical diagram, page 31, Ho. 109, 
of the Mount Wilson Contributions, these luminous 
lines strikingly representing the magnetic lines of 
force. The creation of a magnetic field about sun¬ 
spots by the vortex appears to me a direct result of 
the violent temperature changes which are going on 
Thus, for example, the conduction of hot steam mto 
<5001 water means abrupt condensation and is accom¬ 
panied by strong electric effects, particularly notice¬ 
able when the vessel containing the cool water is 
fairly well insulated. I have often wondered why 
this simple experiment has not been followed up 
and made use of industrially. Once electric effects 
are admitted m comiexion with, and due to violent 
temperature changes, it does not appear very difficult 
to understand the possibility of attraction and repul¬ 
sion effects also. Albert Alered Buss. 

22 Egerton Road, 

Chorlton-cum-Hardy, 

Oct. 12. 


Flame and Combustion. 

As a result of investigations on the effect of ‘ anti¬ 
knock ’ compounds on the ignition of hydrocarbons, 
it was concluded that the combustion of hydrocarbons 
was autocatalytic and that the ‘ antiknocks ’ delayed 
oxidation by destroying the catalyst. It was further 
pointed out that these processes of catalysis were 
connected with the peroxidation of the fuel and of 
the antiknock, and that the course of the catalysis 
depended on the oxygen concentration (Jour, Inst 
Pet. Tech., pp. 244-280, 1927). 

The effect of carbon disulphide on ether-air mixtures 
(cited by Dr, White in Nature of Jan. 8, 1927), its 
effect also in raising the igniting temperature of 
petrol and in preventing ‘ knock ’ in engines in spite of 
its inflammability, can be ascribed to similar actions. 
Sulphur (particularly if combined with a reducing 
radical) can act as an * antiknock ’ in the same manner 
as selenium, though to a less degree. 

One is led to expect that the effect of water and of 
hjrdrogen on the combustion of carbon monoxide—air 
mixtures would be a similar case of catalysis, in which 
the peroxidation would be influenced by * antiknock ’ 
compounds. The first experiments made to test this 
point were unsuccessful; Mr. Gates and I found that 
lead tetraethyl did not influence the combustion of car¬ 
bon monoxide—^hydrogen—air mixtures (except some¬ 
times, it seemed, in explosions of a vibratory character). 
It was thought that the lead tetraethyl vapour 
probably did not have time to be decomposed before 
reaching the zone of combustion and could therefore 
not modify the flame speed. This surmise appears to 
be correct; Mr. Goodey and I have found that iron 
carbonyl, which decomposes at a lower temperature 
than lead tetraethyl, modifies the combustion of 
carbon monoxide—^hydrogen—air mixtures very con¬ 
siderably. 

The object of this letter is to direct attention to the 
importance of the study of the stages of combustion 
which precede inflammation—an importance to which 
Prof. Bone, from another point of view, has directed 
attention by his recent work on the explosion, of 
methane—oxygen mixtures (Proc. Boy.8oc.,tt4>,j>. 442; 
1927). The process which goes on in the body of the 
gas is catalytic and has a great influence on the subse- 
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quent ignition of the mixture, and is even important 
in the narrow region of heated gas immediately in 
front of an advancing flame. A Egerton. 

Clarendon Laboratory, 

Oxford. 


In conjunction with Mr. D. L. Hodge, for some time 
past I have been studying experimentally the com¬ 
bustion of 2CO 4- Og (moist and dry) in a steady high 
tension direct current discharge, and the experiments 
have resulted in some new observations which seem 
to have an important bearing upon the function of 
steam in the combustion of carbonic oxide. We hope 
soon to communicate a detailed account of them to 
the Royal Society ; meanwhile, in view of the general 
interest m the subject, we should like to make the 
following brief statement of the results 

In such a high tension direct curi*ent discharge, 
combustion may be wholly localised either (a) at the 
cathode or (b) in both the cathode and the positive 
column zones. By the methods which we have 
employed, we have been able to study the influence of 
moisture on both the cathodic and the positive column 
combustion. Our results have shown that m the 
cathode zone, where the fall of potential is very steep 
and the ionisation accordingly intense, the rate of 
combustion is quite independent either of the gas 
pressure or of the presence of moisture, but is 
proportional to the current passing, that is, to the 
number of ions arriving at the cathode per unit of time. 
In this region, the presence of moisture, so far from 
assistmg combustion, shglitly hinders it, owing to its 
diluent effect. Thus a sulphuric acid - dried 200 + O 2 
mixture combined in this region at a rate about 
15 per cent, faster than did the same mixture when 
saturated with water vapour at 17° C. 

In the positive column region, however, where the 
potential gradient is slight as compared with that of 
the cathode zone, the presence of moisture greatly 
accelerated the combustion. 

It would thus appear that, whereas moisture may 
accelerate combustion m a 2 CO + O 2 laixturo in a 
region of comiDaratively weak ionisation, it has no 
influence, other than that of a diluent, in a region of 
sufficiently intense ionisation. Such results confirm 
the conclusions already drawn by Prof. Bone from his 
experiments, namely, that moisture is not essential to 
the combustion of carbonic oxide, and that (in cases 
where it accelerates the process) its r61e is electrical 
and not chemical. G. I. Finch. 

Department of Chemical Technology, 

Imperial College of Science and Technology, 
London, S.W,7. 


In commenting upon oui* previous letter in Nature, 
Oct. 22, Prof, Armstrong stated that, in comparing:, 
the heats of combustion of carbonic oxide and hyhko- 
gen m flames, he had taken mto accoiuit the heat of 
formation of water, not that of hydrone (steam), 
which can only mean that he supposes water (not 
steam) to be formed m flames. This being so, will he 
then kindly vouchsafe us an answer to the question 
put to liim in our letter, namely : Is there, indeed, any 
evidence that not ‘ hydrone ’ {steam) hut sofnething much 
more complex and ‘ hydronohe ’ {water) is formed in 
flames ? For we want to know what his answer is 
before deciding whether or not it would be safe for us 
to accept (as he suggests) the guidance of his ‘ imagina¬ 
tion ’ whilst wearing our ‘ thinking caps.’ 

William A. Bone. 

D. T. A. Townend. 

Oct. 31. 
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Absorption of X-Rays in Various Elements. 


Psychological Dissociation 


as a Biological Process. 


Recent investigations of the absorption of X-rays 
in different elements (aluminium, nickel, copper, 
silver, and platinum) and extended over a great 
region of wave-lengths (0 7 to 12 A.), using strictly 
monochromatic radiation, have led me to the follow¬ 
ing general laws : 

1. The jump of the absorption coefficient on 
passing the X-absorption limit is : 


wliere Ek and are the energy-levels corresponding 
to the X- and i^-levels respectively (see Siegbahn’s 
Spectroscopy of X-Rays,” pp. 184-185). The total 
jumps at the L- and ikf-absorption limits are in the 
same way determined by the formulae : 

= ElJEm-^ and om = EmJEnj^^ 

2. If the absorption is calculated per electron 


instead of per mass unit iijp 




M is the 


atomic weight of the absorbing element, N its 
atomic number, and L the Loschmidt-number), it can 
be shown from my own measurements and from 
earliei’ investigations that /xg is a function of the 
product Xx for every branch of the absorption cmve. 

3. By usmg these two laws it is possible to give 
in a diagram, with and NX as co-ordinates, one 
single continuous curve for the absorption at all wave¬ 
lengths and for all elements. 

The new measurements and the results here 
mentioned will be given in a doctor’s thesis (now in 
print) at the University of Upsala. 

Edvin Jonsson. 

Phvsical Laboratory, Upsala (Sweden), 

Se])t 15 


The Electric Arc in High Vacuum. 


In “ Instinct and the Unconscious ” the late 
WH. R.^ Rivers suggested that the mechanisms of 
psychological dissociation familiar in human psycho¬ 
pathology have played a large part in the adjustment 
of the behaviour of animals during metamorphosis 
and m other changes of environment. The subject 
clearly had a great fascmation for Rivers, and he 
reverted to it in a later paper (“ Psychological Dis¬ 
sociation as a Biological Process,” Sctentia, voL 35, 
p. 331 ,• 1924). The purpose of this letter is to direct 
attention to the significance of a discovery which 
goes far to confirm these speculations. 

In a recent paper on “ Loss of Memory accom¬ 
panying Metamorphosis in Amphiha” (PX.aS., pt. 1, 
p. 155; 1927), Major S. S. Flower records that sala¬ 
mander larv^ tamed to feed from the hand lost all 
their tameness at metamorphosis and had to be 
tramed agam de novo. In the mam this abrupt dis- 
oi larval behaviour is just what Rivers 
predicted, though it appears to be correlated with the 
internal rather than the environmental changes of 
metamorphosis, the salamanders being apparently 
still partially aquatic when the change occurred. 

It is much to be hoped that Major Flowers’ most 
mteresting observations will be extended and ampli¬ 
fied. One would like to know, for example, if pre- 
metamorphic training facihtates or prejudices the 
acquirement of the behaviour after metamorphosis. 
Some quantitatively observable conditioned reflex 
would be invaluable in the investigation. 

In conclusion, it may be emphasised that the 
abrupt change corresponds more to repression 
( = ‘ suppression ’ of Rivers) than to gradual growth 
out of a childish habit, and suggests that the former is, 
as Rivers suggested, a normal biological process not 
confined to human pathology. 

G. Evelyn Hutchinson. 

Dept, of Zoology, 

University of the Witwatersrand, 

Johannesburg, Oct. 12, 


With reference to the interesting letter by S. Ratner 
on the electric arc in high vacuum, pubhshed m 
Nature of Oct. 15, p. 548, this type of arc has been 
observed previously by me under conditions very 
similar to those used by the author (see Phil. Mag., 
vol 2, p. 796 ; 1926). I found that it could be 

excited m residual gases or in hydrogen at very low 
pressures, provided that an imtial electrical discharge 
was sent between one of the iron electrodes and a 
third electrode. 

The radiation emitted showed no trace of the iron 
lines, but gave a bright continuous spectrum together 
with lines and bands from the various gases present. 
There were really two types of arc—^the ordinary 
arc, where the current rose in some cases above 
10 amperes, and a brilliant glow during which a 
small current passed between the electrodes. Both 
i-hese types could be excited at such low pressures 
that there was no trace of luminosity due to the 
electrical discharge. 

Such an mtermittent arc would form a convenient 
type of relay if the initial electrical discharge reqmred 
were feeble, and if the arc would strike each time 
that this feeble discharge was sent through the tube. 
It was found, however, that these conditions were 
not fulfilled, the state of the electrode surface bemg 
an important factor. 

The phenomenon is very mteresting, and consider¬ 
ing that the electrodes are cold, there seems to be no 
satisfactory explanation. F. H. Newman. 

University College, Exeter. 


Geological Survey of Uganda. 

An unfortunate error has crept into the Annual 
Report of the Geological Survey of Uganda for the 
year 1926, whereby the reader is informed that 
Mr. A. D. Combe, of this Smwey, is of opinion that 
there is a continuous succession through the Transvaal 
System into the Waterberg System in the Cape 
Provmce of South Africa. May I be permitted to 
make use of the columns of Nature to correct this 
error ? Perhaps readers of this journal who have 
copies of the report will kmdly turn up page 32, 
delete Ime 34 and delete all of line 35 except the last 
word and the comma in front of it, and re-write thus: 

“ Mr. Combe suggests that m the Katanga Province 
there may be a continuous conformable succession 
through the equivalents of the Transvaal and Water- 
berg Systems without an unconformity, similar to 
the grand conformable succession, in parts of the 
Cape Province, through the Cape and Karroo 
Systems.” William C. Simmons. 


Green Lightning, 

During a thunderstorm last night, a fiash of 
lightning started from the top white, and about 
half-way down turned to a vivid green. Possibly I am 
very unobservant, but I do not remember ever to have 
seen green lightning before. BE. H. Stephenson. 
'y.M.C.A., 

Brantford, Ontario, Ocfc. 7. 
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The Germplasm and its Architecture.^ 
By Dr, F. A. E. Crrw. 


rilHE individuals of a generation die, but life is 
1- transtnitted to its successor through the 
exercise of the function of reproduction This 
handing on of the torch of life, in the more highly 
organised forms, consists in the union of the gametes, 
egg and sperm, to form the zygote, the new in¬ 
dividual and the next generation, specific to the 
highest degree and embodying all the possibilities 
of individual development and of racial perpetua¬ 
tion. Each of the sexually distinct parents con¬ 
tributes but a single cell, so minute as to be far 
beyond the limits of the unaided eye, yet these 
gametes are the only material link between the 
generations, and across this, the narrowest of 
bridges, everything organic that one generation 
can receive from its predecessor must pass. The 
zygote exhibits none of these details of structure 
and of function which, when the individual has 
assumed its definitive form, will enable the observer 
to describe and to classify it, yet in this fertilised 
egg there must surely be something that predeter¬ 
mines much of theindividuaFs future morphological, 
physiological, and psychological limitations. 

That offspring do in general resemble their 
parents is so familiar a fact that its significance is 
either overlooked or over-emphasised. It has been | 
accepted, without wonderment, that a multitude of 
characters is faithfully transmitted from generation 
to generation ; that like tends to beget like ; that 
it can be predicted confidently that every individual 
conceived will sooner or later exhibit those details of 
form and of function which characterise the species, 
the race, even the family to which it and its relatives 
belong. The doctrine of homogenesis still satisfies 
the biologist. It has equally long been recognised 
that no son is the ^ carbon copy ’ of his father, that 
each individual is the first and the last of its 
identical kind ; that indeed variation is universal. 
It may be assumed that out of accumulated 
anecdotes concerning the similarities and dissimi¬ 
larities in characterisation exhibited by related 
individuals, there soon arose the notion that in 
their distribution there were suggestions of an 
orderliness, a regularity, that many characters 
were indeed being inherited and that the mode of 
their inheritance was not a haphazard afiair but 
was surely subject to certain rules. Thus it would 
soon become inevitable that the human mind, in 
its inherent desire to trace and to describe order in 
Nature, should seek some mechanism which in its 
functioning could account for this observed orderli¬ 
ness. ^ A consideration of the observed facts of 
organic inheritance enabled man to form a general 
theory of inheritance, a speculative thought-model 
of what the architecture of the hereditary material 
might be. 

The question to be answered was, '‘How is it 
that like begets like ? ** In the latter half of the 
eighteenth century it was customary to appeal to 

^ Evening discourse delivered at the Leeds meeting of the British 
Association on Sept. 5. 
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vires founativae, hereditary principles, hereditary 
tendencies, by the aid of which the seed grew into 
the likeness of its parents. In an ago when 
materialism was not gross and when the microscope 
was most imperfect, it was inevitable that scientific 
men should resort to merely verbal explanations, 
which at best were gestures of respectful ignorance 
and of admiration. But improvements in tech¬ 
niques and additions to knowledge quickly eroded 
such purely metaphysical hypotheses. 

During the seventeenth, eighteenth, and the 
earlier part of the nineteenth centuries, the most 
favoured explanation of the facts of inheritance 
and of development was some form of the theory 
of preformation and evolution According to this, 
the egg, or the sperm, contained within it a perfect 
but miniature model of its parent, preformed 
though invisible, which required only to become 
unfolded, evolved, in order to reveal itself. This 
theory of ontogeny was extended to include 
phylogeny also, and it was taught that within this 
mimature was a second, and within this a third, 
and so on in increasing numbers until all the future 
generations were supplied ; within mother Eve it 
was estimated were some two hundred thousand 
million homunculi, one within the other, like the 
components of an infinite juggler’s box of which 
there is no end. Ovist and animalculist debated 
violently, yet both were agreed in this, nothing was 
generated, and what was thought to be generation 
was but merely the enlargement of that which had 
pre-existed in an invisible form. Haller it was 
who declaimed, "Es gibt kein Werden”—there is 
no becoming—and the theory held sway until it 
staggered under the blows of Wolff’s demonstration 
of the gradual development of the apparently 
simple into the manifestly complex. Wolff demon¬ 
strated that development was epigenetic, taking 
the form of a true senes of transformations, and was 
not merely the enlargement of what previously had 
been invisible. 

Just, however, as the preformatists could not 
easily account for the origin of their miniatures, so 
Wolff was unable to explain the demonstrated fact 
that the end-result of* epigenetic development was 
an individual similar in characterisation to jts'* 
parents, save by an appeal to the aid of a vis corporis 
essentialis by which the plastic organic material 
controlled its own destiny. Wolff was not unique 
in this ; it has ever required the severest intellectual 
ascetism to banish from the scientific mind this 
tendency to explain by an appeal to a metaphysical 
conception, and since his time this inherent force 
has been recreated by many who have been at 
pains to give it another name; purposive striving, 
emergent evolution, creative evolution, are ex¬ 
amples, for man ever creates his gods and im¬ 
prisons them in the machines that he invents. 

These theories in their sequence were signposts 
along the road we are travelling, for out of them 
emerged the firm conviction that the future in- 
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dividual must be materially implicit in the gamete, 
and that not only did this single cell contain the 
rudiment of the next generation but also those of 
all succeeding generations as well. Soon the con¬ 
ception arose that the germ-cells were distinct 
from the rest of the body; that they were to be 
looked upon as centres of contributions from the 
different parts of the body. The central problem 
of heredity came to be that which was concerned 
with the manner in w'hich the various heritable 
qualities of the individual got into the germ-cells 
produced by that individual Theories of pan¬ 
genesis, which had flourished from the time of 
Democritus, were revived and extended but soon 
gave ground as the conception of germinal con¬ 
tinuity, finding support m the newer facts of 
c>dology, gripped the mind It had been shovm 
that m certain instances it was possible to dis¬ 
tinguish between those cells of the segmenting 
zygote which were destined to become the repro¬ 
ductive organs and those which w^ere to become the 
body of the individual. The distinction between 
the ontogenetic and the phylogenetic became more 
and more emphasised as time went on, and soon it 
became evident that in the fact of material con¬ 
tinuity between the reproductive elements of 
generations must be found the solution of the 
problem as to how it is that like tends to beget 
like. 

To Weismann is mamly due this replacement of 
pangenetic theories by genetic. He taught that 
the germ-cells were to be regarded merely as parts 
of an unbroken line of germplasm, the bearer of 
the heritable qualities; that this germplasm, m 
certain circumstances, usually the union of two of 
its constituent germ-cells, frothed up and pro¬ 
duced a great excrescence, the somatoplasm, the 
body of the next generation, and continued its 
existence therein, that the germplasm was immortal, 
the body mortal; that the germplasm had existed 
from the very dawn of life, whereas the body was 
formed afresh in every generation , that when the 
zygote divided, some of the resulting cells were set 
apart at once and took no further part in the 
building of the body, but remained, later to become 
the germ-cells of the individual 

Weismann postulated that what is actually con¬ 
tinuous is the germxDlasm of definite chemical and 
specific molecular constitution, that a continuity 
of actual germ-cells is rare, but that a continuity of 
intact germplasm is the rule. According to such a 
genetic theory of inheritance, an individual is like 
its parents, not because it is produced by them but 
because both parent and offspring are produced 
from the same stock of germplasm. The somato¬ 
plasms of father and son are developments at 
different times from one and the same contmuous 
stream of germplasm. Organic inheritance, all 
that the individual possesses in virtue of the 
hereditary relationship, implies a rhythmical 
repetition of a definite, and on the whole, similarly 
repeated series of events leading to the production 
of an individual which liberates germ-cells capable 
of initiating the same process. 

The problem of organic inheritance thus became 

No 3028, VoL. 120] 


restated. It was now concerned with the manner 
in which the heritable quahties of an individual 
T^ere rexoresented m the germ-cells which in their 
union produced the individual; the need for 
critical experimental investigation of the problem 
of heredit}^ and variation was recognised and the 
stage w^as set for the re-entry of Mendel. When 
the records of his work of some forty years before 
were brought to light in 1900, it was recognised 
that m them was confirmation and extension of 
the essentials of Weismann’s h 3 rpothesis, but that 
no longer was it necessary to invoke a hypothetical 
mechanism for the distribution of the hereditary 
factors, for by this time independent cytological 
investigation was disclosing a satisfactory mechan¬ 
ism within the living cell. 

Mendel had taken for his problem the question 
as to the exact maimer in which the definite and 
true-breeding varieties within a species are related 
one to the other. He considered the individual 
not as a unit in inheritance, hut concentrated his 
attention upon the mode of inheritance of pairs 
of sharply contrasted characters. The method he 
adopted was that of hybridisation, and he kept 
accurate pedigree records show’ing the ancestry 
and the characterisation of each individual. He 
counted the number of individuals in each genera¬ 
tion and the numbers of dissimilar kinds, and was 
able to give an exact mathematical statement of 
his results. His was the first attempt to reduce 
the phenomena of inheritance to a measurable 
basis, for he employed the exact quantitative 
methods that scientific discipHne demands. The 
man, the method, and the material made discovery 
certain. He found that in the case of every one 
of the seven pairs of contrasted characters of the 
culinary pea with which he dealt, the mode of 
inheritance was the same. Out of his experi¬ 
mentation there emerged clearly the verifiable 
fact that when one or more pairs of alternative 
characters are involved in a breeding experiment, 
there is in the second hybrid generation an orderly 
reappearance of these characters in definite 
numerical proportions. 

Mendelism is a scientific theory relating to the 
distributive mechanism of organic inheritance 
which, like most other h 3 rpotheses of this kind, 
postulates the existence of a number of individual 
particles of substance-factors—^in the germplasm— 
each of which in its action influences the develop¬ 
ment of some particular character. It does not 
require that these particles shall he concerned solely 
with hereditary transmission. It demands that in 
respect of any particular character the individual 
must receive from its parents, one from each by 
way of the gamete, two factors, either similar or 
dissimilar according to whether or not in the respect 
of this character the parents were alike or different. 
It requires that when the individual in its turn 
elaborates its reproductive cells, into each ripe 
gamete there shall pass one or other, hut not both, 
of these factors The gamete can contain but a 
smgle set of factors ; the zygote a double set, and 
of these one set shall have been received from each 
parent. Thus the zygote may be hybrid in respect 
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of a character or characters since one or more pairs 
of factors in its constitution may consist of dis- 
vsimilar mates : the gamete, on the other hand, 
cannot be hybrid, since factorially it is constitu¬ 
tionally simplex. The theory postulates that the 
association of dissimilar factors in the zygote is not 
attended by any adulteration effect upon them. 

The Meiidelian method of character analysis, 
ardently pursued during the first decade of the 
twentieth century, made it perfectly clear that if 
there were actually such a thing as a material basis 
of organic inheritance, if the germplasm did exist 
in fact, then in the cell there must be some unit 
which is structurally continuous through all cell 
divisions from the first cleavage of the fertilised 
egg to the liberation of the ripe gametes by the 
resulting individual; that these units must be 
present in duplicate in the zygote ; that they must 
segregate into single components at some point 
before the functional gametes are finally formed, and 
that in the zygote these units must be present in 
pairs. 

As was to be expected, it was not long before 
results were obtained from breeding experimenta¬ 
tion which demanded extension and modification 
of the theory as originally promulgated by Mendel 
Mendel’s second law of the mdependent segregation 
and recombination of factors, for example, was 
found by Bateson and Punnett not to apply in¬ 
variably. In several instances this free assort¬ 
ment was found to be more or less absent, and 
characters in their transmission from generation to 
generation exhibited the tendency to remain 
together. In appropriate matings and in those 
cases in 'which such linkage was evidenced, linkage 


proved to be incomplete and the percentage of 
recombination classes was found to bo constant 
under controlled and stable conditions of experi¬ 
mentation and to bo ciiaractcristic of a particular 
mating With greater experience came the power 
to predict the percentage of such recombination 
classes m any experiment involving characters 
which exhibited this linkage relationship and such 
prophecy has been abundantly verified, and no 
exceptions so far have occurred to the rule Upon 
this general result the hypothesis of the linear ar¬ 
rangement of factors within the germplasm is based. 

As a result of this more recent experimentation, 
the factorial theory of organic inbontance has 
become modified and greater have become the 
demands which must be made upon the germ¬ 
plasm. It is now generally accepted that the 
hereditary characters are referable to paired 
elements in the germplasm which are held together 
in a definite number of Hnkage groups ; that the 
members of each pair of elements separate when 
the germ-cells mature, in accordance with Mendel’s 
first law, and in consequence each gamete comes 
to contain one set only; that the members of 
different linkage groups assort independently, m 
accordance with Mendel’s second law ; that an 
orderly interchange—crossing-over—takes place at 
times between the elements in corresponding 
linkage groups ; and that the frequency of crossing- 
over furnishes evidence of the linear order of the 
elements with respect one to another. The germ¬ 
plasm in its nature and architecture is now required 
to be such as can accommodate the facts of linkage, 
of crossing-over, and of the linear order of factors* 
{To he coiitmued.) 


Standards of Performance of Heat Engines, 


TITHE discovery of the interchangeability of heat 
J- and mechanical work has been followed by 
progressive efforts to attain the maximum ratio for 
the efficiency of conversion of the former into the 
latter. It is significant of the limitations which 
attach to such conversion, and the remoteness of a 
complete solution, that after a century of progress 
we are still striving to express this efficiency as the 
ratio of a ratio. This reflection is suggested on 
perusal of the report recently issued by the 
Committee of Heat Engine Trials under the 
auspices of the Institution of Civil Engineers, one 
of the objects of which is to determine a suitable 
standard of performance, which shall have a known 
efficiency ratio, and to express the actual perform¬ 
ance of an engine as a ratio thereof. 

The limitations are well recognised. There are 
first of all those of a thermodynamic nature, which 
prescribe that within given limits of temperature 
the defect from perfect conversion cannot be less 
than the ratio of the minimum to the maximum 
absolute temperature j in other words, the maxi¬ 
mum possible efficiency is given by (1 -T^IT^) ; 
this is known as the Carnot efficiency, belonging to 
a perfect heat engine working on such a cycle that 

No, E028, VoL. 120] 


heat reception takes place at, and only at, the 
maximum temperature Tj, and heat rejection solely 
at the minimum temperature 

It might be thought at first that the (|uest for 
an intermediate ideal could end here and that 
this simple expression for the maximum efficiency 
thermodynamically possible would answer the re¬ 
quirements. But there are further limitations of 
a practical nature on account of which the Carnot / 
efficiency ratio is still a long way 
what can be obtained in practice, and,it ^ erred 

to soothe our baffled ambition ewer 

standard more in keeping with wm' ^ i^ally 

be realised, cvpU io ... i 

The nearest approach to the saturated 
m the steam engme when usin'** the feed T,-,r 
Here, except for the heating of ^ater up 

to boiler temperature, the v ’^stant 
reception takes place at a cor ^ friction rad * w 
and, if we assume no losses b} btion takV^ 


condenser temperature. This 


etc., the whole of the heat is k^^^ 

y^rture from 
of 


the 

Bankine cycle. The only def^ ent^af 
Carnot cycle is in the repiacenr'cess of 
pressioii stage by the simpler pro^. * ^ ^vatmg 
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the condensed water to boiler pressure in the feed 
pump The consequent almost complete elimma- 
tion of negative work gives the Rankine cycle a 
great practical superiority, and the early success of 
the steam engine as a prime mover was largely due 
to its ability to wmrk on this cj^cle with saturated 
steam. 

The Rankine cycle was therefore considered a 
more suitable standard of comparison than the 
Carnot cycle, and came into general employment by 
makers and users of reciprocating engmes. It was 
adopted as the criterion of performance by the first 
Committee on Heat Engine Trials in 1898, and re¬ 
affirmed by the Committee of 1903“1905. The pro¬ 
cesses of the Rankine steam cycle are (1) reception 
of heat at constant pressure, (2) adiabatic expan¬ 
sion, (3) rejection of heat at a constant pressure and 
temperature, (4) restoration of the feed water to 
boiler pressure 

With the adoption of superheated steam, an 
extension of the cycle was necessary, to mclude the 
superheating process, but since, when employing 
superheat, evaporation takes place at a tempera¬ 
ture below the maximum of the cycle, the Rankme 
cycle becomes further removed from the Carnot 
cycle, in the sense that it does not follow the 
latter to the full realisation of the increase of 
efficiency made possible by the higher maximum 
temperature. 

In later practice it has become customary to 
speak of the Rankine cycle as though it w^ere 
synonymous with a modified cycle in which the 
volume of the feed w^ater is neglected, the work 
done ill the cycle being then equal to what is knowm 
as the ' available energy ' of the steam between its 
conditions at admission to, and exhaust from, the 
engine. As a standard of measurement of the 
efficiency of the engine itself there is much to be 
said for 'it, and the development of the turbine has 
famiHarised us with the conception of an engine 
steadily extracting from the steam its available 
energy. 

Finally, the properties of steam have now been 
so thoroughly explored and reduced to a thermo¬ 
dynamically consistent basis, that it is a com¬ 
paratively simple matter to calculate the available 
energy of the steam even under complicated 
conditions of supply such as are entailed by the 
modern practice of bleeding steam from turbines 
to heat the feed water, and of reheatmg the steam 
at intermediate stages of its expansion. The 
Committee, which has just issued its report, has 
accordingly recommended referring the performance 
of the engine to the available energy in the steam 
according to the conditions of its utilisation, 
which energy can be calculated by well-knowux 
methods. 

While this serves excellently for the appraise¬ 
ment of the engine performance, it must not be 
overlooked that attention has been diverted from 
the heat engine proper and confined to that part 
of it only which carries out the process of expan¬ 
sion. The heat input as evaluated in the report 
is also different from the heat input of the 
Rankine cycle, in that it includes the small 
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amount of ^ total heat ’ put into the feed water 
by the feed pump. The efficiency thus calcu¬ 
lated for the standard of performance is no 
longer that of the Rankine cycle heat engine.^ 
For moderate pressures the differences are small, 
but they become appreciable when high steam 
pressures are employed. 

A similar approximation is not possible for the 
internal combustion engine, since m this case 
the negative wwk is considerable It results that 
the difficulty of finding a satisfactory standard 
is mcreased. The Committee has re-affirmed the 
conclusions of the Committee of 1903, wffiich 
recommended the adoption of the air-engine 
standard, namely, an engine w^orkmg with a perfect 
gas of the same density as air and operated between 
the same maximum and minimum volumes as the 
actual engine. This recommendation of the earher 
Committee was qualified by the admission that 
amendment might be required later on the 
acquisition of more accurate data regarding the 
variation of specific heat with temperature.^ 
Sir Dugald Clerk has pointed out that the practical 
thermal efficiencies are of the order of 70 per cent, 
of the air standard efficiency for most economical 
mixtures, and a note in the new report discusses 
the effect of variable specific heat upon the 
efficiency of the air cycle, giving curves for various 
t\’pes of engine. The correction factors so 
introduced are considerable and vary with the 
heat input, that is to say, with the mixture strength 
of the actual engme and also with the type of 
engine. 

The Report recently issued is, how^over, a 
veritable mine of information. In addition to the 
discussion of the thermodpiamics of the subject 
in the introductory notes, forms of record are 
given making available to users of heat engines 
and to research w’orkers authoritative methods of 
recording and reduemg the results of efficiency 
and capacity trials. The Report takes within 
its scope boilers and steam engmes for land 
and marine purposes, gas producers, gas engines, 
heavy oil engines, and petrol or paraffin engines. 
Schedules are presented for each section in¬ 
dicating in comprehensive detail the various 
measurements to be made, each leading up to a 
heat balance account for the plant under test. 
The value of these schedules is enhanced by 
copious notes for the guidance of the engineer 
employing them. 

A valuable addition to the Report is a series of 
appendices, dealing with instruments and methods 
for the most important of the measurements that 
are required In virtue of ail this additional 
matter, this Report on the tabulation of engine 
trials has been elevated to the rank of a text-book 
of the subject, and a useful wnrk of reference. 


1 If B." be the total beat at beginning and end of adiabatic 
expansion, K the total beat of water at condenser temperature and 

pressure, standard efficiency ratio as adopted ~ > efficiency of 


Eankine cycle 


W-W'-x 


pump See Callendar, Pioperties of Steam. 


w being worb (in beat units) of tbe feed 
P 219 


Minutes of Proceedings of Instiiutxon of Ciml Engineers, vol 102, 


p 307 
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Rothamsted Experiments.^ 


4 PERJODTC siimraary on tlu^ work at the 
I jl- Rothamsted Ex|)(n*imental Station is an 
essential if teachers and otluM's a,r(^ to kce|) in touch 
with its activities. Its place is bedvveen the fleeting 
impressions of a snmmer-day visit, and the detailed 
monographs and specialised publications. This is 
recognised in the preparation of the report, and one 
can obtain in brief the more outstanding results, in 
this case for the years 1925 and 1926. If the critic 
sometimes feels that ‘ research in agriculture ’ is 
merely a phrase, he will find that it is a reality at 
Rothamsted. 

The many-sided activities of the station of to-day 
are at once apparent from the staff-list, and one 
recalls the few workers and the meagre equipment 
of the Rothamsted of Lawes, Gilbert, and Waring- 
ton. Yet even then the reputation was being made 
that now attracts temporary w^orkers from all parts 
of the world. The large proportion of biological 
workers is noteworthy as evidence of the recognition 
of a living plant and a soil where organisms play an 
important part. There has also been an increase in 
the departments concerned with statistics and con¬ 
ducting of field experiments. The activity of the 
director and the staff is evident from the number 
of papers published, and the student struggling to 
keep pace with the present large output of agri¬ 
cultural literature will be grateful for the terse 
summaries of the more strictly scientific papers, 
extending to thirty pages of this report. Another 
direction in which the station has done valuable 
w'ork is in organising conferences, which have been 
of the nature of symposia on particular aspects of 
agricultural science, or meetings of farmers with 
the staff and other scientific workers for the 
discussion of recent developments and their sig¬ 
nificance in agricultural practice. Then there are 
the extra-mural activities, such as organising 
displays for the Royal Agricultural Show and other 
exhibitions, and the work of the guide lecturer, 
who demonstrates the station’s work to visitors 
and, during the winter months, delivers lectures to 
farmers’ and other institutions on agricultural topics 

The key-note of the earlier Rothamsted work 
may he described as propaganda on the use of 
fertilisers, but as these are now incorporated as part 
of ordinary farm practice, modern problems are 
concerned with details that are factors of prime 
importance in crop production The sixty-year 
experiments are still continued, but are amplified 
by being repeated m other parts of the country, and 
through more exact observations on the crop-plants. 
Thus it is no longer the work of a research station to 
persuade farmers to use artificial manures, but it is 
still a problem how to get the best value out of the 
manures. There seems to be good evidence that at 
Rothamsted and elsewhere 1 cwt. of sulphate of 
ammonia may be expected to give an increase of 20 
cwt. in the case of potatoes, and 4 cwt. or 8 bushels 
for barley. The results for phosphates and potash are 

y Lawes Agricultural Trust* Kotbamsted Expenmeutal Station, 
Hart^Mleu. Report 1925--26, witb tbe Supplement to the “ Guide to 
the Lxperimeutal riots ” containing tbe Yields per Acre, etc, Pp. 156 
(Uairpenden: Rotbamsted Experimental station, 1927 ) 2 & M, 
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not so regular, although the fertility of the soil will 
almost certainly decrease if these arc not maintained. 

The interaction oC one manure with another is 
also being investigated In recent years increased 
attention has been given to minerals not actually 
plant nutrients, but influencing growth ; boron, 
silicon, and manganese have been subjects of recent 
papers Experiments on chlorides show that 
muriate of ammonia raises the yield of barley, not 
by increasing the numbers of cars but by improving 
the yield of grains per ear , in other words, chlorides 
appear to increase the movement of food materials 
towards the grain. The nitrogen content of barley, 
so imjiortant in malting, has also been under 
experiment, and results are given. 

Since 1921 sheep-grazing has been included m the 
programme, thus supplementing the original manur¬ 
ing of grassland plots where the results were limited 
in application because they were investigated for 
hay yield only Grazing complicates the problem, 
and the period of these experiments has been too 
short to allow of conclusive results There is 
evidence that the amount of soluble phosphates m 
slag IS only a rough measure of its utility. Results 
bear out the recognised fact that good land does not 
show so much response as poor land, or as the report 
puts it: Grassland is not readily improved by 
t slag if an acre of it yields some 200 lbs. live weight 
increase in sheep ; the striking results are obtained 
on land giving only 50 or less lbs. increase j)er acre ” 
Methods of field experimentation are being 
intensively studied, as shown by the number of 
publications dealing with these or including them 
in arriving at results. A now departure is the 
staff and field laboratory for making measurements 
on the growing plant, since it has been found that m 
this way more useful information is obtained than 
by usmg weighings at the end of the experiment 
alone. The figures obtained are now handled by 
the statistical staff to estimate erroi% etc. Reasons 
are given for the adoption of ' standard error ’ 
(p. 122), and the merits of ‘ the Latin square ’ and 
'randomised blocks’ are discussed (p. 28). The 
soil physics department indicates its attempts to 
amplify the empirical rules of cultivation into a 
science. The studies on soil resistance as measured 
by the dynamometer, are illustrated by a diagram 
of Stackyard field showing the easing in plough-pull 
after ‘chalking’. Other problems bear on soil 
texture as distinct from chemical properties 

Soil microbiology, another recent development, 
is briefly explained, including some applications in 
practice, namely, inoculation of legummoiis crops, 
partial sterilisation of soils, and fermentation of 
cellulosic materials to produce artificial farm-yard 
manure Other departments are concerned with 
losses of crops, including studies on what is involved 
in the resistance of so-called immune varieties 
Altogether the report is not merely informative, 
but is also strongly suggestive of possible lines for 
demonstration and research , hence it should be m 
the hands of all interested in the principles and 
practice of agriculture. 



November 12, 1927J 


NATURE 


701 


News and Views. 


The following awarcl.s have been made by the 
president and council of tbe Royal Society, and the 
King has approved the awards of the Royal Medals: 
The Coploy Medal to Sir Chailos Sherrington for his dis¬ 
tinguished work on neurology ; a Royal Medal to Sir 
Thomas Lewis for his researches on the vascular 
system, following upon his earlier work on the 
mammalian heart-beat; a Royal Medal to Prof, 

J. C. McLennan for his researches m spectroscopy 
and atomic physics ; the Davy Medal to Prof A. A. 
Noyes for his woik in physical chemistry, esxiecially 
on the subject of electrolytic solutions , the Buchanan 
Medal to Dr. Major Greenwood for his statistical re¬ 
searches and other woik m relation to public health ; 
the Hughes Medal to Mr W D Coolidge for his work 
on the X-rays and the development of highly efficient 
apparatus for their iiroduction. 

At the meeting of the Royal Society on Nov, 3, Mr, 
Stanley Baldwin was elected a fellow of the Society 
under Statute XII., which provides for tlie election 
of jiersons who “ have rendered conspicuous service to 
the cause of science, or are such that their election 
would be of signal benefit to the Society.” The 
following IS a list of those recommended by the 
president and council of the Society for election to 
the council at the anniversary meeting on Nov. 30 :— 
President, Sir Ernest Rutherford ; Treasurer^ Sir David 
Pram ; Secretaries, Mr. J. H. Jeans and Dr. H. H. 
Dale , Foreign Secretari/, Sir Ricliard Glazebrook; 
Othei ]\f embers of Conned, Dr. E. D. Adrian, Sir Hugh 
Anderson, Dr. F W. Aston, Dr. F. A. Bather, Sir 
Archibald Garrod, Sir Thomas Heath, Prof. A. Lap- 
worth, Prof J. G. G. Lodingliam, Prof. F. A. Linde- 
mann, Mr. J E. Liitlcwood, Mr. 0. Tate Regan, Prof. 
A. 0, Seward, Pi of. G. Elliot Smith, Dr. T. E. Stanton, 
Sir (hlbort Walker, Sir Jarnos Walker. 

The (Gallic race can boast of a long list of front rank 
and even alliteratiivo mathematicians—Laplace, La¬ 
grange,. Legendre, Picard, Poincare, Pamleve, to 
mention only a few-—but M. Paul Pamleve provides 
that I’aro combination of mathematical and political 
eminence that is almost without parallel. While the 
subject with which he will deal on Nov. 15 m his ad- 
di*ess at the Royal Institution on Les conceptions 
mod ernes do la matiore et de la science classicjue ” will 
bo primarily physical and philosophical, his mathe¬ 
matical energies have been devoted mainly to the 
purer aspects of that subject, although not exclusively 
so. Thus m his paper m the Bulletin Astronondque 
(1898) he made important contributions to the prob¬ 
lem of three bodies, but the focus of his work has 
piimarily been differential ecpiations and the theory 
of functions One of his earliest papers on the 
singularities of functions, “ Sur les lignes smguheres 
des fonciions analytiques” {Oo?nptes rendus, 1887), 
enunciates a number of important theorems relating 
to the continuity of the boundary values assignable 
to Dinchelet’s problem. He extended the conception 
of the Schwarzian derivative to differential equations 
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of the third order, deriving the invariants and indicat¬ 
ing the proeeduie to be adopted towards solution. In 
his crowned memoir, “Sui les equations differentielles 
du premier ordre ” (1891), he propomided the theorem 
named after him that the points of indeterminateness, 
and in particular the essential singularities of the m- 
tegral of an equation, are fixed points determined by 
the ec[uation itself. 

Paiisjeeve’s Stockliolm Lectures (1897), largely 
based on the theory of rational transformation of curves 
and surfaces, contain some of his best work They 
treat of the analj-dieal theory of differential equations 
and examine the descriptive i^roperties of the in¬ 
tegrals Many of his later memoirs m the Comptes 
rendus deal duectly with various problems m Function 
Theory—^functions wath unlimited essential singular¬ 
ities and expansions in senes. As an extension of the 
theory of continuation he showed how to construct a 
single expression m the form of an infinite senes of 
polynomials wkich would be a valid representation 
of a function over an extended domain. It is perhaps 
no exaggeration to say that much of the classical 
treatment of differential equations might never have 
been written were it not for Paiiileve’s investigations on 
that subject and on the theory of functions. In addi¬ 
tion to his lecture at theRo; 5 ’al Institution on Nov, 15, 

M. Pamleve wiW speak at Cambridge on Nov. 16 on 
“Resistance d’un liquide an mouvement singulier 
d’un solide,” and on Nov. 17 at the French Institute 
m London on “Absolu et Relativite.” While at 
Cambridge, M. Pamleve will receive the honorary 
degree of doctor of science, 

De. a. W. Hiel, Director of the Royal Botanic 
Gardens, Kew, sailed for Australia from Toulon on 
Nov. 4 on the mvitation of the Commonwealth Council 
for Scientific and Industrial Research, IMeibourne. 
Dr Hill expects to reach Fremantle on Nov. 29, and 
will visit the various botamcal, agricultural, and 
forestry institutions m Western Australia, and will 
then proceed to Adelaide, Melbourne, Sydney, and 
Brisbane, to study the various botanical institutions 
in the different States, under the auspices of the 
Commonwealth Council. He also hopes to attend 
the meeting of the Australian Association for the 
Advancement of Science at Hobart in January next. 
Dr. Hill will then proceed to New Zealand on the 
invitation of the Dominion Government, where he 
hopes to spend some three weeks. He is going on to 
Java, where he will visit the Botanic Gardens at 
Buitenzorg on the invitation of the Director, and 
visits will also be paid to the Botanic Gardens, 
Singapore, Department of Agriculture, Kuala Lumpur, 
and the Royal Botanic Gardens, Peradeniya, Ceylon. 
Dr. Hill expects to return to Kew about April 20 
next year. This visit is being undertaken as an 
outcome of the recent grant to Kew from the Empire 
Marketmg Board, which was made to enable the 
Director or some senior member of the staff to visit 
different parts of the Empire to study botanical 
questions and matters relating to economic botany. 
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SrE Charles Maetin, director of the Lister 
Instiiuto, upon whom the honour of knightliood was 
recently couferied, has been presented with his 
portrait by tho staff of the Institute as a token of 
personal esteem and appreciation of his groat seiwices 
during the twenty-four years of his directorship. 
Subscriptions to the portrait were confined to present 
staff and reseaich workers and to past members of 
staff during Sir Charles’s directoiate. The painting 
of the portrait was entrusted to Mr. Neville Lewis, 
and the finished work has given much satisfaction 
The presentation of the portrait took place in the 
library of the Institute on Oct 28, when Prof. Harden 
presided over a large company of past and present 
members of staff and research workers. Prof. 
Harden referred in eloquent terms to the scientific 
and administrative ability of tho director, his ver¬ 
satility and helpfulness, and above all to his great 
personal charm and tact which have conduced so 
greatly to that domestic harmony which has ever 
been the pride of the Lister Institute. 

Members of the British Association have from time 
to time discussed the desirability of the Association’s 
applying for a Ko-yal Charter. It has been felt that 
the Association would be strengthened in its work 
for the advancement of science by the possession of 
a charter, but the cost involved has hitherto acted as 
a deterrent Mr A, A. Campbell Swinton has now 
generously offered to bear this cost, and the Council 
has resolved to recommend tho General Committee 
to accept his offer and to authorise the iiresident and 
general oificors of the Association to apply for a 
charter on its behalf. Tho possession of a chaiter 
would, moreover, oualile tho Assocaation readily to 
avail itseh of a proposal made by Mr, fieorgo Bueks- 
ton Browne, wbo, it will bo I’emembered, offorod to 
]uu chase Daiwin’s liouse at Dowmo for tho nation, m 
response to the ap])oal made by J8ir Arthur Keith m 
his presidential address at the Leeds mooting of tlio 
Association. Mr. Buckston Browne has now expressed 
his desire that the trusteeship of the estate should 
be vested in the Association, and the Council will 
recommend the General Committee to accept this 
further generous offer 

The preliminary notice of the proposed expedition 
to the Great Barrier Reef of Australia appeared m 
Nature on Mar. 26 last. Circumstances have pre¬ 
vented the departure of the expedition this year, but 
the preparations have steadily progressed. At the 
meeting of the British Association at Leeds, a com¬ 
mittee of Sections C, D, E, and K was appointed to 
organise the expedition for 1928. , The second meeting 
of this committee was held at Australia House on 
Oct. 4, presided over by the chairman, the Right Hon. 
Sir Matthew Nathan, ex-Govemor of Queensland, to 
whom the inception of the scheme is due. The aims 
of the expedition, which, it is hoped, will start in 
April next, are directly scientific, but it is anticipated 
that their realisation will throw light upon important 
economic problems. The leader wiU be Dr, C. M. 
Yonge, who will be accompanied by a staff including 
zoologists, botanists, a chemist, a surveyor, and, it is 
hopkl, a geolp^t. 
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The English committee wull work in collaboration 
With the Great Barrier Reef Committee of Australia, 
the presiding genius of which is H. C. Richards, 
professor of geology in the University of Queensland, 
in cariying out tho objects of the Expedition, which 
are “To examine a sector of tho Groat Barrier Reef 
from shore to ocean off Cairns, chart it accurately, 
surveying the associations of plants and animals on 
its surface, both qualitatively and quantitatively, 
study the food and power of lime formation in the 
same, and all such other matters as concern the forma¬ 
tion and growth of that part of the reef.” The 
secretaries are Prof. J Stanley Gardiner and Mr. F. A. 
Potts, of the University of Cambridge. A sum of 
£8000 IS reciuired, of which, with the aid of grants 
from the Australian Committee, tho Royal Society, 
tho British Association, and private subscriptions 
from members of Section D, a sum of £2250 has already 
been secured. It is hoped that, in view of the im¬ 
portance of this survey both scientifically and eco¬ 
nomically, further generous contributions will be 
made by scientific and commex'cial bodies, and par¬ 
ticularly by private individuals. The treasurer, the 
Hon. John Huxham, Agent-General for Queensland, 
or the Secretaries will be glad to hear from persons 
who may be willing to make ‘ grants in aid.’ 

The Institution of Civil Engineers was founded by 
half a dozen young engineers in 1818, but it was not 
incorporated by Royal Charter until 1828, Telford 
then being president. In view of the approaching 
centenary of its incorporation, Mr. E, F. C, Trench 
devoted a part of his presidential address, delivered 
on Nov. 1, to a liistoncal review of inland transports 
problems Telford was famous for his roads, bridges, 
and canals, and m tho revolutionary chang(ss m iJu" 
moans of transport offectod in tho last huinired vu^ars, 
mornbers of the Jnstitul.ion liavo taken a. h'-ading part 
Tho earliest roads of England, said Mr. Tn^neh, vwtu 
duo to tho Romans and wore iruunt^ained by tlie Htate. 
Central control, however, vanished m the fifth century, 
not to return until more than a thousand years later. 
For centuries upkeep and repairs wore unsatisfactory 
The first Turnpike Act of 1663 led to an improvement, 
and by the dawn of the railway era, some fifteen hun¬ 
dred stage coaches plied from London. The develo])- 
ment of canals took place in the eighteenth century, 
and these for the first time provided easy and clioap 
transport for foods and minerals, resulting in a groat 
incentive to industry, but the very success of the 
canals paved tho way for a more flexible and c|iuckor 
system. 

Many railroads were sanctioned early in the nine¬ 
teenth century, but the steam railway era sot in with 
the Stockton and Darlington Railway of 1825 and the 
Liverpool and Manchester line of 1830 In the 
’forties, hundreds of separate lines were projected, but 
Parliament was opposed to amalgamation. It is true 
a select committee of 1844, presided over by Mr. Glad¬ 
stone, declared that “ each new line should be viewed 
as a member of a great system of communication,” 
yet Parliament m 1853 passed a resolution “ that no 
railway Bill containing any powers of amalgamation. 
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purchase, lease, woikiiig arrangement, or other com¬ 
bination of interest lietwoen different companies 
should be read a second time unless all such powers 
wore sti’iick out.” The Railway Act of 1921 marked 
a com])lcto change in the attitude of the Legislature 
Referring to the present -{losition of the railways, Mi 
Trench showed what the companies have done to im¬ 
prove the services and yet effect economies. With 
the coming of the road motor vehicle, the virtual 
monopoly of the railways has come to an end. Rail¬ 
ways, however, have spent £1,200,000,000 on land and 
tracks and expend £13,000,000 per annum in main¬ 
taining the tracks, while load vehicles found their 
track ready free of charge. Equity requires that the 
cost of the roads should fall on the road-users. In 
concluding his address, Mr. Trench said “ that great 
and rapid as has been the advance achieved by the 
labours of the engineer . . , the true progress of 
civilisation depends e(|ually upon corresponding de- | 
vclopments m the less material fields of human 
thought and endeavour ” 

The International Commission on the finds of 
alleged high antuputy at Clozel which was appointed 
by the Institut crAnthro})ologie at the recent congress 
at Amsterdam is now at Vichy for the purpose of 
pursuing its investigations on the spot. Its arrival 
was preceded by that of Dr. Peyrony, who, as already 
announced, is m charge of the site under the Mmistiy 
of Education, The members of the Commission are 
M, Mammal (Belgium), M. Pittard (Switzerland), 
8, Bosch-Guimpora (Spain), M Absalon (Czecho¬ 
slovakia), Miss Garrod (Great Britain), and MM 
Ferror, Peyrony, and Favrot (France). As all the 
members of the Commission are of proved competence 
in handling archicological evidence, their findings 
shoidd inspire confidence both as to impartiality and 
acxmracy. It is to be hoped that they will bring to an 
end a controversy which has at times been con¬ 
spicuously flee from the atmosphere of calm detach¬ 
ment winch is supposed to be approjiriate to the 
discussion of scientific problems. 

Although the season’s excavations have only just 
begun, the reports which have appeared in the Trnies 
during October of the work already carried out at 
Bei&an by the Palestine Expedition of the IJniversity 
Museum of Philadelphia gives further promise of 
fulfilment of the great expectations from this site 
As exploration is extended in the lower levels of the 
eight sti ata identified, which cover a period of thirty- 
three centuries and date from the time of Amenophis 
III. to that of the Crusaders, the results become in¬ 
creasingly important to both the historian and the 
archaeologist. Already this season two Canaamte 
temples, dated at 1500 b.c., have been discovered. 
They are the earliest yet known and throw an entirely 
new light upon early Canaamte religion. In one of 
the temples weie two altars: one for cult objects, the 
other for sacrifice. An outer sacrificial altar exempli¬ 
fies details of the methods employed in carrying out 
the ritual It has a channel to carry off the blood, a 
socket and peg for tethering the victim, and also a 
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socket for the pole on which the carcase was dressed. 
Near by were a sacrificial dagger, the shoulder blade of 
a bull, and a bronze pendant for suspension on the neck 
ot the victim On the level identified with the time 
ol Rameses II. was found a door jamb, showing the 
figure of the builder of the temple of Dagon mentioned 
in Chronicles 

An earthquake was recorded at Kew Observatory 
on Nov. 4, commencing at 14 hours 3 minutes 14 
seconds GMT. The distance of the epicentre is 
estimated to be 5540 miles. The New York corre¬ 
spondent of the Times states that earthquake shocks 
were felt along the coast of California on the morning 
of Nov 4, and that five miles of track belongmg to 
the Southern Pacific Railway in Santa Barbara County 
were thrown out of alinement but no one was injured. 

In his presidential address to the North-East Coast 
Institution of Engineers and Shipbuilders, delivered 
on Oct. 28, 1927, Mr. Maurice S. Gibb inquires mto the 
probability of the British engineering industry being 
able to restore its prestige by lowering its costs of 
production sufiiciently to enable it to retail its wares 
at attractive prices. He comes to the important con¬ 
clusion that the industry is not so much m need of 
scientific investigation as of the abihty to apply the 
scientific knowledge obtained. Valuable work is 
being done by the various research associations, but 
the real difficulty begins when the results obtamed 
come to be applied to the everyday work of pro¬ 
duction in the office and shop. Referring to the 
factors which assist the industry in benefiting from 
the results of research, the teachers in techmeal 
colleges are commended, and the foundry metallurgist 
and works laboratory staff are valuable connecting 
links between science and production. 

As examples of advances directly attributable to the 
proiper application of scientific knowledge, Mr. Gibb 
referred to several improvements in materials and 
methods The production of special steels has made 
possible the modern aircraft and the higher cutting 
speeds of machine tools, and now the stamless variety 
opens up a new field of utility for iron and steel. 
Boiler plates, bronzes, and east iron have also been 
j considerably improved m quahty. In regard to 
methods, the measurement of machine parts is now 
done much more scientifically and accurately; in 
mass production, the timing of the production of com¬ 
ponent parts is more exact; temperatures are 
accui’ately measmed and recorded, the thermo-couple, 
by which temperatures at various places can be read 
at one centre, being now a practical instrument in 
constant use in engine and boiler rooms, in foundries 
and in other furnaces. 

Another important aspect of the case is the economic 
effect of oil replacing coal as the principal fuel for 
power production. Coal is Great Britain’s greatest 
material asset and contributes largely to increase our 
exports, so that it is in the national interest to develop 
the use of coal rather than oil. The engine builders 
and purchasers naturally take a narrow commercial 
view, and the latter demand and the former produce 
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t/lio engine l.hat will give the best (hiaticial fotnm. 
However, taking a broader view, tlio cost of oiir 
ongmooring products will bo incroasocl as the coal 
industry diminishes, and it is thoroforo a matter of 
importance to the whole engineering industry. It 
IS not suggested that the development of the internal 
combustion engine should cease, but rather that the 
problem should be approached from the opposite 
direction by further developing the steam engine. 
Wliatever it may have already done, the coal in¬ 
dustry itself is invited to assist m the work of investi¬ 
gating the possibilities of the coal-usmg engine, and 
this work, being of vital national importance, should 
receive attention before it is too late. 

In his inaugural address to the Institute of Trans¬ 
port, delivered on Oct. 10, Mr. Roger T. Smith 
discussed the results already obtained on the Swiss 
Federal Railways (the C.F.F., Chemms de Fer 
Federaux). One of the reasons of the success of the 
electrification scheme of the C.F.F. is that an electric 
locomotive can provide about four times the increase 
in pull for the same drop in speed which the steam 
locomotive can give. This summer the average 
trailing load hauled on the C.F.F. by an electric 
locomotive was 100 tons greater than the average load 
hauled by a steam locomotive. At the same time, 
the average speed was increased by about 20 per cent. 
Unlike the steam locomotive, the electric locomotive 
can go up steep gradients with very little loss of 
speed. The saving of time over steam working m 
ordinary stopping passonger tmins rs considerably 
greater than for express ti'ains owing to the high 
accelerating power of the oloetric locomotive. Owing 
to the special conditions m Switzerland, for example, 
the stoop gradient-s and tiio many lengthy tnimols, 
electric traction has many advantages. Many inter¬ 
national trains also run over the Wwiss linos. It is 
difficult, therefore, to deduce from those results what 
the corresi")ending results in Britain would bo. Mr. 
Roger Smith, however, has made careful estimates 
for main-line electrification schemes in Clreat Britain 
over long routes. He finds that the savings m working 
expenditui’©, as compared with steam, will pay on the 
cost of electrification from 5 per cent on fairly busy 
lines to as much as 12 per cent, in lines fully worked 
with dense mineral and goods traffic throughout the 
twenty-four hours. 

Electetcity was first introduced into mines as an 
obvious solution of the problem of driving in a con¬ 
fined space machinery for coal cutting, for haulage, 
and for working pumps. Safety of life is the dominant 
factor, and eveiy modern development of underground 
gear is in this direction. In an article m the Electrical 
Times of Nov. 3, Prof. W. M. Thornton lays stress on 
the unproved lighting of the miderground roads and 
on the elimination of the horse as a means of traction. 
The oil lamp is useful as a gas detector in mines, but 
it will inevitably give place to portable electric light- 
mg sets. Research has shown how much the comfort 
of the worker depends on the absence of a feeling of 
apprehension. There is reason for believing that this 
nervous feeling combined with bad lighting produces 
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that singular oyc disease called nysiagmus, the in¬ 
cidence of which seems almost to he sporadic. The 
great electrical haulages iouud m many pits are Hie 
most active of all the moans by which elecl^riealy saves 
the minor. The wholo^saFety ol undorgi ound workers, 
as in that of ])odostrians in a busy town, depends on 
the jirobability of a sot of dangerous Factors occurring 
simultaneously. Tt is to reduce this probability thai- 
the Safety in Mines Research Board investigations are 
directed The spark occurring when an electric light¬ 
ing circuit IS broken may cause an explosion Prof. 
Thornton has shown that it is possible to go on liroak- 
ing a 500-frequency 200-volt lighting circuit carrying 
20 amperes in an inflammable mixture of coal gas 
and air for hours without anything happening. With 
200 volts di 2 ;ect current, ignition followed at once 
when the current was 1 ampere. This suggests the 
possibility of using higher fiequencies for lighting in 
mines. It has to b© remembered, however, that by 
far the greatest number of accidents in mines is 
caused by falls of the roof and side. The only remedy 
IS to erect with greater care and use impiovod me¬ 
chanical means of suppoi’t 

At the ordinary scientific meeting of the Chemical 
Society on Thursday, Nov. 8, Sir Joseph J, Thomson 
was elected an honorary follow of the Society. 

We much i*©gret to announce the deaths of Dr. 
D. G. Hogarth, C.M G , Keeper of the Ashmoleaii 
Museum, Oxford, and president of the Royal Geo¬ 
graphical Society, on Nov. G, aged sixty-fiv© years; 
and of Sir William Galloway, the distinguished muling 
onginoor, on Nov. 2, aged oighty-sovon years. 

Titio annual general mooting of ihe Mineralogioa] 
Societ^y was held on Nov I, and tihe following olbcu'rs 
W'ore deeded —PiesulvuL Ur. G. T Pnor , Ibrr,- 
PrcsfdcNts, vSir John Kletti, Sir Tliouhis Holhmd ; 
Treasurer, Mi*. F. N. Ash{*rofti; (lenerat Heeret(a\(j, Mr. 
W. Chmpboll Smith (Natural History Museum, S. 
Kensington, S.W 7); Foreign Secrefari/, Ur. J. W. 
Evans ; Editor, Di. L. J. Sponcor. 

The British Mosquito Control Institute, Hayling 
Island, Hants, announces that arrangements have 
been made for short two- or three-day courses of 
instruction in mosquito control work to be given 
during the first week of each month. The first coarse 
will commence on Tuesday, Dec. 6, and will include 
(1) lectmes dealing with the life-history, habits, and 
structure of mosquitoes, and various methods of 
control; (2) practical field work in the application 
of remedies ; and (3) identification of mosquitoes in 
the laboratory. The instruction provided is in¬ 
tended primarily for those who wish to obtain an 
elementary knowledge of the subject in the shortest 
possible time. The two-day course is sufficient for 
this purpose, but those who wish to pursue their 
studies further will have an opportunity to do so on 
the third day. The Institute is also available for 
the use of research students, and is fully and admir¬ 
ably equipped for all these purposes. The courses 
I will be of interest not only to persons going abroad, 
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but also—and perhaps especially—to medical officers 
of health and oi.hers in Great Britain seeking in¬ 
formation icgarding tlie control of local mosquito 
pests Full information can be obtained from the 
Direci.or ot the rnstitute. 

A spnm \L ninnbor of the ZeitscJinft fur phi/siLalische 
Ghcnue has lieen dedicated to Prof. Ernst Cohen, of 
the [Jnivei’sity of Utrecht, to commemorate the 
twenty-fiftli year of Ins professorship. 

Rt'IADebs interested in South Africa should obtain 
catalogue No. 501 of Messrs. F. Edwards, Ltd., 83 
High Street, Marylebone, W 1, which gives the titles, 
and, ui many eases, other particulars of some 700 
books, etc., relating to that part of the globe. A later 
catalogue, No 502, deals with nearly 900 works relating 
to the Near East and Egypt. 

Prof. A. N Whitehead has a now book entitled 
“ Symbolism : its Meaning and Effect,” appearing 
through the (-ambndge University Press. The same 
house will publish almost immediately "‘Psychology 
and tho Soldier,” by F C. Bartlett. The work aims 
at showing liow a knowledge of psychology and social 
psychology can bo brougiit to liear upon the selection 
and training of recruits, the maintenance of dis¬ 
cipline, and the development of morale. It also gives 
a brief account of some of the mental disorders of 
warfare and of their treatment. 


AppLiOATiOi^rs are invited for the following appoint¬ 
ments, on or befoie the dates mentioned •— A special 
librarian at the Institute of Metals—G. Shaw Scott, 
Secretary, 13-14- Members Mansions, Victoria Street, 
S.W. 1 (Nov. 15). A temporary diaiightMiian under 
the Diiectorate of Technical Development, xlir Ministry 
—The Seeretai y, Air Ministry, Adastral House, Kings- 
way, W.C 2 (Nov. 18). A head of the department of 
mechanical and civil engineering at Loughborough 
College — The Principal, Loughborough College, 
Leicestershire (Nov. 21) A junior research officer in 
the Institute of Animal Pathology, Royal Veterinary 
College—The Director, Institute of Animal Pathology, 
Royal Veterinary College, Camden Town, NW.l 
(Nov. 29) All assistant in the pathology department 
of the Uni\"eisity of Aberdeen—The Secretary, The 
University, Aberdeen (Nov. 30). Two research 
assistants in the School of Tropical Medicine Labo¬ 
ratory, Freetown, Sierra Leone — The Hon. Dean, 
School of Tropical Medicine, Pembroke Place, Liver¬ 
pool (Dec. 1) A telephone engineer under the 
Egjqptian State Railways’—Office of the Chief Inspect¬ 
ing Engineer, Egjqitian Government, 41 Tothill 
Street, S.W.i. A teacher of advanced engineering 
calculations at the Central Polytechnic, Croydon— 
The Principal An assistant at the Harper Adams 
AgrieultuLral College, for special crop experiments— 
The Principal, Harper Adams Agricultural College, 
Newport, Salop 


Our Astronomical Column. 


Shower of Large Meteors. —Mr. W. F. Denning 
writes that “ on Oct. 31 an assistant watching the sky 
fi’om his garden counted 51 meteors during the night. 
Of those, live wore as bright as, or brighter than, 
Venus, and several others were equal to Jupiter The 
objects wca'e not directed from one system but from 
several, tho j^nncipal of which were as imcler : 
c Arichds : 42° + 23° . . . .12 meteors, 

a Ariehds : 33 + 19 , . . . 8 meteors. 

7 Andromedids : 27° 4- 43° ... 8 meteors. 

The bright meteors were neaily all conformable to one 
or other of these streams. The two in Aries have 
often been observed before, but the Andromedids have 
been very little in evidence at the end of October in 
past years. One of them, as bright as Venus, observed 
at 20^^ 32^ G M.T. on Oct. 31, was also seen by Mr. 
Pye-Smith at Beckenham, Kent, as it passed thiough 
the central region of Perseus and disappeared a little 
to the left. The radiant point is indicated at 
27° 4 43'’’ and tho height of the meteor 65 to 27 miles 
above the mouth of the Thames from north of Mar¬ 
gate to oast/ of Southwokl Tho obseiwer at Kent 
mentions that tho light of the object ilhunmated his 
gartlou, and no doubt many metropolitan residents 
witnessed tho flight of the lueteor ” 

The Nebulosity around Nova AquiLis III. —• 
Shortly after tho appearance of Nova Aqmlne III. 
(1918), Prof. Barnard discovered a bright nebulous 
envelope, about 0'^ 7 m diameter, surrounding the 
star. Later observations by Barnard and Aitken 
showed that this envelope was gradually expanding 
and fading, until in 1921 it became too faint for 
visual observations A senes of photographs were 
taken m 1926 with the Mount Wilson 100-inch 
loloscopo, and tho results arc described by Hubble 
and Duiu'.an in tho Aslrophysiextl Journal, vol. 66, 
p. 59. Tho photograjihs show the envelope as a 
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sharp circular disc, of about 16''' diameter, with the 
star in a central position. The expansion therefor© 
appears to have continued at a imiform rat© of U'' 0 
annually, which is m accordance wuth the early visual 
observations. Assmning a linear rate of expansion of 
1700 Ian./sec. (based on radial velocity observations 
from early spectrograms), this would imply a parallax 
of 0'''*0028, corresponding to a distance of 360 parsecs. 

Ideal Lunar Landscapes. — UAstronomie for 
September contains an interesting article by M. 
Lucien Rudaux, contrasting lunar and terrestrial 
landscapes. The blackness of the sky and the absence 
of all aerial perspective, in addition to the great 
difference in the character of the surface features, 
increase the difficulty in making correct mental con¬ 
ceptions of the appearances that would be presented 
to an observer on the moon. The author gives a series 
of carefully designed pictures of various lunar land¬ 
scapes. In on© of these we are supposed to be standing 
at the bottom of a deep crevasse. On© wall is biightly 
lit up by the sun; the other is faintly visible by re¬ 
flection from it. The shadows must be far from black 
in regions where a large extent of smilit cliff is in the 
field of vision Another picture shows the aspect of 
on© of the smaller craters soon after sunns© ; in 
another we are situated in the centre of the floor of 
Plato ; only a few of the highest summits in the 
surrounding rampart are visible, the rest of it is below 
the horizon. There is also a picture supposed to be 
taken at the moment before suniTse. A portion of 
the corona and chromosphere have already risen, also 
the zodiacal light. A reconstruction is given of the 
isolated mountain Pico near Plato. It is much less 
precipitous than one is apt to imagine from its taper¬ 
ing shadow. In fact, its height appears to be only 
one-tenth of the diameter of its base. A series of 
careful drawings of this kind are a useful aid m forming 
correct notions of the nature of the lunar surface. 
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Research Items. 


The Distribution of M4N —In Scientia for 
October, Prof. Mendes-C^orrea discusses the factors 
which must be taken into account in studying the 
question of the dispersion of early man over the 
earth. It must li© remembered that early man, 
although man is the most widely distributed of the 
primates to-day, did not possess the mobility of 
modern man or his cosmopolitan character. His 
nomadism was restricted. The sea was a formidable 
obstacle, as it still is to-day to many coastal or insular 
peoples. In the eailiest times geographical conditions 
‘ canalised ’ migrations and man was the slave of his 
environment, though gradually he came to react on 
it. Present ethnical distribution is no sure guide, 
and the continuity of occupation m any given area 
must be traced equally with the changes m an 
environment which may have modified its suitability 
for occupation. Further, m framing generalisations 
for large areas, local variations must not be over¬ 
looked, as for example m the clearings of equatorial 
forests and the oases of desert areas. Yet even so, 
geographical factors are not alone to bo taken into 
accomit. Safety, the surroundings, adaptability for 
exploitation, social and political organisation, and the 
like must be considered. Turning to the place of origin 
of man, palaiohthic man lived in Asia, as a number of 
discoveries show, the Siwalik Hills have produced fossil 
remains of early apes, a N eanderthal skull has been found 
m Palestine, and the peoples of to-day include a number 
of very primitive types. On the other hand, Africa 
has a palieohthic industry, remains of primitive types 
of early apes and man and the chimpanzee and 
gorilla. ^ Yet again all around the Indian Ocean and 
its archipelagoes are found localised groups of inferior 
types which roijuire coiiwuloration. The negritoes of 
Malaya and the Australians may be early immigrants, 
and in addition there are Pithecanthropus from Java 
and Wadjak man. Discoveries in the Fayum, in the 
Siwalik Hills, and South Africa might point to a 
periphei’al distribution of both anthropoids and 
Catarrh mo apes of which the lomiiroids of Maila- 
gascar might form part. Tho area of the Indian 
Ocean might thus appear to have boon a centre of 
dispersion, 

Fijian Rouni) B arrows. —In Man for October, 
Mr. A. M. Hocart corrects an inaccuracy in Williams’s 
account of Fiji which has been brought to light by 
the use of a woodcut from that author’s work as 
evidence of the existence of round barrows in Fiji. 
As a result of inquiry, Mr. Hocart has ascertained that 
Hautuutu, the barrow in question, was undoubtedly 
square. He has, however, now discovered among 
his own notes a record of a round barrow at Hamoka 
on Vanua Levu which he had overlooked. He also 
observed a square mound at Kambuna and an oblong 
mound in Scanganga, so that three forms were foimd 
together. According to the native account, the 
temple was round, with one door and with pointed 
apex. It was built of the same materials as a house 
but ornamented. It was not built on the top of the 
mound, but the moimd was inside it. This mound 
was the holy land on which no one might tread. In 
Ceylon there was, and still is, a custom of building a 
temple not on, hut over the smaller topes. The 
author has already traced the tee of a Buddhist 
tope to a square shrine built on the tumulus. It is 
that the house on the tumulus has petrified 
in a process of conventionalisation and its meanmg 
been forgotten, and that another house has been 
erected on the whole. In Fiji this process has not 
taken place, and the house over the mound is not a 
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reduplication but an altoriiaiive, which may have 
existed before tho separation of tho fiidiaii and Fijian 
round barrows. 

Northern Tintinnids —Dr. E. elorgonsen of 
Bergen gives an excellent account of tho Tnitmnidso 
in tiio North Sea and Baltic (“ Dio Tiorwolt der Nord- 
und Ostsee,” Liefening 8, Teil II. c : Tuitmmda), 
Leipzig: Akademische Verlagsgeseilschaft, 1927.) 
This group js little Imown except to jilankton workers, 
and these know it better than any of the other 
Infusoria, as it contains the commonest and most 
easily recognisable plankton forms, both non tic and 
oceanic. A tmtmuid lives in a beautifully formed 
vase-sha])ed case or house, which remains intact after 
the death of tho animal forming and inhabiting it. 
These cases are used as the basis of classification of 
the various genera, fitteon being recorded from this 
area; Tintinnopsis, the best-known genus, having ten 
species, the case being covered wnth extraneous par¬ 
ticles such as sand grains and eoccohths. Other 
genera may liavo a perfectly smooth and hyaline case 
and some may be ringed spirally at the open end 
showing growth lines, others having regularly pierced 
cases like basket-work. The method of formation and 
structure of these cases is extremely complicated and 
difficult to elucidate. Inside the case the infusorian 
IS fixed by a thread-like portion of the body, either 
at the bottom or the side : only very exceptionally 
is it loose. When actively swimming, the broad end, 
aimed with ciliated plates, projects from the case 
and, presumably, as it swims sweeps into the body 
small living creatures on which it feeds—flagellates, 
dinofiagellates, and diatoms. No worker Imows the 
group better than Dr. Jorgensen, and the present 
survey is exceptionally welcome and useful to 
plankiologistSy as the Tintinmdsa in ‘‘Noidisohes 
Plankton,” the sister publication of “Dio Tiorwelt,” 
has not yc^t appeared. 

Sex-limitru Horns in Cattle —From tho ox- 
porionce of cattle breeders it has long boon known that 
in tho domestic breeds the polled or hornless condition 
usually behaves as a simple dominant to the horned 
condition. Exceptional cases are now being recorded, 
however, in which horns are a sex-limitecl character 
in crosses, being generally present m males and 
absent m females. Such cases are recorded by Mr. 
A. D. Buchanan Smith {Jour, of Genetics., vol. 18, 
No. 3) in crosses between native-horned cows in 
Rhodesia and Aberdeen-Angus polled bulls. The 
heifers produced were all polled, and the bulls nearly 
all had horns. Among the wild white park cattle of 
Britain there are horned and hornless herds, the 
Chillmgham and Cadzow herds being horned, while 
several other herds are polled. Matings of horned 
with polled in these herds give an abnormally small 
number of polled calves, so that here also factors are 
present which modify the ordinary recessivonoss of 
horns. Other records of a similar kind are cited, and 
the statement of Prof. Cossar Ewart is quoted, that 
several species of cattle with horned males and horn¬ 
less females occur in the lower Pliocene. This older 
condition appears to have persisted in some strains 
down to the present time. That such sex-limited 
inheritance may occur in a modern herd is indicated 
by a short record (Mr. O. O. Churchill, m Jour, of 
Heredityf vol. 18, No. 6) of a registered herd of Here¬ 
ford cattle in North Dakota, in which matings between 
homed bulls and polled cows produced polled heifors 
j and bull calves with horns or scurs. Future studies 
I will throw light on the nature of the difference between 
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Simple recessiveness and sex-linked inheritance of : 
horns. That cattle were originally hornless is clear 
from the Pliocene records of Leptobos species without 
horns. Mr. R. C. M Aiild (Jouu of Heredity, vol. 

18, No. 7) gi\es a number of illustrations and records 
showing tliat the polled condition has persisted 
through histoiical time. Polled cattle existed in 
Egypt, 2150 B.C., they are shown on coins from 
Mytiiene in the fifth century b.c and in prehistoric 
Pictish carvings in Scotland Palseolithic drawings 
of polled cattle, probably domesticated, are found in 
a French cave of the Madeleine period. The origmal 
hornless type thus gave rise to a horned race m which 
the horns were at first confined to the males. Horns 
aienot considered an advantage in fightmg between 
males, but their possession is useful in drivmg off 
carnivorous enemies. Whether they arose as a single 
mutation or in some other way, their origin would 
appear to have been a relatively sudden development. 

Tertiary Mollusca or Japan. —Reference has 
previously been made in these pages (Nature, Sept. 
11, 1926, p. 389, and Dee. 4, 1926, p. 819) to the im¬ 
portant papers by Prof. Matajiro Yokoyama on the 
Tertiary Mollusca of Japan A further series of six 
papers'by the same author has just arrived {Jour, 
Fac, Sci, Imp. Umv. Tokyo, sect. II., vol 1). The 
collections now dealt with come from the province of 
Tosa, in the island of Shikoku or Nanka, and on the 
main island from the Atsumi peninsula and southern 
Tdtomi, the neighbourhood of Tokyo, and western 
Shimosa and southern Musashi, as well as the oil¬ 
fields of Akita m the province of TJgo. The same 
method is adopted as before m each paper : a brief 
but clear introduction discussing the topography and 
geology of the area m question, with a list of the 
fossils, is followed by descriptions of the species and 
illustrative plates. In two cases useful indexes are 
appended. Taken together, these papers total 145 
pages with 15 plates. With regard to the fauna of 
the Musashino beds (Pliocene) the author points out 
that it is more northern than that of the recent 
adjacent seas. A few of the species present are also 
found in the English Crags. There is inevitably a 
large number of new species. 

The Adelaide District, South Australia.—^A 
paper read at the Royal Society of South Australia 
on Sept. 8, by Dr. C. Fenner, described the geo¬ 
graphical development of the Adelaide district, South 
Australia. It was, in the Middle Kamozoic, a wide 
well-timbered plain of ancient rocks, with meandering 
streams, broad swamps, and a warm temperate 
climate. This plain sank below sea-level, and the | 
submergence lasted throughout the Miocene and part 
of the Pliocene, after which it was slowly uplifted as 
a low-level limestone plain. About the beginning of 
the Pleistocene were formed two great semi-circular 
sunklands bounded to the east by the Mount Lofty 
and Flinders Ranges The lowest parts of the sunk- 
lands were occupied by Lake Torrens and the Spencer- 
Vincent Gulfs. The Mount Lofty Highlands were 
covered with Miocene limestone ; but this coyer has 
been mainly stripped off by river action, which also 
carved out deep valleys and covered the lowlands 
with alluvial material. The gorge of the Torrens 
River is attributed to the Pleistocene, and the upper 
valleys to possibly the late Pliocene. The country 
was colonised about a centuiy ago, but its develop¬ 
ment was hampered by the mountain barrier between 
the Adelaide plains and the Murray Valley. The 
rate of growth of progress of the population has 
recently been greatly accelerated, and if the present 
rate continues until 1940 the population would amount 
to 450,000, By 90 years growth it has reached 
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320,000. Adelaide is now the chief market and port of 
the State of South Australia, and is a rich garden owing 
to the conjunction of favourable climatic conditions, 
city site, and general amenities. 

Mountains or North-eastern Siberia.— -During 
last year a senes of important geographical dis¬ 
coveries were made by S. V Obruchev during the 
coui’se of his exploration of the little-known region 
traversed by the Indigirka and Holyma Rivers. A 
very considerable mountain system was found trend¬ 
ing across the upper Indigirka, reaching heights of 
3000-3300 metres in places A preliminary report 
appears in the Zeitscluift fur Gletscherlcwide of July, 
1927. Although no glaciers were seen, the mountains 
were found to be capped with perpetual snow, and 
the landscapes and surface deposits clearly indicated 
very extensive glaciation m the past. Mountain 
ranges to the east and west have already been 
mapped, and altogether a system 1000 km. in length 
and roughly 300 km. across is now knovm, formmg 
an arc concentric with the previously known outer 
arc of Verkhoyansk-Anadyrsk. From the point oi 
view of Asiatic tectonics and the former glaciation of 
Siberia, Obruchev’s work is of fundamental value, 
and further details will be eagerly awaited. 

The Geology of the Springbok Flats. ^A 
memoir of more than usual interest on the north¬ 
eastern part of the Springbok Flats has just been 
published by the Geological Survey of South Airica 
(Explanation of Sheet 17, 1927, by Dr. Percy A. 
Wacmer). Points of particular importance are the 
descriptions of the Rooiberg beds (Transvaal system) 
and their associated keratophyres and nodular 
felsites; the marble formations of the Dolomite 
senes ; the igneous rocks of the Bushveld complex ; 
the local development of the Karoo system and the 
Stormberg volcanics ; and the general physiography 
of the ‘ Flats ’. Interesting evidence of climatic 
changes is presented. There is clear proof of an 
epoch of (a) vigorous erosion succeeded by (o) an 
and period which led to the aggradation of the 
valleys with silt; and finally (c) renewed vigorous 
erosion in which the present streams have cut do^ro 
to the coarse gravel or bedrock ^ with which the 
valleys are floored. The rejuvenation is not due to 
a steepening of grade, but to an increase of rainiall, 
and Roger’s contention that there is no ground tor 
the common opinion that South Africa is drying up 
thus receives strong support. 

Magnetic Observations in the North.—^T he 
Danish Meteorological Institute has initiated a new 
senes of occasional publications (m octavo form) 
entitled Communications MagnStiques, The first two 
issues, lately published, contain five interesting papers, 
of which the most noteworthy is perhaps that written 
by the Director, Dr. La Cour, “ on the mean error 
of the monthly means of the magnetic elements 
observed at the observatory of Rude Shov. I ms 

able and valuable paper consists of a comparison 
of the apparent changes in the monthly means 
obtained at eleven European observatories during 
1911-1920, and throws light on the probable iroedom 
(or otherwise) from small systematic errors the 
absolute magnetic observations at these stations. 
Another paper describes the novel and ax^parently 
satisfactory method of direct deteimmation of scale 
values for the magnetographs of the recently in¬ 
stituted Danish observatory at Godhavn. Greenland.; 
the daily variations of the elements are so great that 
, the scale values can be measured by taking absomte 
, observations at different times of the day. in© 
other three papers deal with the heating of the upper 
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atniowpbcro by cathodic rays (coiinected with aurorsc) 
h’oiu the stin ; and with the values ot the magnetic 
elements at Kudo Skov during the recent ocdipso, 
and <hu‘]ng a still more recent magnetic storm -ot' 
July 22, 1927. 

Tibal Pv^ESEimcH. —The eighth annual report ot' 
the Tidal Institute of the University of Liverpool 
indicates a steady growth in the work of tidal analysis 
and prediction executed by the Institute for the 
Admiralty and various port and harbour boards in 
Great Britain, and for the Hydrographic Oliices of 
Canada and China The methods of comjiutation 
have been further irni'iioved and sim]jhfied. Various 
improvements have also been mad© in the tide- 
predicting machine of the Institute ; one of these, 
the fitting of ball-bearings for the pulleys, has 
reduced the friction and practically eliminated the 
small elastic variations in the length of the tape 
which had been found due to friction at the pulley- 
bearings. The director, Prof, Proudman, and the 
secretary, Dr. Doodson, hav^e continued their studies 
on the clynamical theory of tides. 

X-Kay Tube Kadiation. —In the issue of the 
Phys^lccilische Zeiischnft lor Se|)t. 15, Drs, D. Nasledow 
and P. Scharawsky, of the Kontgen Institute, Kiev, 
siun up thoir conclusions as to the variation of the 
intensities of the characteristic lines and of the whole 
radiation from X-ray tubes with the current through 
the tube. The intensity of radiation is measured by 
the current transmitted through a tube containing 
air ionised by the radiation mider the action of a 
constant electromotive force sufficient to produce 
the saturation current. Anticathodes of copper, 
molybdenum, palladium, silver, and tungsten have 
been mvestigatied, and all give for currents of a few 
milliampores through the tube, intensities of radiation 
proportional to the current, uf) to a critieal value 
whicJi increases with the atomic weight of tho metal 
from 4 to 8 milliam])orcs, alter vhich tho increase of 
tho intensity is proportional to the increase of tiio ^ 
current. Tile change of sloj)© of tho intensity—current 
grayih at tho critical ])omt increases as tho electro- ' 
motive force on tho tube increases. 

The Electhonio Stbucture oe Atoms and the 
Pebioiho Classification.— The relation between 
atomic structure and the periodic classification is 
discussed in a preliminary paper by J. D. Smith Main 
in the J oumal of the Chemical Society for September. 
A classification is put forward which facilitates the 
interpretation of atomic structures without suppress¬ 
ing the chemical importance of the usual eight valency 
groups. Instead of expanding the groups in the 
periodic table, as has usually been done when the 
mathematical interpretation of atomic structure has 
been the chief interest, the author considers that the 
chemical properties are best brought out by its abridg¬ 
ment. This involves the relegation of a considerable 
number of elements m the long periods to the position 
of ‘ transitional elements.’ Elements in the abridged 
periods are regarded as having valencies which vary 
only in multiples of two, difficult exceptions being 
otherwise explained. Eight groups are thus found, 
divided into an ‘ alkalme ’ group, an ‘ amphoteric ’ 
group, and a ' non-basic ’ group, the valencies running 
in units from 1 to 7 and then falling to zero, or else, 
m each group, differing by 2,4, or 6. Two extra tables 
of transitional elements are then required, one eon- 
taming the rare earth elements. The complete table 
IS then formed by combining these sets of elements. 
This complete table differs only slightly from the usual 
table in appearance, but the so-called ‘ transitional ’ 
elements are now distributed in the body of the table 
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as well as occurring m Group VIfi. Tho rare earth 
eloinents must form a " footnote ’ to tho talilo 

Co-o an I nation Compounds of QuiNiyrDVALUKT 
Molybdenum. —Tlio Soptoinhor iswno of tho Journal 
of the Chemical Society contains an aci’ount of a study 
of salts of the typos R 2 fMoOCls-J, KIMoOCl,,, H.^O] and 
[M 0 O 2 X 2 , 2H20]H. “On© of tho most inloi'osting 
features of certain of these salts is tho largo mnnbor of 
10 ns produced when they are dissolved in water, tho 
various stages of ionisation boing accompanied by 
distinct colour changes. At infinite dilution, the 
complex salts RafMoOClJ yield ton ions and conse¬ 
quently have very high molecular conductivities. 
Several new salts have boon prepared. 

Gbain Gbowtjt in Compbessed Tungsten Powdeb. 

—The only systematic examination hitherto on this 
sub]oct IS that duo to Sauerwald, who considorod that 
gram growth occurred at tiie same temperature of 
2500°-2700° C. irrespective of the method of prepara¬ 
tion of the powder or the pressure. Bmithells, 
Pitkin, and Avery, m a paper presented ^ at the . 
September meeting at Derby of tho Institute of 
Metals, have re-oxamined tho subject. Prom deter¬ 
minations of the electrical energy required to heat 
the powder, the density and the microscopic condition 
of the pioduct, they have shown that the temperature 
of sintering is a function both of grain size and of the 
pressure used m forming the bar. Using powders 
the mean particle size of which varied from 0*6 g to 
3 5 /U. and pressures from 8 to 32 tons per sq, in , 
the temperature at which gram growth could first be 
detected varied from 1100° to 1500° K. The finer 
the powder and the greater tiie pressure the lower 
was the temperature necessary for growth. It is 
known that if the hydrogen atmosphere in which 
tho tungsten is heated contains even a trace of 
moisture, the structures obtained are greatly affected. 
In this work tlic greatest care was used m drying 
the gas, bull tiie oxide originally present in tho powder 
may liavc influenced tho changes observed. 

Tun Solubility of Cumentite a-I ron - Tho 
extent to wlncli caihon is soluble in a-ii*oii, thougli 
admittedly it cannot bo laigo, has not yet been 
satisfactorily settled. A paper by J H. Whitoley to 
tho recent Glasgow meeting of the Iron and Btoel 
Institute carries tho matter somewhat further and 
shows that there is a maikcd increase in this solu¬ 
bility as the tomxieratin*© is raised, and at 720° 0. 
the solubility is about 0 03 per cent. At 630° C. it 
is still apxireciable and the carbide may be retained 
in solution in the iron by rapid cooling. The quenched 
material on tempering precipitates carbide at or 
below 250° C., and as the temperature of tempering 
is raised the minute globules thus formed travel to 
the crystal boundaries. The velocity of this migra¬ 
tion increases with temperature, and at 550° C. is 
very great. By quenching below the Acl point, 
sufficient carbide is retained m solution by tho iron 
as compared with that in a slowly cooled sample 
appreciably to increase the Brmell hardness. During 
slow cooling the carbide is thrown out of solution on 
the existing particles and the inference is drawn that 
slowly cooled ferrite in ordinary steels contains little 
if any carbon in solid solution. This is in accord 
with the conclusions of Yamada and Yensen, who 
place the solubility limit at less than 0 01 per conti. 
As the purity of the iron is reduced by the presence 
of other elements in solid solution, the solubility of 
carbide in the a-ferrite is m all probability corre¬ 
spondingly reduced and the temperature at which 
the solubility commences to increase rapidly is some¬ 
what raised. 
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Draft Statutes for the University of London. 


"lirE puljlished on July 10, 1920, a leading article 
^ ^ on tli6 reconstitution of tiio University of 
London The position at that time was that the 
Govorninont had redeemed its pledge to introduce 
legislation “to make further provision for the Uni¬ 
versity of London ” by introdiicmg a Bill in the House 
of Lords, and this Bill had been accorded its second 
reading on the motion of the Earl of Balfour On 
Nov. 19, the Bill received its second reading in the 
House of Commons on the motion of Lord Eustace 
Percy, president of the Board of Education, in a 
conciliatory and closely-reasoned speech. Dr. Graham 
Little, the member for the University, led the opposi¬ 
tion in a vigorous speech, urging that any necessary 
changes in the constitution of the Univeisity should 
be made by those having internal knowledge of its 
work and aspirations. “It is in the interests of 
freedom,” he said m his peroration, “ the freedom of 
the University and the freedom of the students, 
especially of external students, that I beg the House 
to reject the Bill.” Capt. Fairfax, who seconded the 
rejection, was supported by Sir Richard Barnett; 
but most of the speakers, including Mr. Trevelyan, 
Mr Withers, Sir Alfred Hopkinson, Mr Lees Snnth, 
Mr Hilton Young, accepted the main principles of the 
Bill, which passed its second reading without a 
division. The proceedings m Standing Committee on 
Dec. 2 produced two important Government amend¬ 
ments, the first safeguarding the interests of theo¬ 
logical colleges whose position is differentiated from 
that of other colleges in their not receivmg financial 
sux^port from the Government; and the second, m the 
form of new clause—a concession implementing the 
Government’s declaration that there was no desire or 
intention to establish State control of the University— 
authorising recommendations to His Majesty m 
Council from x^ersons or bodies representative of the 
University regarding the ai^iiointment of the crown 
mombors of the council of the Univei’sity. The Bill 
received the Royal Assent on Dec. 15, and its short 
title is “ University of London Act, 1926.” 

The chief x^irpose of the Act, m accord with -pre- 
cedents recently adopted for Oxford and Cambridge, 
and followed also for London in the earlier re-constitu- 
tion under the Act of 1898, is to appoint commissioners 
to draft new statutes for the Umvei'sity. Mr. Justice 
Tomlin IS chairman, and the other commissioners are 
Bir Amherst vSelby-Bigge, Sir Cyril Cobb, Sir Josiah 
Stamp, Sir Coox:)er Perry, Dr. A. D. Lmdsay, Miss 
Beitha Philipotts, and Prof T. P. Nunn. Sii Henry 
Sharp has been axipointed secretary. The duty of 
tho commissioners is to make statutes for the Uni¬ 
versity “ in general accordance with the recommenda¬ 
tions” of the Dex'iartmental Committee of the Board 
of Education, appomted by Mr. Trevelyan m 1924 
“subject to any modifications which may appear to 
them to bo expedient.” The first draft of the pro¬ 
posed statutes has been published by the com- 
inxssionors, who invito I’epresentations thereon pur¬ 
suant of sub-section (2) of section 4 of the Act. 

Under section 21 of the draft statutes, a “ Council 
of the University ” is to be appointed of 16 members 
with x^ower “ to determine finally any question of 
finance arising out of the administration of the 
University or the execution of its policy, or in the 
execution of any trust requiring execution by the 
University.” Its members are tho chancellor, vice- 
chancellor, and chairman of convocation ex officio^ six 
members of the senate api^ointed by the senate, four 
by Plis Majesty in Council, two by the London County 
Council, and one co-ojitocl member. 
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Under clause 39, the senate is to consist of 50 (or 
possibly 51) members, namely, the chancellor, the 
vice-chancellor, the chairman of convocation, and the 
XDrincixeal ex officio, 16 by convocation to be elected 
by the graduates accordmg to faculties, 16 by the 
faculties composed of teachers of the University, 11 
by colleges and medical schools, and 4 co-opted 
members. The colleges which are to be granted 
direct representation are : University, King’s, Bed¬ 
ford, Birkbeck, East London, Imperial, London 
School of Economics, Royal Holloway, and Westfield 
(the last two have been added to the list xDiiblished in 
the report of the Departmental Committee), and two 
representatives of the general medical schools to be 
elected by a meeting of the deans of such schools. 
The senate is to be “ the supreme governing and 
executive body of the University m all academic 
matters.” The vice-chancellor need not on election 
be a member of the senate, and if he is not, the total 
membership of the senate will be increased to 51. 

There are to be five standing committees of the 
senate, namely, the academic hoard, the board for 
external students, the collegiate board, the university 
extension and tutorial classes board, the matricula¬ 
tion and schools examination board. Tiie academic 
board is to include, m addition to the 16 faculty 
members of the senate, 9 other xiersons appointed by 
the senate. The principal is to be chairman of the 
collegiate board, to be composed of college x^i’incix^als 
and to be responsible largely for the co-ordination of 
the teaching work of the University. No important 
change has been introduced into the oiganisation of 
faculties and boards of studies, but the regulations 
governing the admission of schools to the University 
are to be made more strmgent. New schools, other 
than theological colleges, will be prohibited from 
applying for or receiving any money from any public 
body otherwise than through the council of the 
Universit 5 q and will not be allowed, except -with the 
consent of the comicii, to appeal publicly for money 
or accept any benefaction to which any onerous 
condition is attached 

Under the existing statutes based on the Act of 
1898 the senate is’ “the supreme governing and 
executive body of the University." Axiart from the 
powers to be assigned imder the new statutes to the 
council, the senate under the new statutes (Draft 
Statute 48) “ may delegate or authorise the delega¬ 
tion of any of their jiGwers to any standing committee 
of the senate or to any subordmate committee or 
body.” 

The appointed area for the admission of new schools 
IS the administrative County of London, ineludmg the 
County of the City of London. But teachers of the 
University may be recogmsed in institutions situated 
m this area or in Middlesex, Surrey, Kent, Sussex, 
Essex, or Hertfordshire Also the senate may admit 
as a school of the University any public educational 
institution situate outside the County of London 
which IS wholly or mainly devoted to the pursuit of 
some branch of University study, which cannot, in 
the opinion of the senate, be adequately pm’sued in 
any institution within the London area or for which 
no recognised teacher or adequate body of recognised 
teachers is available in the larger area for such 
recognition (Draft Statute 106). 

Under clause 134, a new power is to be given to the 
senate to “ revoke any degree, diploma, certificate, or 
distinction conferred by the University, and aU 
privileges connected therewith, if the holder shall 
I have been convicted in a court of law of felony or of 
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any misdemeanour which, in the ()])mion of the Special eolle^^o (examinations, lioth at tiio inter- 

by reason of its immoral, scandalous, or fhsgracoful modiato and final sl.a‘j;es, ar(^ authorised by draft 

nature, renders him nuHt to hold any siudi degree, statute 137. 

di]>lonia, certificate, or distind-ion” ; and on good A list of schools of the University immediately 

cause shown to restore the same degree, di[)loina, jirior to the ap[)oiutod day ” is printed as a schedule, 

certificate, or distinction, without fiuthor exaimna- The ollico of the commissioners is 5 (Honumt’s Inn, 
tiom W.C.2. 


The Gibraltar Skull. 


A T a meeting of the Royal Anthiopological Institute 
hold on Tuesday, Nov. 1, Mr. H. J. E Peake, 
president, in the cliair, Miss Dorothy Garrod doscribocl 
the excavations at the Devil’s Tower, Gibraltar, in 
wdnch she had discovered the skull now known to bo 
a relic of Neanderthal man. Mr. L. II. Dudley Buxton 
gave a description of the skull, and Prof. G. Elliot 
Smith described the ondocramal cast, from which it 
has been ])ossible to observe the mam features of the 
conformation of the hi am. 

Miss Garrod gave an account of the excavations in 
the spring of 1926 in the cave, which was first observed 
by the AbbtS Bi’euil during the War when excavation 
was impossible. The portion of the skull first dis¬ 
covered was found embedded in bard tiavertine, from 
which it was blasted with dynamite The fragments 
were near one another but not contiguous. In the 
autumn, excavations were resumed, and the cave 
and talus were cleared down to bed rock, whore further 
fragments of the skull, including part of the lower 
mandible, were discovered The associated remains of 
fauna indicated that the skull was of Pleistocene age. 
The differences in the species represented here and 
those from other sites of the same period are attri¬ 
buted to the warmer climate They am characteristic 
of the Spanish Pleistocene ago. All the implements 
discovered m the diffei'cnt strata were of Ujiper 
Moustorian typo. The cave had apparent.ly boon used 
as a ])laiCo ot habitation, hut pi-obahly only at certain 
seasons of the year, 

Mr. Buxton said the human remains discovered by 
Miss Garrod in her excavations mcliido the following 
bones of a liuman skull : tlio frontal, the left {lariotal, 
the right half of the maxilla, the right tomjiorah the 
greater part of the lower mandible, and four milk tooth, 
two molars being still m their ]daces m the upper and 
lower jaws respectively, \infortunately not on the 
same side. 

Although there are certain gaps which make recon¬ 
struction a matter of considerable difficulty, there is no 
reasonable doubt that the bones belong to the same 
individual, as many of the pieces fit together, and 
those which do not, that is, the temporal and the 
parietal, can be shown to belong to the same skull by 
duxilicating the bones, so that a left temporal is made 
to fill up the gap on one side and a right parietal the 
gap on the other. 

Apart from other details, the age is best indicated 
by the teeth. The first permanent molars wore never 
erupted, but were nearly ready to erupt. It is there¬ 
fore reasonable to put the age at between the fifth 
and sixth years, as the permanent molars erupt in the 
latter year. This is merely an indication, as we have 
no evidence that the teeth of Neanderthal man erupted 
exactly at the same time as those of modern man. 
It seems probable from the size and general characters 
that the sex was male, and that the La Quina child was 
therefore female. 

Although, no doubt owing to the age of the speci¬ 
men, the brow ridges have not yet attained that 
develoiiment which is so marked a featine in Neander¬ 
thal man, the remains certainly belong to a member 
of that branch of the human family. Apart from de¬ 
tails the most striking characters are the low flattened 
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form of the vault and the form of the massive jaw. 
The teeth when viewed by X-rays show the ‘ i/auro- 
dont’ appearance, both in the deciduous and un- 
oruptod permanent tooth, which is not the least of the 
characteristic features of Neanderthal man. 

Prof. Elliot Hmith said Miss Garrod has made it 
clear that the fossilised skull fragments fomid by her 
can bo roforrod with certainty to the Upfior Moustorian 
phase of culture , ami Mr Dudley Buxton has shown 
that they formed a part of a fivo-yoar-old child who 
confornioil to the Neanderthal tyx)o. Hence it is a 
matter of some inteiost to discover m the oudocranial 
cast features that sharply differentiate it from those of 
all other known reprosontativos of the Neanderthal 
species. There is a fullness of the prefrontal and 
parietal areas such as is unknown except in Ho^no 
sapiens. Yet the general form of the cast conforms 
to the Neanderthal type. 

The question naturally arises whether this appar¬ 
ently exceptional development of the brain may not 
be due to some pathological condition, such as hydro¬ 
cephalus, causing a general expansion of the cerebral 
hemispheres. While the possibility of hydrocephalus 
cannot be wholly excluded, there are reasons for 
regarding such an explanation of the condition as 
improbable The excavations uj^on the inner table of 
the cranium that eorrosjiond to the convolutions are 
oxcojitionaliy distinct for a young child’s skull, and 
tli(^ ndges that sejiarate them are too salient to be 
loconciied with an hypothesis of hydrocexihalus. 

H(‘nc(> it appears that tlie unexpected form can bo 
ac(*o()ted as dohmto ovidtuicc of a,ii altogether oxeof)- 
tional dev(^l()]>mout- of the profrouhd and parietal 
anxis for a imanboi of the Noand(Mthal spoexos. In 
N(und<u*tlial man t.ho most obtrusive leaturo of the 
ondocramal cast, as Aritiiony and Houle have cm- 
jihasisod, IS tho small size of tlio preirontal area. But 
the series of Neanderthal crania that arc now available 
for study reveal a considerable range of variation m 
tho size of tho frontal torntory. Admitting that the 
Dovil’s Tower skull differs from tho rest m an excep¬ 
tional expansion of those areas of the brain which 
confer upon Homo sapiens his most distinctive attri¬ 
bute, it must not be assumed that the Gibraltar child 
represents a link between the two species. It is 
definitely Neanderthaloid and must have acquired its 
peculiar cerebral characters independently of Homo 
sapiens by convergent development. Nor must tho 
condition be regarded as a normal precocity of tho 
Neanderthal child that afteiwards atrophies. The 
child’s skull found at La Quina m 1921 by Dr. Henri 
Martin conforms in ©very respect to the adult Nean¬ 
derthal type. Particular emphasis is laid in Dr. 
Martin’s and Prof. Anthony’s reports upon the 
defective development of the frontal region. 

The peculiar form of the Devil’s Tower skull is, 
however, influenced to some extent by the age of tlie 
child, for it presents a certain analogy to the peculiari¬ 
ties often found in the five-year-old child of Homo 
sapiens. The chief interest of the endocranial cast of 
the Devil’s Tower skull is the demonstration it affords 
that Neanderthal man reveals indications of possi¬ 
bilities in cerebral development formerly supposi'd to 
bo the exclusive privilege of Eomo sapiens. 
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Structure and Formation of Colloidal Particles. 


rpHE joint (liseussioii between the Sections of 
^ Physics and Chenustry hold on Sept. 2 at the 
meei'ing of the British Association at Leeds on the 
subject of the structure of colloidal particles, directed 
attention to the remarkable progress which has been 
mad© m recent years m the elucidation of the texture 
of disperse systems. 

Both Sir William Bragg, wLo presided, and also 
Dr Ereundhch laid emphasis on the importance of 
the method of examination by means of X-rays as 
well as on the limitations of the method. If the 
particles of a colloid are crystalline but not orientated 
in any specific direction, such as in gold and silver 
sols dispersed in water, a characteristic line photo- 
gi*aph is obtained, whilst m addition, if the particles 
are orientated round an axis, as is the case m certain 
fibres, a spot pattern photograph is obtained. In 
many cases it is found that the broad diffuse rings 
indicating an amorphous character are replaced by 
the line photograph of the crystalline material as the 
suspension grows older, and we thus obtain a con- 
vement method for dotormimng the velocity of 
crystallisation of these substances. 

When X-ray photographs are taken of liqmds, it is 
found that in certain liquids, for example, cyclo¬ 
hexane, the rings are much more distinct and sharply 
bounded than in others ; similarly, in the photo¬ 
graphs taken of iron, prepared for the synthesis of 
ammonia by the catalytic method, both broad and 
thin rings can be obtained dependent on the method 
of preparation and the period of sintering. It is 
clear that we are dealing with materials which have 
a tondoncy to orientate themselves to form crystal 
nuclei. 

It IS somewhat unfortunate that the measurement 
of the breadth and intensity of the lines alone does 
not allow us to (hstinguish between two effects, 
wliethor the change in line breadth and intensity is 
associated with a change in the size of the micro 
crystals or a growth in the number of orientated 
particles At the present time a method of dis¬ 
tinguishing between those two factors is a matter of 
some importance. 

Whilst tlio X-ray method alone gives no definite 
clue to the shape of the particle, it does at least give 
some indication of the processes by winch crystals 
grow more readily m certain directions than m others , 
thus, the lamellar or fiake-hke character of large 
crystals of the fatty acids is readily anticipated from 
tlie crystal form determined by tins method. Since, 
however, the shape of the particles is defined by mag¬ 
nitudes although submicroscopiG yet gi*eater than 
molecular m size, -we may obtain information on tins 
point by optical methods. A distinction between 
spherical and non-spherical particles can readily be 
made by oliservance of the scintillations in the ultra 
microscope or the double refraction of light in sols 
streaming ihrougli a channel, and even by the light 
absoiption of colloidal solutions ; thus, many sols, 
such as a,rs(uhous ti'isulphulo and non - stretched 
golatme, are found to bo spherical. 

The optical hohavioiu- of streaming sols m a 
Tyndall beam gives some indication of the shape of 
the particles when these are not spherical; thus, it is 
possible to distinguish between attenuated string- or 
rod-hke particles in contrast to those plate-like or 
lamellar in form. The optical evidence for the rod- 
hke structure of the colloidal particles of sols such as 
benzopurpiirin or vanadium pontoxide is again sup¬ 
ported by the shapes of the macro crystals of these 
materials grown in the ordinary way. It is, indeed, 
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stated in the literature that benzopurpurm crystals 
can be grown so long and slender that the}" wall pass 
through the pores in a filter paper in their end-on 
position, and that the crystals themselves are in 
continuous fiexion mider the influence of the Browman 
agitation. 

It is somewhat remarkable that the crystals of 
silver sols, which from their crystal growth one might 
reasonably anticipate to be either octahedral or 
possibly cubic m form, actually appear to deviate 
from the regular structure towards a lamellar form. 

Such optical methods pro\T.de weapons w"ith which 
the problem of the mechanism of formation of col¬ 
loidal particles can be attacked. Von Weimarn’s well- 
knowm criterion of the magnitude of the dispersion 
coefficient permits the prediction of the form of an 
insoluble product formed by mteractioii of two 
soluble salts. In cases wfliere the dispersion co¬ 
efficient is high, colloidal solutions or even gels may 
be obtained ; the individual particle size is partly 
determined by the dispersion coefficient and the 
growi:,h rate may be termed, with Haber, the gi’ouping 
velocity. The clusters or aggregates of molecules 
thus formed at haphazard must, m order to become 
a crystalline assemblage, become orientated m their 
space lattices. Tins action may proceed at various 
rates; the velocity of orientation may be, and 
frequently is, ver}" different from the grouping 
velocity. 

It IS thus possible to prepare numerous colloids, both 
in the crystalline as well as the amorphous state, by 
suitable adjustment of these two velocities. By 
rapid condensation of silver vapoui’ admixed with 
naphthalene at liquid air temperature, for example, 
the preparation of colloidal amorphous silver can be 
effected, wflnlst under the ordinary conditions for 
preparing both colloidal silver or gold, the particles 
are completely crystallme, an mcheation that the 
velocity of orientation is extremely high. 

These changes from the amorphous to the crystalline 
in solid substances can thus take place at different 
rates and are at least to a certain extent under 
control; that mechanical eftects, such as stret-chmg 
or pressure, effect orientation of the cell units in 
substances as varied as rubber, gelatine, and waxes, 
IS definitely revealed by X-ray examination. An 
equally complex but interesting field for study is the 
structiue of aerosols or smokes. As was pointed out by 
Prof. Whytlaw-Gray, the study of smokes is rendei'ed 
more difficult by the fact that smokes are unstable 
and continue tomidergo processes of aggregation and 
precipitation. Nevertheless, from photomicrographs 
it is possible to recognise definite crystal structure in 
many of such aggregates : in others the smoke par¬ 
ticles appear as small spheres. It is at present a 
matter of interesting speculation whether the con¬ 
ceptions of von Woimarn and Haber on the conditions 
of formation of particles in solutions are not applicable 
in this field also 

It IS frequently argued that problems such as the 
shape or form of colloid particles may be a matter 
of deep scientific interest, but that the industrial 
chemist is satisfied provided that Ins suspension or 
smoke fulfils certain standard arbitrary tests, for 
example, gram size. A brief consideration of the 
relatively great covering powers of plate-like particles 
in paints and glazes, or the factors govermng the 
adhesion of fungicides, to mention but two cases, 
shows that the discussion held at Leeds was full of 
import to numerous industries. 

Eric K. Bibeal. 
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University and Educational Intelligence. 

Cambetdce.“ -Prof. A. S. Edduipjtom haw been 
eieetod aw a luefiibei' of the Council of ilio Senate. 
Mr. P, ii. earner has boon appointed Univoiwity 
donionstrator in agriculture. 

The annual report of the Board of Research Studies 
makes interesting reading. There have been 72 
degrees ot Ph.D. awarded during the year, 5 ot M.Sc., 
and 6 of M.Litt A third of the 272 resident research 
studeniis are now graduates of Cambridge ; the other 
Englisli universities send 37 research students, the 
United States 31, Scotland 21, Australia 17, Wales 16, 
Canada 12, and South Ahica 10. As to subjects, 
chemistry lias 42 students, physics 35, mathematics 
25, English 21, Instory 20, wlulo divinity, geography, 
line arts, metallurgy, and moral science claim but one 
student each. Trinity has now a strong lead m the 
number of research students with 46, followed ]>y 
Eraraaniiel, 37 ; Cams, 25 ; and Newnham, 21 ; at the 
other end of the list are Petorhouse, 3 ; Pembroke, 2; 
Jesus, 2; and Solwyn, 3. 

Mancuesteb.—M r. T. H. Osgood has been ap¬ 
pointed an assistant lecturer in physics. 

The Council has appointed Prof. A. H. Gibson to 
represent the University at the celebration of the 
centenary of the Institution of Civil Engineers. 

The following awards have been made : Grisedale 
biological scholarship m botany to Frances L, 
Stephens ; William Kirtley senior scholarship m 
©ngmeenng to Frank Roberts. 

The degree of doctor homris causa of the University 
of Pans has been confonod on Sir Frederic Kenyon, 
Director of tlio British Museum, and Prof. J. S. E 
Townsend, Wykoham professor of physics m the 
University of Oxford 

Tjik third annual report, for 1926-27, of the Londem 
School of Hygiene and Tropical Medicine, was [ire- 
sentod to the Couri. of Governors, whidi md/ on Oct 
31. The Director, Dr. Andrew Balfour, reported on 
the work of the Tropical Division, and stated that the 
advantages of the twenty u coles’ course of study m 
tropical medicine and hygiene, as compared wiih the 
shorter coiuse, have now boon definitely established. 
A Division of Medical Zoology has been constituted 
for administrative purposes, comprising the three 
Departments of Entomology, Helminthology, and 
Protozoology, with Prof. R. T. Leiper as its head. 
The organisation of the Museum continues to make 
steady progress under the immediate direction of 
Major-General Sir Wilfred Beveridge. Prof. W. W. C. 
Topley has been appointed to the chair of bacteriology 
and immunology, and is conducting a course of mstruc- 
tion for the newly instituted Diploma in Bacteriology 
of the University of London. The construction of the 
new building for the School, delayed by the coal 
dispute of last year, is now making substantial pro¬ 
gress The provision of clinical and pathological 
facilities for the study of tropical diseases has been 
considered by a committee, which recommends the 
establishment, adjacent to the School, of a hospital with 
150 beds, for which a capital sum of £250,000 would be 
necessaiy. The ftnancial account for the year shows 
an unexpended balance of £1452. The Trustees of the 
Rockefeller Foundation have now transmitted the 
whole amount of their original gift of two million 
dollars, which has been converted mto sterlmg at a 
favourable rate. The University Grants Committee 
has notified that the grant of £7200 for 1926-27 has 
been increased, with the consent of the Treasury, to 
£18,000 for the new year. 
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Aim aticlress on the future of iedmical education was 
dolivorod by the Prcsxdoni; of the Board ot Education 
on Oct 19 at the Wigan Mining and Technical College. 
Two points wore specially emphasised ' tho jmjiorfc- 
aiiceof giudanco in tho shape of speciIic;akons dohbor- 
atoly formulated by industrialists of what kinds of 
skill they wish to find in the recruits they are to draw 
from tho technical schools, and the importance of 
increasing the day classes, which at present have very 
few ]3uj:uls compared wit.li tho evening classes. As 
regards the first point, such specifications should 
provide for technical education the same kind of help 
as the secondary schools and universities receive, and 
have, for generations past, received from the pro¬ 
fessions Much attention has been given to this 
matter during the past two years m the United States, 
where more than six hundred ‘ job specifications ’ 
■were drawn up a year ago by twenty-five of the largest 
industrial concerns in the country. Lord Eustace 
Percy hopes that with increasing definiteness of aim, 
technical education will bo susceptible of more effec¬ 
tive advertisement tlian is possible at ])iosont and 
will, in cousequonee, obtain more sup[)oit. Ho 
attaches much importance to this task of “ making a. 
moie or less clear picture out of the kaleidoscope of 
technical education.” Referring to the need of more 
day classes, he pointed out that whereas about ninety 
percent, of all our technical education is conducted in 
evening classes, about eighty per cent, m Prussia is m 
classes which do not meet after eight o’clock in the 
evening In Germany likewise, employers of labour 
commonly make attendance by thoir employees at day 
classes obligatory. 

In the coiuse of a recent discussion of ‘‘ Technical 
and Nou-technical Management ” by tho British 
Section of the Bociet6 des lng6niours Cn'ils tlo France, 
an interesting account of technical education in 
Franco was contributed by Mr. Androuin and tho 
reader of the paper, Mr. Lucion A. Logros. It would 
appear that a groat deal of attention is being devoted 
to tho improvoinont of apprenticeship. (Jortam works, 
such as those ot Panhard and Lovassor, make spinaal 
arrangements for the tra.imng of thoir apprentices, 
for whicli purpose tlie older employees a.ro engaged in 
providing an intensive training m patkjrn making, 
machining, and fitting. Tiie value of tho instruction 
IS ineroasod since tho work porfonnod is on parts 
which are actually required in the factory in small 
quantities. Technical instruction in Franco is given 
111 public, national, and municipal schools. Private 
schools work in association with, or model themselves 
on, the State schools, and if efficient they are assisted 
by the Ministerial Department of Technical Educa¬ 
tion, which is said to be one of the best managed of 
State institutions. In all the schools tho aim is to 
provide a thorough groundwork, on which specialised 
training can afterwards be developed. The Poly¬ 
technic, the Schools of Minos, of Bridges and High¬ 
ways, of Posts and Telograplis, etc., are very well 
known and have been founded to supply engineers for 
the Government services. In addition, there are 
numerous important technical colleges and specialised 
schools. In all the industrial schools a certain amount 
of commercial training is proscribed, while industrial 
technology is taught m the commercial colleges. In 
the £coles des Arts et M6tiers, instruction is given in 
both theory and practice. Third-year students are 
sometimes made charge-hands over small groups of 
other students, and this has proved so successful that 
steps are being taken to extend the practice. Students 
are also instructed in the making of drawings, and in 
estimating and preparing cost cards for various parts 
ordered by manufacturers. 
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Calendar of Discovery and Invention. 

November 13 , 1807 -Th(‘ in<ui^qirai inoetine: of 
the was hol<i at. the Freoniasons’ 

I'avoni, iU'oai (^U(‘on St.root, on ISTov 13, 1807. 
Ainont> llio elovtai L»ontIonien {aosont were Davy, 
ilabin^*]t.on. Count Boui'uon, ({reenough, William 
Allen, and Richard Phillnis At tins ineetiiig a 
lesoluliou was passed That there b© forthwith msti- 
i-ut.ed a (.{oologicai Society, for the purpose of making 
geologists ac(|uainted witii each other, of stimulating 
tlaar zoal, of inducing thorn to adopt one iiomen- 
clatiu’e, of facilitating the coinmumcatioii of new 
tacts, an<I of aseertanung what is known of t-hoir 
science, and what remains to be discovered.’^ 

November 14 , 1894 .—Ton years after Sir Charles 
Parsons patented Ins steam turbine, the pioneer 
steam turbine vessel TurbunCi was constructed on 
tlie Tyne, and on Nov. 14, 1894, carried out her 
preliminary trial The Turbnna was 100 feet long 
and 44] tons displacement. Plor first engine was 
a single radial flow turbine giving 960 h p. at 2400 
r p.m., but this was afterwards replaced by three 
turbines developing 2000 h p and giving the vessel 
the extraordinary sj^eed of 34] knots. The after 
part of the vessel and both sets of machmery have 
recently been presented to the Science Museum, 

November 15 , 1850 .—In the ring of Saturn, first 
observed by (Galileo, can be distinguished three 
rings, an outer ring called A, a middle ring B, and 
an inner ring C. This inner, or dusky rmg, some 
11,000 miles across, was first distinguished by Bond 
on Nov. 15, 1850 

November 16 , 1492 —In the parish church of 

Ensisheim m Alsace hangs the oldest loiown meteorite. 
Of this a contemporary document says, On the 
loth of November 1492, a singular miracle happened; 
for between eleven and twelve m the forenoon, with 
a loud crash of thunder and a jirolonged noise, there 
fell m the town of Ensisheim a stone weighing 260 
pounds. . . It was taken to the church as being a 
miraculous object.” 

November 17 , 1893 .—Heaviside’s writmgs are 
contamod lu his “ Electrical Papers,” covering the 
period 1872 to 1892, and his “ Electro-magnetic 
Theory ” containing his work up to 1912. In the 
latter is his historic paper of Nov. 17, 1893, m which 
he laid down the principles of the use of inductance 
coils m telephone circuits. 

November 18 , 1846 .—Sulphuric ether had been 
known in the thirteenth centm'y. It was recommended 
as an inhalant for astlima by Pearson of Birmingham 
in 1785, and it is said that Faraday in 1818 noted 
the effects of inhaling it. It was Prof. Jackson of 
Harvard who suggested to W- T. G. Morton the possi¬ 
bilities of other as an anaesthetic, and on Oct. 16, 
1846, Morton successfully administered it to a patient 
in the General Hospital of Boston, while the discovery 
was made known to the world by Dr. Bigelow on Nov. 
18, 1846, 

November 19 , 1787 ." -'‘The advance of astronomy 
m tlu' eighteenth century,” wrote Miss Clerke, 

ran in general an oven and logical course. The 
age succeeding Newton’s bail for its sxiecial task to 
demonstrate the universal validity, and trace the 
f^ompk^x results of the law of gravitation. The 
accomplishment of that task occupied just one 
hundred years. It was virtually brought to a close 
when Laplace explained to the French Academy, 
November 19, 1787, the cause of the moon’s 
accelerated motion ” With this work, says another 
writer, “the last anomaly and the last threat of 
stability thus disappeared from the solar system ” 

E. C. S, 


Societies and Academies. 

London 

Royal Society, Nov. 3.—Hans Spemann (Croonian 
Lecture): Organisers m animal development. The 
concejition of ‘ organisers in dev'elopment ’ lias been 
derived from experiments m ainjihibian embryos in 
the earliest stages The different regions of such an 
embryo have not the same value for development. 
most of them are relatively indifferent and do not 
carry their destiny in themselves. This can be 
shown by transplantation of these parts into other 
regions of the embryo ; the;^^ follow the development 
of their new environments. But there is a ceitain 
legion m the embryo, parts of which, when trans¬ 
planted into an indifferent region of the embryo, do 
not ada|jt themselves to their new environment, but 
retain their own character, and force, as it were, the 
others to follow^ them Such parts organise a new 
embryo, which is built up partly b;v' the transplanted 
cells, partly by the cells of the host. Therefore they 
were called ‘ organisers,’ and the region where they 
he together m those early stages of develojiment the 
‘ centre of organisation.’ Further experiments have 
been made to determine the extent of this centre, its 
origin, its intimate structure, and the nature of the 
organising influence 

Pabis. 

Academy of Sciences, Oct. 3.—Mesnager : Observa¬ 
tions on a note by T J. de Seze—^H. Deslandres . 
The law of distribution of magnetic storms and of 
their elements. Consequences to be deduced regard¬ 
ing the constitution of the sun.—Paul Helbronner 
The ojDerations of the detailed geometrical description 
of the French Alps (twenty-third season, 1927) — 
Paul Montel: Subharmomc fmictions and their 
relations with convex functions —Pierre Humbert 
Spherical prepotential —L. d’Azambuja : The struc¬ 
ture of the solar chi‘omosphere.—E. M. Antoniadi • 
The rotation of the third satcUite of Jupiter. 
Observations made on this satellite during the last 
year with the 83 cm. telescope at Meudon Observa¬ 
tory show that this moon always jiresents the same 
face to Jupiter, except for a possible libration m 
latitude. It IS concluded that the period of rotation 
of the third satellite of Jupiter is equal to that of 
its revolution round the planet. — G. W. Ritchey . 
Some mechanical and other advantages of the small 
length and compact structure ot the Ritchey- 
Chretien type of a planatic telescope.—Jean Thibaud 
and A. Soltan : Spectrographie measurements m the 
mtermediate domam (senes K, L, M, N). —^Fred 
Vies . The optical properties of certam colouring 
matters susceptible of changing colour in concen¬ 
trated solutions of neutral salts.—W. Ipatieff and 
B. Mouromtseff: The formation of crystallised 
silicates m aqueous solution midor high temperatures 
and x>ressures. Silica gel, after heating for 30 to 
40 hours at 310°-320° C., under a hydrogen p>ressui’e 
of 200 atmospheres gives hexagonal jirisms and 
pyraimds of SiOg. Replacing hydrogen by carbon 
dioxide, a crystallised hydrate, 5 SiO>, 2 H^O is 
obtained. The preparation of crystallised siheates 
of magnesia, calcium, manganese, and zme is 
described.'—^Erlmg Botolfsen : The sublimation of 
iron m a vacuum. Vdien iron is heated in a high 
vacuum at 1300° C., below its melting point, it 
slowly sublimes. In one experiment xmder these 
conditions the velocity of sublimation of iron was 
0*07 per cent jier hour.—Jean Cournot and Macedo 
Soares Silva : The viscosity of nickel, aluminium, 
and the light alloys.—P. Lebeau and A. Damiens : 
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The oxisten(*e ot a (*otn{Hnui<i of fiaoiino and oxyg(‘ii 
(Natitbe, Nov 5, p. (>72)— Ueiie Van Aubel Idio 
^^^eiiesis of tlie uranifVrous deposits of "Ixasolo (Katanga). 
Cubic uraniiiit© is considered to ho a, pseudoiuoi pii ^ 
— L Picard and K. Soyer . The presence of 
the Jurassic and of the lower and middle Cretaceous 
on tlie western slope of Aritihban “-Jacques de 
Lapparent Tiio stratigrajilucal position ot tlic 
bauxites of the Pays do Konouillet—Ch. Jacob and 
L Mengaud The structure of the massifs of 
Mont-Pordu, iSestrales, and the Tondeiiora in Haut- 
Aragon —Henri Marcelet . Tlie cliemical analysis of 
the mud collected on the up{)er terrace of the Museo 
Oceanographiqiio of Monaco, following the storm of 
Oct 31, 192(> This brown mud lett behind after 
the storm was free from orgame matter, and con¬ 
sisted mainly of silica (46 ])cr cent.'i, calcium, and 
magnesium carbonates (36 p(‘r cent.), with some 
aiumiiia and oxide of iron. --H. Argaud and Q 
Billard The lymphoid stages ot the digestive tract — 

C Athanassopoulos • A somatome trie character 
of Nereus.—M. and Mme. A Chauchard : Cerebral 
motor localisations m the lower vetebrates,—Alfred 
Maubert : The inBuence of thorium X on the activity 
of emulsin. At very low^ concentrations the total 
radiation of thorium X has a slight accelerating 
effect on the reaction between emulsin and amyg- 
dalosule ; at higher concentrations the activity of 
the emulsin is reduced and finally destroyed The 
accelerating influence is proved to be due to 
the a-radiation only. — Jean Feytaud and Ron 6 
Dieuzeide: A })arasitic fungus of Beticuhtermes 
lucifugus. —A. Paillot, Two new Protozoa, parasites 
of the caterpillars of Pyraiista 911 / 6 dubs.—Edouard 
Chatton and Andre Lwoff: The evolutive cycle of 
tbe Infusoria Foeftingeria actbiiannn. The necessity 
for a second crustacean host .-—Etienne Wolff, The 
behaviour aiul the role of the eontraetilo vacuole 
of a fresh-water amadifi hJxpeimients are dosi'ribed 
proving the influence of the osniotn* prisssure on the 
(‘Ontraetiie vacuole, its finu'tJon aj){>ears to be tliat 
of a regulating organ, designed to increase the osmotic i 
pressure of the internal medium. 

Oct. 10 . — The piOHidcnt announced the death j 
of Hvante Arrlionius, corrcspoiidivnt in the Section | 
of Physics. — Ch. Fabry: The /'aJeulation of the j 
heat evolved by high frequency currents. A thco- j 
rotical cxx)lanation of some results recently given 
by M. d’Arsonval.—H Douvilld; The marble of 
Sarrancolixi and the limestones of Haute-Oaronne, 
—L. Feraud: The C 23 correspondences between 
the surfaces of space"' in four dimensions. — W 
Goloubeff: A limited autoxnorph fimction,—Grialou: 
Plane rotational movement of liquid possessing 
viscosity, the regime being permanent and the 
trajectories vertical.—Th. De Bonder: The funda¬ 
mental equation of quantic chemistry. ~U. P. 
Arcay and P. Etienne ; The rigidity of liquids.— 
P. Croze and C. Mibul: Abnormal doublets and 
inter combinations m the spectrum of 0II.—E. 

. Darmois and B. Descamps : The natural rotatory 
dispersion of the molybdo-malic complexes. An 
extension of earlier measurements into the ultra¬ 
violet, Th© dispersion found was much higher than 
that given by the inverse square law.—Pierre Bricout: 
The quantitative study of the luminescence of mercury 
vapour excited by electronic shock.—de Malle- 
mann : The electrical double refraction of benzil.— 
Josef Hrdlicka: The action of potassium permanga¬ 
nate on the photographic plate and infrmgements of 
the law of reciprocity.—A, Andant: The application 
of fluorescence spectroscopy to the ©xammation of 
powdered alkaloids. A detailed account of the 
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technKjuc ol the method is given , extremely small 
qumitities ot alkaloids can ht‘ exammod liy this 
metluxl, whii*h {iroimscs to l)o usehil as a moans of 
analysis - Ed. Chauvenet and E. Duchemin: The 
j)ur‘ilication of beryllia Starting with commercial 

heiyllia containing I -5 per coni', of impurities (mainl^y 
iron, aluminium, and calcium), heating m a cuironi of 
jihosgono at 450^' 0 . removes iho iron and aluminium 
as volatile chlorides The residue extracted with 
w^ator loaves pure borylha.—J. Bougault; Boiizal- 
[ihenylethylsuccimc and henzylxJionylothyimaleic 
acids—Mine Ramart-Lucas The mechanism of 
molecular transformations - -E Blondel : Tiio geology 
and mctallogcny of iho zinc deposit of Oho Dieu 
(Tonkin) E Bruet: The nature and the ago ot the 
sedimiMit ol the plateaux io the north-oast of La 
Ferte-sur-Aube Pierre Lesage Oiu’vos of growth 
and horediiy of the prce.ocity eharactor m very 
differenii lai^tudos.—P, Lasareff: The theory of the 
stimulation of nerves and muscles by oloetric currents 
of high frecpiency and short duration —Lesbouyries 
and Verge : The Altering forms of Koch’s bacillus 
m canine tuberculosis - -Andre Jousset : Researches " 
on ])ulmonary anthracosis 

Washington, D.O. 

National Academy of Sciences (Proc., Vol 13, No. 9, 
September). —E. S. Castle: The interrelation of the eyes 
of Palyeinonetes as concerns retinal pigment migration. 
Plaster of Paris and lamx)black makes a harmless eye 
covering, and m Palaemonetes with one or both eyes 
covered, the pigment in the covered oi‘gan takes u]> 
the xiosition occupied by the pigment of eyes adapted 
to darkness. Leaving one eye uncovered does not 
affect pigment movoniont in the covered oyo.—^Honry 
Fedenghi • The blood-vossols of annelids. Annelid 
blood-vessels generally and vertebrate cajoillaries are 
similar both histologically and xihysiologically. Both 
consist of an ondothelium witli a layer of isolated colls. 
In NercU' vire.ns, contraction of contractile vossels is 
mdopeadont of central nervous control and is of two 
typos, (a) })oristaltic, due io the endotluhum ; ( 6 ) 

local, due to tlio isolated cells {Muskelzcllen) and 
actuated by direct stimulation.--dan Schilt: The 
effect of a rotation of tho galaxy on jirofXT motions lu 
right ascension and declination 1^ Knaster and 0. 
Kuratowski * Remark on a th(‘orem ot U. L Moore. 
Tho theorem ref<n\s to indecomposable contiuua.— 
(lofdon T. Whyburn • (‘oncorniug tho 0 ])en subsets of 
a ])lane continuous curve.~~S Lefschetz . On the 
fimetional independence of ratios of theta functions. 
—E. V Watson and J A. Van den Akker : The direc¬ 
tion ot ejection of X-ray ©loctrous. Magnetic spectra 
of the electrons ojectoci by X-rays from exceedingly 
thill metallic films show that the most probable 
direction of ejection is a Ifltle forward of perpendicular 
to the direction of the X-iay beam and is tho same 
whatever level in thc^ at/om the electron comes from 
and whether tho absorption energy is largo or small. 
It is difricult to explain those results if tho oloctromc 
orbits are regarded as having jihysical reality — 
William Duane : Tho character of tho gtmoral, or 
continuous spectrum radiation Electrons from a hot 
wire cathode were shot into a stream of morc.ury 
vapour at very low pressure and th© radiation pro¬ 
duced by imjiacts of electrons and mercury atoms 
was observed by an ionisation chamber. Tho voltage 
apphed to the tube was less than 12,000 volts (tli© 
I/-series of mercury require at least 12,300 volts and 
any JJ-senes radiations were absorbed), so only general 
radiation was measured. Under, these conditions, 
with many impacts, the electron transfers almost all, 
if not all, of its kinetic energy to tho quantum of radia¬ 
tion produced, which appears to he very nearly mono- 
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clironiatic —iL ti Dieke and llaroid D. Babcock 
Tho Kfcnicdiire of the atniofiplienc absorption bands of 
oxygon. ^ Chark« K. St. John : Revision of Rowland’s 
pi’eloninary tables ol solar sjiectrum wave-lengths. 
The staitiiig pojtit ol Rowland’s system ( 1893 ) was 
the mean wave-length of the line of sodium as 
rofoiTod to the standard metro by five observers In 
1893, Miciiolson and Benoit, and in 1907 , Benoit, 
Fabry, and Perot, using a Michelson interferometer, 
obtained tho alisoluto wave-length of the red cadmium 
lino in terms of tho metre des aohioes, and this was 
adopted as (he primary standard in the uiternational 
system of wave-lengths For many years now, 
measurements have been made at Mount Wilson, one 
senes utilising simultaneous exposures to the centre 
of the sun and the standard iron arc with the 30 ft 
and, later, the 75 ft. spectrograph, and the other 
mtorferomoter measurements, and the results corrected 
for the rotation and orbital motion of the earth The 
I’esults aio to be issued shortly by the Carnegie 
Institution of Washington as a “ Preliminary Table 
of Solar Spectrum Wave-lengths.”—George de Thierry 
Application of the law of simihtude to hydraulic 
laboi’atory research — 2 \. Keith Brewer : Some factors 
influencing the ignition of carbon monoxide and 
oxygen. The ignition point of an explosive mixture 
of carbon monoxide and oxygen, using a condensed 
discharge, is, at constant pressure, determined by the 
energy of tho spark, while at different pressures the 
Ignition points are related as the voltage. Water 
vapour as an impurity lowers the ignition pouit, the 
merest trace enabling the reaction to proceed to 
completion, whereas in the dried mixture there was 
seldom more than 10 per cent, completion. Other 
impurities may be (1) inert except that they absorb 
energy, increasing the ignition potential (nitrogen, 
earl)on dioxide, chloroform, alcohol, etc.), or (2) 
oxidised m tho explosion and thus lower the 
ignition ]X)i.cntial (water, hydrogen, alcohol, carbon 
(lisul})hide, etc.), Tho effect of alcohol depends on the 
amount of oxygen present. It is suggested that the 
lowering of ignition potential is brought about by 
the catalytic activity of ‘ new-born ’ decomposition 
products of the impurity. 


Official Publications Received. 

British 

County Boiough of Halifax Secoiul Annual Report of the Coipora- 
tion MiiBouniH for tlie Year 1920-7 Pp 20-i-2 plates, (Halifax ) 

Report ot tlie Marlboiuugh College Natural History Society for the 
Year ending Christmas, 1920 (No 75) Pp 01-f 2 plates (Marl- 
boiougli.) To nu'mbers, 3s , to non-membeis, os 

Jouinal of the Indian Institute of Science Vol lOA, Pait3 Intiuence 
ot the Sulphur Atom on Optical Rotatory Power. By P. P Shukla 
Pp 33-11 8 annas Vol. lOA, Fait 4 The Constitution of the Acid 

toimed liy the Action of Sulphuric Acid on Camphorquinone By 
Madhay Balap Bliagvat and John Lionel Simonsen. Pp 43-55. S 
annas (Bangalore ) 

A List ot the Serial Publications available for Consultation in the 
Libraries and Scieiititic Institutions of the Union of South Atiica 
Cominled for the Rosearch Grant Board of the Department of Mines, 
and Industries by A 0. G Lloyd New and revised edition. Pp iv-f- 
25‘9. (Cape Town.) 

Journal of the Society of Glass Technology Edited by Prof WES. 
Turnm Vol n, No 43, September. Pp x\-j-vu-i-31 45-1-277-392-1-229- 
320-f XM-xxx (Sheflleld ) lOs Gd 

Colony of the Gauibia The Annual Ri‘port of the Department of 
AgiiculLiiie for the I'eriod January 1st, 1929, to March 3Ut, 1927. 
Pp. 63 (London The Crown Agents for the Colonies ) 5.9 

British Honduras Annual Report of the Forest Trust for the Year 
ended 31st March 1927 Pp 22. (Belue, British Honduras ) 

Report of the Council of tho Natural Hmtorj Society of Northumber¬ 
land, Durham and Newcastle-upon-Tyne, intended to be presented at 
the Annual Meeting of tlie Society, 2nd November 1927 Pp tO 
(Newcastle-upon-Tyne) 

Tanganyika Territory. Report of the Department of Agriculture for 
the Year ending 3Lst Maich 1927 Pp 4b (London . The Crown Agents 
for the Colonies ) 2a. 

Wigan and District Mining and Technical College Report of the 
Principal on the Work of the Se.ssion 19215-27 Pp 24. (Wigan ) 

Battersea Polytechnic, London, S W 11 Repoit of the Principal foi 
the SoHSiou 192(5-27 Pp. 38 Bvamination Lists, August 1927. Pp 3(5 
(London.) 

Wo. 3028, Vol. 1201 


All Ministry Annual Repoit of the Meteorological Comuiittee to the 
Air Council foi the Icar ended 31st March 1927 (M 0 29S ) Pp 75 
(London H M Stationeiy Oftice ) 2s net, 

UmvciMty of London Unueiaity College Calendar, Session 1927- 
1928 Pp l\x4-x-j-470-fK\i coin-1-40. (London Taylor and Piancis ) 

Foueh.n 

Obseiiatoire de i^i-ka-Mei Annales de I’Observatoiie astronomiqiie de 
E(i-se (Chine). Tonic IG Coopenition de r(3bser\atone de Zi-ka-wei a 
la revision mteinatioiiale des longitudes Pp iv-fllb-f 17 planches 
(55i-ka-\vei) 

Glassihed List of Smithsonian Publications a\ailable foi Distribution, 
Septembei 17, 1927 Compiled by Helen Munioe (Publication 2922.) 
Pp VI- 4-29 (Washington, D G Government Printing Ofhee ) 

Depat tnient of the Interior Bureau of Education Publications 
available September 1927. Pp 25 (Wabhington, D C . Governnient 
Printing Ofhee ) 

Social Research Department First Annual Report. Pp 8. (Peking 
The China Foundation for the Promotion of Education and Culture ) 

Reale IsLituto Loinhaido di S jienze e Lettere, Milano Nel centenario 
dellamoite di Alessandro Volta Discorsi e note del Presidente Beizolan, 
del MM EE Gias-,! e Mnrani, e nei SS CC Somigliana e Volta. Pp 149 
(Milano Ulrico Hoepli ) 

Smithsonian Miscellaneous Collections. Vol 79 (whole Volume) 
World Weather Records Collected from Official Sources by Dr Felix 
Exner, Di G C Simpson, Sir Gilbert Walkei, H Helm Clayton, Robeit 
0 Mossnian Assembled and arranged for publication by H Helm 
Clayton Published uiidei Giant from John A Roebling (Publication 
2913) Pp. vii-fll99 (Washington, D.C SinitUsoniau Institution ) 

Depaitment of Commerce Bureau of Standards Circular of the 
Bureau of Standards, No. 32S Testing of Measuring Tapes at the Bureau 
of Standards Pp IG (Washington, D 0 Government Pnuting Oflice > 
10 cents 

Field Museum of Natural History Report Senes, Vol 7, No 1 
Annual Report of the Directoi to the Board of Trustees foi the Year 
1920 (Publication 243 ) Pp 174-f-20 plates Botanical Senes, Vol. 4, 
No. 5 1 Various Spermatophjtes, by J Francis MacBnde , ii Mosses ot 
Peru, by R S Williams. (Publication 24t) Pp 99-lo9-f-8 plates 
(Chicago, III) 

Department of the Interioi U S. Geological Suivey Bulletin 787* 
Geology and Ore Deposits ot the Mogollan Mining District, New Mevicu 
By Henry G. Feigiisun. Pp 'vi-flOO-i-27 plates 07 cents Water- 
Supply Paper 769* Surface Mater Supply ot the United States, 1923. 
Part 9 Colorado Rner Basin Pp v4-lS9 25 cents Water Siipplj, 
Paper 574 Surface Water Supply of the United States, 1923 Pait 12* 
North Pacific Slope Drainage Basims. C. Lower Columbia Ri\ei Basin 
and Pacific Slope Drainage Basins in Oregon Pp \ -f-194-1-h-f 3 plates 
.35 cent.s Professional Papei 149 Coiielation of Geologic Poimations 
between East-Centi<il Colorado, Central Wyoming and Southern Montana 
By Willis T Lee Ppi. v-FSO-1-35 plates- 50 cents. (Washington, D 0, 
(Jovernment Printing Office.) 

Agricultinal Experiment Station, Michigan State College of xVgnculture 
and Applied Science Ciiculai Bulletin No 104 Fhes coiiimonh'- found 
111 Dwellings. By Eugenn McDaniel Pp. 17 (East Lansing, Mich ) 

Bulletin of the American Mn.seum of Natural Hibtorj. Vol 54, Ait 3 
The Reptiles ot Hainan By Kirl Patterson Schmidt P]) 3'J5-4Lj5-f 
plate 27 Vol 54, Art. 4 : Notes on Chinese Reptiles By Kai 1 Patterson 
Schmidt. Pp 497-571-j-plates 28 30 (New York City.) 


Diary of Societies. 

SATURDJr, November 12 

Institution of Municipal and County Engineers (Southern Distnct 
Meeting) (at Town Hall, Chippenham), at 11.30 
Roy^l Institution of Great Britain, at 3 —E Caiumaeits The 
Mam Features of Modem Englusli Lifteiature (II ) 

Phi&iological S 0 GIF.TY (at Institute of Physiology, Cardiff Unnersity) 

MONDAT, November 14 

Royal Geographical Society (at Low’ther Lodge), at 5 —Col H S L 
Winterbotham The Triangnlation of Afuca 
Royal Society ot Medicine (WarSection), at ,7 —Majoi E C Lambkin . 

Recent Investigations into the Treatment of Gonoirhusi 
Brii’ish Psychological Society (Education Section) (at London Day 
Tiaiuing College), at G —Dr. W S. Inman Emotional States and their 
Relation to Eye Symptoms and Disea.ses. 
iNSTiTorioN OF ELECTRICAL ENGINEERS (Noftli - Easteiu Centre) (at 
Ai'mstiong College, Newcastle-upon-Tyne), at 7.—A H Law and 
J P Chittenden Higher Steam Pre.ssiues and their Application to 
the Steam Turbine 

Institute of Metals (Scottish Local Section) (at 39 Blmbank Crescent, 
Glasgow), at. 7 80 —A. Logan : Brass Foundry Practice. 

Railway Club (25 Tothill Street, S.W ), at 7 30*r-TL A. Vailanee . 

London’s First Railway—the London' and Greenwich, 

Royal Society of Arts, at 8.—Prof H G H. Carpenter: Alloy Steels, 
then Manufactuie, Properties, and Uses (Cantor Lectures) (I) 
SuRVE'iOBs' Institution, at 8.—E. S. Cox: Presidential Address. 
Institution of Electrical Engineers (Western Centre) (at Bristol) — 
A. R Cooper Electrical Equipment of Track on the Underground 
Baihvar s ot London 

Medical Society of London —Clinical E\ening. 

TUESDAY, November 15 

Royal College of Physicians of London, at 5 —Dr P C Varner- 
Jones: Village Settlements and the Tuberculous (Mitchell Lecture) 
Royal Institution of Great Britain, at 5 15 —Sir John Herbei't 
Parsons , Light and Sight (01). 

Royal Society op Medicine, at 5 80 —General Meeting 
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Zoological yociEi'Y of Loi^don, at 5 JO —riu Aithiu Kaith and l)i 
N A n^ee Shaip E\hi])ition oi Goi'illa Skulls—11 Cott E\hibi- 
tion <d Photugcraphs Liken on tlio Z.uabe/! —!)i \V D M itthnw Tin" 
Evolution ot Marmitals in the Eoeeno —F N C'hasnii and () Bodon 
Kloss irnmals —\ boveiiduf" (u) Notes on 

East Afinan ilitds (cltioli} Nestnnj; haluts and stoiiuudi cordonts) 
tollect'Ml lt*J0 ; (/)) Notes on some East Aliieau Invei telnat<‘s < olli'cted 
I'tJT 

l\sTiTtiio\ <11 Civil Enoini ni s, at o—f)i o Faber Plastic Yield, 
Shrinkage, and other Ihoblerns ot Com itdo .ind then Elleid on Design 
iNsiiTtTiioNj OI- Eill'I’eical KvioNid US (East Midland Sub Cimtie) (at 
Luugliho!ough College), at o !7—W Wilson Piotectui Gear 
iNsTiTO'^iON OI' MncrivNUAL Enginekr'S (Mancliestei .Meeting) (loinlly 
with N(u thAYe’.tein Centie ot Instd-utioii ot kleetiic.il lOngineeis) 
(at Milton Jiall, M intl'cster), at 7 —W VcCleiiartd The Apphcations 
oi Electimit} in Waiships 

Rovvl PHorouuvPHiG SociLiv OF Giievt Bruain (Kineniatograph 
Giuup), at 7--T F Langlands Denionstiation ol the ‘Oanipio’ 
Coinhmed Kmeiriatograph Oaimiaand Projeidoi 
iNSiirriTiON OF Elfuikical BNoiNKi'iia (Noitli Midland Centie) (at 
Hotel Metiopole, Leeds), ,it 7 15 

Royal lissi'irunoN of Great Britain, at ‘i I > —M. Paul Painlcve Les 
CoiK eptiona Modernes de la Matieie et de la Scien(*e Classiqne 

trEDNESDAY, Novlmhlr D, 

iNSTiTUiioN OF Muntcipal AND COUNTY Enmnlrus (iDsh District 
Meeting) (at .15 Dawson Slieet, Dublin), at 3 30 
Royal iNaiii'iUTE or Publk’ Health, at 4--Dt. B Williams The 
Milk Sujiplj 

Mkbical Bocifty of Xjondon, at 5 —bold Hewait . Criminal Law and 
Insanity (David Lloyd Roberts Lecture) 

Royal Meteoroloi.U'al Soi.rarY, at 5 —Special General Meotnig for 
consideration ot Proposed Alteiation and Additions to By-laws — 
Ordinary Meeting, at 5 15 —Di 0 B P Biook.s The Inlluence oi 
Forests on Ramtall and Run*ofl —-C K. M Douglas. The Secondary 
Depres-ion on the Night ot Jan 2S 29, p)27 —Dr B Kidson' The 
Oiiculation of the Atmosphere over Melbourne. 

Geological Society or London, at 6.30 —Dr W. D Lang, Dr L. P. 
Bpath, L R. Oo'i, and Helen Marguerite Muii-Wood The Belenmite- 
MarlH of Charmouth a Senes in the Lias of the Dorset Coast 
Institution of Civil Engineers (Students’ Meeting), at G.30 — J B. B. 
Griggs Address 

ELEid’RtCAL Association for Women (at B.L M A. Lighting Service 
Bureau, 15 Savoy Street), at 7 —Miss J. Sharp and others Tlie Care 
and Maintenance of Electrical Apparatus 
In.si’itution of EiEcrRiCAL Engineers (Sheffield Sub-Centre) (at Royal 
Victoria Hotel, Sholhold), at 7 30.—-A H Law and J, P Chittenden . 
Higher Steam Piessures and their Application to the Steam Turbine 
Merseyside Aquarium Society (at 1 Falkland Road, Bgremont), at 7,30 
—’J W Gufcmor(‘* Aiiuatic Birds (Lecture) 

Royal Mioboscopical Society, at 7 30 —Dr J A. Miirrav . Methods 
for the Demunstrati on of Bicieria in Fio/en Seetion.s —Miss K. F M. 
Kirby, Plmtul Deimlopmerifc m Osmunda fSpoies — Di R J 
Ludtord Cell Migiation lu Tissue Cultuies and its Relation to the 
Repair of Injuries to the Epidmums 

Royal Society of Arts, at 3,—ih’of Li'onard Hill: Overcrowding in 
Public Conveyances, 

0 B.C. Society for CoNSTRiunivE Birth Control and Racial 
Progress (at Eshex Hall, Strand), at h.— Dr. Mane Stupes Brief 
Rf'sirim'* of the Yeai’s Bvcnt.s,—Mis Helen Bowes Pease and others 
Discussion on A Consideration oE the Position of Lahoui Women and 
Bath Control 

Institute of Chemistry (Annual Gini(‘ral Meeting), at 8. 

Entomological Society of London, at 8. 

Folk-Lore Society (at University College), at 8 —Prof. R W. Ohamber.s 
The Story of Offa ; a Study of the Growth of a Folk Tale in England. 
Eugenics Society (at Royal Society), at b,3() —Dr F. A. E Crew . 

Concerning Natural ImnmnitieH and Disease Resistance. 

Institution of Mechanical Engineers (Bristol Meeting)—Sii William 
Bragg • Apidication of X-rays to tlie Study ot the Crystalline Structure 
of Materials (Thomas Hawksley Looture). 

THURSDAY, November 17 

Royal Society, at 4.30—Prof. T G Brown ' (n) Absence of a Linear 
Redationship between Graded SimiiH Reflex Flexions and the Rela¬ 
tions thereof evoked by a Constant Extension Prodnemg Stimulus; 
(h) Absenee ot a Linear Relationship between the Re hex Flexor 
Shorteningb evoked by a Graded Series of Flftxion-producing Stirnuh 
and the ‘Inhibitory' Lengthenings of a Constant Extension Reflex 
evoked by the same Stimuli, (c> The Relation of the Magnitudes of 
Remaining Reflex Shortening m Two Antagonistic Muscles duung 
Compound Stimulation.—Sybil Cooper and D Denny-Brown* 
Responses to Stimulation of the Motor Area of the Cerebral Cortex.— 
To he mid in title only —Prof J. Lorram Smith and T. Rettie: The 
Distribution of Ijymphatics defined by Antolysis of their Contents 
Royal Institution of Great Britain, at 5.16 —Dr R E M. Wheeler. 

London before the Norman Conquest (I.) 

Institution of Mining and MbTALLoRGY (at Geological Society), at 5 80. 
Institution of Electrical Bnginebhs, at 6 —Capt B. S Cohen: 
Apparatus Standards of Telephonic Transmission, and the Technniue 
of Testing Microphon6,s and Receivers 
North-East Coast Institution of Engineers and Shipbuilders, 
at C>.—S. G. Vmkei The Application of High Pressures to the Re¬ 
ciprocating Marine Steam Engine 

Institute of Metsls (Birmingham Local Section) (jointly with Birming¬ 
ham Metallurgical Society and Staffordshire Iron and Steel Institute) 
(at Engineers’ Ciub, Birmingham), at 7.—Open Discussion on Annealing 
Institute of Chemistry (Edinburgh and East of Scotland Section) 
(jointly with Society of Cheimcal Industry) (Edinburgh and East of 
Scotland Section) (at 31) York Place, Edinburgh), at 7 15.—Prof R. M. 
Caven: Chemical Formnlm of Long Ago, 
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iNsiiTuiroN (11 AuroMonii u En< infirs (Tjorulon Giadiiates’ Meeting) 
(at Watcig.ite Douse, Adel phi), al. 7 J<) —lb (i Dunn , Mutoi Omnibus 
Design—F B Glint (Jfdlulose F’lnisli foi Omnibus Use 

Chlmiual So( ikt\ , at H — D Oavaiiagh ' (u) Diileienti d Potfuitiomeiric 
Titration Itiit 1 Simjile Metliod (h) Fail il Delimsl Metbod •— 
Miss F M Haniei A Goneial Method ictr the Ihejjatatioii of Oar bo 
eyamue Dv<‘s 

Royal Sodi.iv of Tuoiucal Mi-ou ink and Hvoiknl (babniatoiy Meet 
mg) (at London School of Hmume and 'liojm.d IVUslicnn, Rndslcugh 
Gaiddis), at 8 15 — Demonstrations bj Di Maiy V F Beattie, 
Mojoi IJ 0 Blown, Di I* A Buxton, Di A (tistidlam, Gaj)t W 
j>ye, Dt H M llansehell, Col S P James, Ool. Clayton Lane, Dr 
P II Mansou-B.ilir, Dr N A I);^ee Shaip, Drs J Gordon Tlioinson 
and A Robertson, Dr V B Wigglesvvoitb, and Di C M Wenyon 

Rotal Socilfy of Mediotne (Electio Therap(‘utics, Medicine, Surgery, 
and Olthopacdu s Stations), at 8 30—Dr. A E Ban lay (Electio- 
Theiapeutiu«), Dr E I Spiiggs (Medicine), Mi Max Page (Suigeiy), 
H A T Faubank (Oithnpa*dies), Di A P Hurst and Di A C 
Jordan Special Discussion on Radiological Pit!alls 

Nohth-Easi’ Coast Institution of Mnoinkbrs and Shipbuilders 
(at Newcastle-upon-Tyne) 

Institution of Mkohaniual Enoinkfrs (Biimiiighaiu Meeting)—E 
McKie Boibm House Economy 

iNSHTHTiON OF Meuiivniual Enoini-brs (Manchester Meeting)—Sii 
William Bragg Apjilication ot X-ia>s to tiie Study of the Ciystalliiie 
Siructuie ot Matmials ('riiornas Ilawksloy Lectuie) 

FRIDAY, Novemuer IS 

Assouiaiion of B(onomi(’ Biolooists (at Imperial College of Science), 
at 2 30 

In-stitution of Mkuhvnr'al Eni.inekiis, at i* — H Gutteiidge Modern 
Portland Cement Xdant 

Royal Photoohapuic Society or Great Britain (Informal Meeting 
of Pictorial Qioup), at 7.—A, Xvriapp The Graphic Ilopresental ion ot 
a Thud DimeiLsioii 

Junior Institution of Enoineer.s (at Caxton Hall), at 7 30 —Sii 
Miudoch Macdonald The Nile and the Use ot its Waters (Preudcntial 
Inaugural Addres.s). 

Society of Chemical Industry (Chemical Engineering Gioup) (at 
Chemical Society), at 8.—A. J. Bronghall. Some Modern Methods of 
Recovery oi Lubimating Oils 

Royal Society op Medicine (Electio-Tlieiupeutics, Medicine, Surgery, 
ami Orthopmdics Sections), at 8 30 —Discussion on Radiological 
Pitfalhs 

Society of Dyers and Colourists (Manchester Section) —L G. Lawn(‘ 
The Microscopic Investigation of Aitilicial Silk Fibres* 

Institute of CHFMiaTiiy (Leeds Area Section) (Annual General Meeting 
(at Imeds) —H, Salt The Training of a Ijeathei Chemist 

Oxi'ORD University Junior Scientific Club— 0 J. Allen* British 
Railways . their Locomotives and Engineering (Lecture) 

SATURDAY, November ISI 

Royal iNSTrruTiON of Great Britain, at 3 —(f Holst * Samuel Wesley 
and Itobeit Pearsall (I ) 

Briiirh MYcoLomcAL Society (at Umveisity (iolh'go). 


PUBLIC LECTURES. 

SATURDAY, Novi mbpk 1 * 

ilORNiMAN Museum (Forest Hill), at 3,30.—Mrs. R Aitken Dances 
of the Pii(‘bIo Indians 


MONDAY, November 14. 

INSTITUTION OF El ECTRKHL Enuinrj&rs, at f) 30—Sir William Hardy 
Phy.sicH m the Pood Industry (I^ecture No 13 of the Institute of 
Phy.siCK). 

East Anoiian Institute of Aoriculturl (C'helmsfoid), at 7.— Principal 
D B Johiistone-Wallaee. Laying down Land to Permanent Fas turn 
and the Use oi Seeds Mixtures m Arab'c Faiming. 

TUESDAY, November 15 

Ring’s Cor lege, at 5.30—Miss Hilda D. Oakeley The Philosophy of 
Personality. (Succeeding Leetures on Nov. 22, 29, and Dec. 6 ) 

WEDNESDAY, November 16. 

King’s College, at 6 80.—Dr. Dorothy Riock : Secondary Education . 
The Girls’ School. 

University College, at 5 30,—P. R. James The Decoration of Book¬ 
bindings 

Londv)N School of Economics, at 6 — J J Sarjeant: Office Macliineiy * 
Demonstiation of the Barlock Typjwnter 

FRIDAY, November 18. 

King’s College, at 5.30—Dr. C. Aubi, Tho Italian Excavations at 
Gyrene, 

SATURD.iY, November 1'). 

IIORNiMAN Museum (Forest Hill), at 3 30.—TI N Milligan* Common 
Mistakes about Bv'olution. 


CONGISESSES. 

Novfmber 14 TO 19 

Public Work!», Roads ayd Transport OoNGREbS (at Royal Aguculimal 

Hall). 


December 15 to 24 

JouRNLES M f DICALL'S u’Bt-Yp'iE (lit Cairo) 
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Evolution and Theology. 

HE recently published correspondence between 
the Bishop of Birmingham and the Arch¬ 
bishop of Canterbury has not been without interest 
for students of the natural sciences, since it sheds 
some hght upon the attitude of the authorities of 
the English Church towards the results of scientific 
research. We are of course not concerned in these 
columns with spiritual faith or denommational 
belief, but it is appropriate to make clear the atti¬ 
tude now presented by leaders in the Church 
towards progressive scientific knowledge, and the 
best method of doing this may be to quote cer¬ 
tain relevant passages from the correspondence in 
question. In parenthesis, and as a sign of the 
new spirit which now prevails between leading 
representatives of science and theology, it is suffi¬ 
cient to mention that Sir Arthur Keith, president 
of the British Association, is to take the chair on 
Monday next at a lecture to be dehvered by Dean 
Inge on the subject of “ Scientific Ethics.” 

Dr. Barnes’s first letter to the Archbishop, 
occasioned by the outburst at St. Paul’s Cathedral 
on Oct. 16, contams the followmg observations* 

“ One cause of the weakness of the Church has 
arisen from the apparent determination of teachers 
to ignore scientific discovery Though all competent 
biologists accept man’s evolution from an ape-like 
stock, the theological consequences of such belief 
are still seldom sffited. I set myself years ago to 
expound these consequences and to show why they 
did not seem to me to upset the mam Christian 
position.” 

To this the Archbishop rephed that the Bishop 
was disturbing himself unnecessarily, since evolu¬ 
tionary views had won wide acceptance amongst 
religious people, and were now no novelty 

'' I believe that you overrate the adherence of 
thoughtful people to creation theories of fifty to a 
hunc&ed years ago, and I scarce!}^ think that among 
those who listen to you there are a ^eat number 
who bold the opmions which you satirise. Eor my¬ 
self, at least, I can say that your position on the 
biological question, in outhne and so far as I under¬ 
stand it, IS one with which I personally have been 
familiar for more than fifty years. Believe me, this 
teaching, however admirable, is to most of us not 
novel ” 

Although these remarks may be said to have 
evaded the issue raised by Dr. Barnes, yet they 
constitute a valuable pronouncement, admitting as 
they do the theological legitimacy of evolutionary 
opinions , and they *were immediately welcomed as 
such by Dr, Barnes ui his reply. 

“ I w’-ould pubhely thank your Grace for your 
letter m answer to my own. By tacit acknow- 
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ledgmeiit of tlie truth of the biological doctrine 
of evolution your Grace removes from Christian 
ministers of our Cliurch any qualms in proclaim¬ 
ing it ” 

Dr Barnes then returned to the point alluded to 
in his former letter, a point which the Archbishop 
had allowed to escape him 

Of course in my sermons I have sought to 
emphasise not so much the doctrine itself as the 
readjustments of Christian dogma consequent upon 
its acceptance.” 

Since no ofticial reply has been publislicd to 
this further letter of the Bisho]) of Birmingham, 
the Council of the Churchmen’s Union, a body 
of theological liberals under the presidentship 
of the Very Rev. Dr. Inge, Dean of St Paul’s, 
dispatched a letter to Dr. Barnes, which con¬ 
tained the following remarks 

''You are blamed for preaching evolution to 
general congregations Now it is true that the 
accepted teaching of science on this subject has long 
been familiar to educated people who find no diffi¬ 
culty in reconciling it with the Christian faith. But 
the acceptance of evolution as a biological theory is 
often unaccompanied by any attempt to follow up 
the consequences of the theory in their bearing on 
traditional theological vstatements, and we believe 
that in makmg the attempt you arc doing good 
service which is greatly needed at the present time ” 

The correspondence from which the foregoing 
extracts have ])eeii given scorns to indicate a 
somewhat anomalous state of affairs. While 
biological theories of the evolutionary oi-igin 
of man, and indeed of creation generally, ap¬ 
pear to prevail among educated members of the 
Church of England, clerical as well as lay, no 
systematic attempt is being visibly made to 
modify the traditional dogmatic system in view of 
the new knowledge which radically affects it. 

The pressing nature of the need for such theo¬ 
logical restatement in view of knowledge which, as 
the Archbishop reminds us, is fifty years old, can 
escape no reflective person. We have only to consider 
how integral to the traditional dogmatic system is 
the doctrine of a historical fall of man. The 
Christian theory of human nature (that is, its need 
of supernatural grace, and so on) hangs upon it, 
while the scheme of redemption, involving a 
historical incarnation, is its dogmatic correlative. 
It is not merely a question of the earth having been 
created in six days or during incalculable periods 
of time—that issue, though it has been considered 
serious, is trifling compared with the others raised 
by the theory of evolution. 

There has, of course, been much literature pub¬ 
lished dealing with different aspects of the subject. 
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Dr N P. Williams, the Regius professor of divinity 
at Oxford, devoted his recent Bampton Lectures ” 
to a historical and philosophical trcaitnuad. of the 
doctrine of original siii , a book c!iaractens(‘d, as ^ 
Prof W. R. Matthews lias observed, l)\^ its frank 
acceptance of modern views of tlie voi’ld and its 
repudiation of ideas vhieh have long been accepted 
m the Church ” Canon Streeter also, m his book 

Reality (1920), includes some remarkably stimu¬ 
lating chapters whicli deal <[nito frankly with the 
problems of man’s relation to Nature, and, above 
all, of the problem of evil—of which the Genesis 
myth IS an attempted solution. This problem, 
wliicli IS so radically affected by evolutionary 
theories. Canon Streeter rightly regards as more^ 
important than any other for religion Thus evolu¬ 
tion touches the very heart of religion, and cannot 
be disregarded by religious teachers who take their 
task seriously. 

If we may be permitted another example, it 
may be found in Dr. Major’s '' English Modernism,” 
a work which contains lectures recently delivered at 
Harvard. Dealing with new ideas of creation, he 
registers the acceptance of evolution as the Divine 
creative method, and the abandonment of instant¬ 
aneous creation by successive Divine fiats”, and 
he observes that this ” entails the acceptance of 
the fact that the creative process is still proceed¬ 
ing.” This view, ''although it seems modern, 
appears to underlie the theology of tlie Fourth 
Gospc'l,” and is also in harmony with the remark¬ 
able jiassage in the eighth chapter of Honidhs^ where 
creation is spoken of as still travailmgin birth-pangs. 

Yet in sjixtc of these and other sincere and able 
efi'orts to find a now expression of Christian tniili 
in terms of evolutionary science and philosojiby, it 
seems to bo widely held in authoritative carcles (1) 
that the new doctrinal view should he disscmnnated 
only with extreme caution and reserve, and (2) that 
restatements of dogma would at present be highly^’ 
dangerous. It would seem to be against this over¬ 
cautious policy that Dr, Barnes is in revolt. In 
advocating the bolder course, he will certainly 
have the sympathy of men of science, who are 
quite accustomed to frank restatements of doctrine; 
indeed, science has progressed by means of them 
As for the fears expressed for tlie faith of the 
weaker brethren, a remark made many years 
ago by Prof. Harald Hoffding seems apposite : 

" No one wants to rob the poor man of his ewe 
lamb—only let him remember that he must not 
drive it along the high road unnecessarily and then 
demand that the traffic should be stopped on its 
account.” 

J. C. H. 
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History of Medicme. 

A/i I}ht7odiiction to the History of Medicine fioni 
the Time of the Pharaohs to the end of the XVIIIth 
Gent ary By Dr. C. C4 Cuinston With an 
Essay on the Relation of History and Philosophy 
to Medicine, by Dr E. G, Crookshank. (The 
History of Civilization Series ) Pp, xxxii + 390 + 
24 plates. (London : Kegan Paul and Co., Ltd , 
Hew York : Alfred A. Knopf, 1926 ) 165 net. 

E welcome the appearance of a work on the 
history of medicine by Dr C. G. Cumston, 
who, in addition to other qualifications for the task, 
was president of the fifth International Congress 
of the History of Medicine held at Geneva in July 
^ 1925 (see Hatijee, Nov. 14, 1925, p. 729). 

The book is divided into twenty-one chapters, 
in which the writer successively discusses Egyptian 
medicine, Hindu medicine, Greek and Roman 
medicine, Islamic medicine, medicine including 
physiology, anatomy, pathology, nosology, thera¬ 
peutics, and surgery in the sixteenth and seven¬ 
teenth centuries, and the prmcipal medical doc¬ 
trines of the seventeenth and eighteenth centuries 
A special chapter is devoted to the doctrine of 
irritability, the Brunonian theory, and naturalism, 
and another to organicism and vitalism. The 
concluding chapter consists of a brief survey of 
the evolution of therapeutics. 

After an introductory chapter on the evolution 
of medicine, showing how it gradually advanced 
through the theological and metaphysical stages 
before reaching the positive stage described by 
Comte, Dr Cumston devotes a chapter to Eg^qp- 
tian medicine, m which he shows how the history 
of the healing art is to be found in the various 
papyri. The following chapter on Hindu medicine 
contains numerous quotations from the Vedas 
^ relating to medicine, such as the account of 
the birth of the Hindu ^sculapius, the duties of 
the pli/sician and nurse, plastic operations, and the 
legend of Jivaka, which shows that the operations 
of major surgery were at least known if not actually 
carried out by the ancient Hindus. The next 
chapters deal with Greek medicine, commencing 
with the philosophers, such as Theophrastus, 
Pythagoras, Heraclitus, Parmenides, Alcmseon, 
Empedocles, and Diogenes of Apollonia. A special 
chapter is devoted to the Hippocratic oath, which 
has always been the guide of the medical profession. 
In the following chapter, which is concerned with 
Hippocrates and the Hippocratic Collection, Dr. 
Cumston points out that naturalism was created 
from the time that Hippocrates demonstrated the 

No. 3029, VoL. 120] 


existence of a formative, conservative, and medica¬ 
tive power inherent in the organism, by which it 
feels, reacts, and develops, preserves itself, and 
combats morbid causes and the effects produced 

by them 

Among the direct successors of Hippocrates, with 
whom the next chapter deals, may be mentioned 
Aristotle and his disciple Theophrastus, who con¬ 
tributed indirectly to the progress of medicme by 
their studies in natural history, Diodes of Carystus, 
who was one of the first to make a scientific study 
of anatomy, and Praxagoras of Cos, who was one 
of the last of the Asclepiadse whose name has been 
preserved. More importance, however, attaches to 
the school of Alexandria, of which Erasistratus and 
Herophilus were the most illustrious representa¬ 
tives, as it was from this school that the system¬ 
atic study of anatom}^ emanated 

An interesting survey is given in the succeeding 
chapters of medicme ui ancient Rome, including 
the practice of Asclepiades, whose system was 
based on the teaching of Epicurus, the school of 
methodism founded by Themison and also repre¬ 
sented by Thessalus, Athenseus of Cilicia, Archigenes 
of Apameia, Soranus, the author of a work on 
diseases of women, and Csehus Aurelianus, who 
wrote on acute and chronic diseases. The chapter 
on Galen contains an instructive comparison 
between him and Hippocrates. According to Dr. 
Cumston, Galen would certainly have equalled the 
father of medicine if ho had had less imagination 
and independence .of character, and had not been 
influenced by the philosophy of Aiistotle. Galen 
explained facts by hypotheses, whereas Hippo¬ 
crates observed the phenomena of Nature without 
explaining them. The result has been that the 
doctrine of Hippocrates has survived, but Galen’s 
system of medicine has been completely destroyed. 

In the chapter on Islamic medicine. Dr. Ckimston 
controverts the view that the Arabians were 
merely servile copyists of the Greeks, and maintains 
that in addition to their methodical classification 
of the scattered elements of Greek medicme they 
created clinical medicine and enriched pathology 
with a knowledge of new diseases. 

The medical schools of Salerno and Montpellier 
next receive attention, an interesting description 
being given of Trotula, Constantine the African, 
the Regimen Sanitatis, Roger of Parma, Guy de 
ChauMac, Sylvius, and Rabelais. 

The chapters on medicine in the sixteenth 
century contain an account of the work of Jean 
Eernel, the author of ‘‘Universa Medicina”; 
Eracastor, the first scientific writer on the doctrine 
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of contagion and author of the celebrated poem on 
syphilis; Paracelsus, r^ho helped m the advance¬ 
ment of mediciue by nitrodiicmg mineral sub¬ 
stances into therapeiit'ics; and the great Italian 
anatomists In discussing the medical doctrines 
of the seventeenth century, Dr. Ciimston main¬ 
tains that the three great contemporary schools 
of medicine, namely, the iatro-chemical, latro- 
mechanical and vitalistic, and animistic schools, 
owed their existence to the three great philo¬ 
sophers Van Helmont, Descartes, and Leibnitz, 

Dr. Cumston distinguishes three periods in the 
eighteenth century to illustrate the progress made 
in anatomy and physiology The first period was 
that of direct continuation of the researches carried 
out during the seventeenth century, and was 
represented by Littre, Duverney, Verheyeii, and 
especially Winslow and Senac, who discovered the 
muscular fibres and valves of the heart. The 
second period was represented by Albrecht von 
Haller, wLo published his work on sensibility and 
irritability in 1752 , while the third period, which 
covered the last twenty-five years of the eighteenth 
century, was remarkable for the discoveries of 
Lavoisier, Fontana, Priestley, Fischer, VauqueHn, 
and Abernethy. 

Dr, Cumston may be congratulated on having 
succeeded in presenting the general reader and 
student of medicine, for whom the work is intended, 
with an admirably clear and tfioughtful introduc¬ 
tion to the study of medical liistory The text is 
accompanied by excellent poi'traits and other 
illustrations, most of which are from the author's 
private collection. 


Australian and New Zealand Insects. 

The Insects of Australia and New Zealand. By 
Dr. R. J. Tillyard. Pp. xin + 560+44 plates. 
(Sydney : Angus and Robertson, Ltd, ; London . 
Australian Book Co., 1926.) 42^. 

HE curious and beautiful insect fauna of 
Australia is perhaps the most attractive in 
the world. That of New Zealand, notwithstanding 
certain features of special interest, is on the whole 
rather disappointing and very defective, but its 
treatment in conjunction with the Australian 
relieves this difficulty. Both faunas are now so 
far known as to admit of their general features 
being set forth in a text-book, and also so far un¬ 
known as to offer a marvellous field for exploration 
to those possessed of such a guide The appearance 
of this volume, which is intended both for univer¬ 
sity students and for amateur naturalists, is well 
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timed, and it should cause a large expansion of 

local study 

A full and lucid account is given of the general 
structure of insects, and the modiHcations char¬ 
acterising the twenty-four orders in which they 
are classed, illustrated by numerous clear and 
excellent drawings This, the most important 
part of the work, is also the best, and can bo recom¬ 
mended to entomological students of any country , 
the fundamental details of the wing-neuration in 
particular are thoroughly explained. The broad 
lines of the scheme of classification employed are 
reasonable and intelligible The characters of the 
orders are tabuhited in the form of a general 
consjiectus, and in each order the analysis is 
carried down to families by dichotomous keys , 
lienee an unassisted student should find himself 
able to refer any insect to its proper family 
This method of procedure so much assists compre¬ 
hension and saves so much time that it is un¬ 
avoidable ; but all who use such keys should be 
made aware that they can only be generally and 
not absolutely correct; exceptions are continually 
being discovered, and nothing in Nature is constant. 
Undoubtedly learners, especially when dull, like 
to have cut-and-dried formula?, but they had 
better face the truth. They will also find that 
reliance on any single character is always risky, 
and that affinities must be judged by the sum of all 
characters, if they arc to be natural 

When we examine tlic internal arrangement of 
the orders, some errors are ])erceptible. Taking 
the Lepidoptcra as an exainf)le, the butterflies 
arc still classed as a separate division, Rhopalocera, 
equivalent in value to all the rest of the order 
except the primitive Jugata (Comstock’s group, 
quite unnecessarily renamed by Dr Tillyard 
Homoneura), though the case is really given away 
on p. 455, where the probable relationship to the 
Pyraloid groups is admitted The definitely 
conclusive argument is, however, that when all 
other groups are considered separately, all are 
found alike impossible as ancestors of the butter¬ 
flies, except the Pyraloids alone. Most authorities 
would also probably now admit that the skippers 
(Hesperiadoe) are not really from the same stock 
as the other butterflies, but from a related and more 
primitive one, the antemial club and loss of frenu¬ 
lum being adaptive characters and developed 
independently in each case. Again, the small 
jugal lobe quite correctly mentioned as present in 
early forms of Nepticulida^ (discovered by Miss 
Braun) might have warned the author that these 
highly interesting little insects (with quite unique 
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neiiration) cannot possibly be degraded Tineoids; 
they are an original development from Microptery- 
gid«e, and must form a separate primary division ; | 
their universal distribution is part of their antiquity. ■ 
The singular little Epipyropidae, confined to Aus- ! 
tralia, the larvse of which are parasitic on Hemi- 
ptera, cannot be included among the Tmeoidea, 
the neuration, absence of palpi and tibial spurs, and 
all other characters refer them to the Psychoidea, 
certain forms of which they closely resemble. Nor 
does the inclusion of the Drepamdse in the Noctu- 
oidea seem to have any other merit than that of 
novelty , the t 3 rpe of neuration approximates to 
the Pyraloid. 

Under each family are given some few details 
of striking or interesting species, and there are 
coloured and plain plates acquainting the student 
with the general aspect of many of these, which 
are probably intended to stimulate popular interest. 
These items of general information appear some¬ 
times untrustworthy. Corrections under the 
Lepidoptera should be made as follows : Tznea 
fuscipunctella is not a clothes-moth, but a refuse- 
feeder ; the similar clothes-moth is T. felhondla. 
EphesUa cautella is certainly not identical with 
jB', hiehniella, the so-called ' Mediterranean Flour- 
moth ’ , it is the species formerly known as 
cahiritella Guen The attribution of Lysiphragma 
to the Elachistid^, even in the wide sense (out-of- 
date) in which this term is used, is quite unintelli¬ 
gible and cannot be intended; it is a true Tineid. 
The decaying family Copromorphidoe are twice 
stated to be confined to Australia and New Zealand; 
but even the first species ever described was from 
Fiji, and others have been recorded from the 
Papuan and Malayan regions, India, S. Africa, and 
S. America. The character by wEich this family 
is separated from several others in the key (pre¬ 
sence of cubital pecten m hindwings) fails to operate, 
as the same structure occurs fairly frequently in 
one of them, the Gelechiadse, for example in 
Uichomeris. It may also be noted that the char¬ 
acteristic compression of the third segment (terminal 
joint) of palpi m Glyphipterygidae is not lateral 
but transverse. 

It IS gratifying that Dr. Tillyard has attempted 
to preseiwe orthography in nomenclature. Such 
forms, however, as Sericostomatidae, Sehdose- 
matid^ (formed from Sericostoma, Sehdosemaj, 
are really new errors, based upon the old error 
(corrected in Nattfbe, vol. 41, p. 342 , 1890) 
that such generic names are neuter substantives, 
whereas they are feminine adjectives; the stem 
of %he Greek stoma is stomat-, but of Sericostoma 
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it is Sericostom-. Another barbarism adopted from 
Hampson is that of the use of the terms Trifinse 
and Quadnfinae for the divisions of the Noctuoids 
called by Guenee quite correctly Trifidae and 
Quadrifidse ; presumabty on the supposition that 
-idcE IS a family termination and therefore in¬ 
appropriate, wEereas -id- is of course part of the 
stem (fid-, denotmg fission), and if the termination 
-ince is desired, the correct terms wmuld he 
Trifidmse and Quadrifidinae 

Fmally, in an interesting chapter on the geological 
history, Dr. Tilly ard states his views on the origin 
of these two faunas. It is impossible to discuss 
them here ; a long article would he required even 
to recite the difficulties that arise on their considera¬ 
tion. Why, for example, if both New Zealand and 
Tasmania were successively connected with Ant¬ 
arctica, should there be fifty species of Crambus 
(the origin of which must certainly have been 
thence) in New Zealand and none in Tasmania ? 
More probably Tasmania wbs never so connected. 
We must leave such problems to be investigated by 
some of the philosophers who are to be called forth 
by this useful volume Edwabd Meybick. 


Science and Art of the Dyer and Colourist. 

(1) The Dyeing of Textile Fibres, B}’- E S. Hors¬ 
fall and L G. LawTie. Pp. x-1-415 (London : 
Ernest Benn, Ltd , 1927.) 2Ss net. 

(2) The Dyeing of Cotton Fabrics, By Franklin 

Beech. Third edition, revised and enlarged by 
A. J. Hall. Pp xii + 296. (London: Ernest 
Benn, Ltd., 1927 ) 18^ net. 

(3) Textile Colour Mixing • a Manual intended for 

the Use of Dyers, Calico Printers and Colour 
Chemists. By David Paterson. Third revised 
edition. Pp. xivH-130-f7 plates. (London: 
Ernest Benn, Ltd., 1927 ) 12,s %d net 

(1) S HOESFALL and Mr. L. G, 

JLtX Lawrie, who are members of the staff 
of the British Dyestuffs Corporation, Ltd., the 
former being head of the dyehouse department of 
that firm, are peculiarly well-fitted for the com¬ 
pilation of a book dealing with the dyeing of textile 
fibres in general. The outlook of the average dyer 
must be limited largely to the activities within his 
own dyehouse, so that the types of dyeing upon 
which he is engaged and in which he is expert 
eventually become in his eyes the most important. 
As a result, although fitted to produce a specialised 
monograph dealing with the sections of the trade 
upon which he is engaged, he would he liable to 
produce an unevenly balanced general book on 
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dyeiiig. On the other hand, nowhere can such a 
varied experience of dyeing he gained as in the 
dyelioiise section of a works where colouring 
matters arc niamifactiired. it is here that colour¬ 
ing matters are siibiiiitted to the most rigorous 
examination m order to discover their good 
qualities or defects, and to elaborate the most 
suitable methods of application in the case of 
products of commercial value Further, the suc¬ 
cess of a colour works depends to a great extent 
upon close touch being maintained between the 
expert staff of its dj^'chouse section and all types of 
the colour consummg industries. Consequently, a 
most varied and evenly balanced experience of 
dyeing is gained, as is apparent in the book under 
review 

The authors consider that most text-books attach 
more importance to dyestuffs than to the material 
to be dyed, wnth the result that the subject of 
dyeing the various fibres, cotton, bast fibres, 
artificial silk, wool, and natural silks, is approached 
through descriptions of the various classes of 
colouring matters. They have decided, therefore, 
to approach the subject from the angle of the 
material to he dyed, keeping in mind the manu¬ 
facturing processes which the dyed material still 
has to undergo or the final uses to which it is to 
be pull, with the view of simplifying the matter. 
Whether it is really a simplification to give excellent 
descriptions of machines without a single illustra¬ 
tion, and to restrict the use of the formuhe of dye- 
stufis to the solitary exampl(3 of aniline black, is 
ox)en to debate, but that the authors have ])ro- 
duced an outstanding book on dyeing cannot be 
questioned. It is wTitten most attractively, and 
once its pages are opened it is difficult to lay it 
down unread. This thoroughly up-to-date book 
invites perusal and will be heartily welcomed by 
students of dyeing, whilst the general science 
reader who desires to know something of the 
science and art of dyeing as practised at present, 
can turn to no better source of information. 

(2) Mr. A. J. HaU, on the other hand, has laid 
himself open to criticism in attempting to revise 
Mr. Franklin Beech’s book. The first edition, 
published in 1901, described various processes and 
operations involved in dyeing cotton fabrics, from 
a practical and empbical pomt of view, rather than 
a scientific one, and may have been of service to 
evening students in techmeal schools at that date. 
Actually, the limited and unsatisfactory revision 
which has been carried out has altered the original 
character but httle, whereas such drastic treat¬ 
ment as to render the original text unrecognisable 
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would have been necessary to convert this into a 
modern text-book The publishers would be well 
advised to discard this book and arrange with Mr. 
Hall to write a new one 

(3) Mr. David Paterson’s well-known little book 
on colour mixing, in which he deals with his 
subject in a simple and practical manner, has 
proved a useful manual for elementary students 
since it first appeared in 1900 Although the 
original style has been preserved, the opportunity 
has been taken to revise the text somewhat without 
materially affecting its length. The dyed patterns 
used as illustrations of the text w^ere dyed with 
German dyes in the first two editions, but arc now 
dyed with colours of British manufacture, whilst 
further signs of the times are the increase m the 
price from 7^. to 125. Gd. since the second edition 
appeared in 1915, and the use of fewer coloured 
plates. Those engaged in the application of 
colouring matters cannot afiord to neglect the 
subject of colour from a purely physical point of 
view. The fii'st few chapters give an elementary 
account of colour, absorption spectra, and the 
spectroscope, and with this as a basis the remainder 
of the book deals practically with the mixing of 
lights, dyes, and pigments. 

Although it IS true that skill in dyeing and colour 
mixing cannot be acquired from hooks alone, know¬ 
ledge such as can be acquired from tlio first and 
third of the books on this list is indispensable if 
young men arc to cope with present-day conditions 
in the (‘oiour-using industries E. M. ilowE. 

Cultivation of Sugfar-Beet. 

Ilandb'uch der Zucicerrdbenbaues. IJntor Mitwirkiing 
von Dr. A. Schaumburg. Bcarboitet von Prof. 
Dr. Theodor Roemer. Pp. v-f3GG + 8 Tafeln. 
(Berlin : Paul Paroy, 1927.) 19 gold marks 

ANY considerable workdoahng with the selection, 
culture, and manuring of siigar-boot is certain 
to arouse interest in England, now that our own 
sugar-growing industry is developing with such 
great speed. In some six yt^ars our area under the 
crop has increased from about 8000 to j2(),000 
acres, and even those farmers who have been 
growing it since the starting of the C^antly factory 
in 1910 must confess to a considerable ignorance 
of the princqDles underlying the cultivation and 
manuring of it. Recently, many inquiries on the 
subject have been addressed to the various <iciitres 
of agricultural teaching and research, and there 
has been some difficulty in obtaining trustworthy 
information. 
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Dr. Roemer, with a full century of continental 
experience behind him, attacks the w^hole subject 
111 a patient and thorough manner, and quotes the 
chapter and verse of laboratory and field experi¬ 
ments in support of most of his statements and 
recommendations 

In the department of manuring he ov^es much to 
Schneidewind, several of whose opmions and experi¬ 
ments he quotes, while in the realm of cultivation 
he has drawn on the work of Wollny and a host 
of other continental workers In the matter of 
manuring. Dr Roemer stresses the fact that an 
excess of nitrogen and its late application leads to 
poverty of sugar content, delayed maturity and 
I poor keeping quality, points wRich were well con- 
_ firmed in an experiment at Rothamsted carried out 
only last year. In other particulars of manuring 
he recommends a moderate use of phosphate to en¬ 
sure good texture in the root and to help maturity, 
and he thinks that a shortage of available potash 
leads certamly to a lowering of the sugar per¬ 
centage in the root 

In regard to spacing the roots in the field, Dr. 
Roemer favours a wider setting of the rows than 
most continental experts 20 in x 9 in. is the actual 
spacing that he names, and this compares curiously 
with the 14 in. x8 in. and 16 m x8 in. which 
have been recommended by many of the Dutch 
and German experts. Many British growers have 
objected to these very small spacings on the ground 
that it IS practically impossible to use horse labour 
in the narrow rows, and that additional hand labour 
is very expensive and slow even when it is available. 
It is interesting to observe that Dr, Roemer 
supports his practical recommendation with a 
similar statement of labour difficulties in Germany. 
Throughout the book he makes great play with the 
necessity that exists for improved mechanisation 
f in the handling of the crop in the interests of speed 
and labour saving, and he has a number of inter¬ 
esting things to say about spacing drills, singling 
machmes, and mechanical harvesters. In this last 
and very important particular he considers that 
the problem of mechanical harvesting of beet is 
now solved, and that we only wait for improve¬ 
ments of the existing machmes 

Taking the book on the whole, it aiipears as a 
very valuable addition to a section of agricul¬ 
tural literature which is not well represented in 
Great Britain, and it seems reasonable to expect 
that many of Dr. Roemer s conclusions will apply | 
quite closely to sugar-beet growing in British 
conditions. 

C. H. 


1 Our Bookshelf. 

Sjpectyoscopy. By Prof. E. C C. Baly. (Text¬ 
books of Physical Chemistry ) Third edition. 
In 4 volumes. Yol. 3. Pp. viii -h 532 + 6 plates. 
(London: Longmans, Green and Co., Ltd , 
1927.) 22s. M. net 

The third volume of Prof. Baly’s Spectroscopy 
has followed very qmckly upon vol. 2, a review 
of which appeared in our issue of Aug. 6, p. 185. 
It includes only four chapters, on series of lines in 
spectra, on the Zeeman and Stark effects, and on 
emission band spectra , but, since the first of these 
chapters covers more than 300 pages, the volume is 
rather larger than its immediate predecessor The 
volume starts nievitably with Balmer’s discovery of 
the first spectral series in 1885, but records an ever- 
growmg acceleration which must have made it very 
difficult for the author to leave off vuiting and let 
his work go to press In order to do justice to the 
work of the pioneer investigators, he has rejected 
the temptmg option of beginning with Bohr's first 
application of the quantum theory to spectroscopy 
in 1913, and has told the complete story of the 
work done by Rydberg, Kayser, Runge, Paschen, 
Fowler, and Millikan in the period when experiment 
rather than theory was the order of the day. 

The main portion of the volume, however, is 
necessarily based upon the Bohr theory and its 
developments ; and those who have tried with only 
moderate success to gTapple with these develop¬ 
ments wiU appreciate the ^ humbleness of mind ’ 
which the author admits in his preface. He has, 
nevertheless, been able to complete this portion of 
his task withm a reasonable time, and may be 
congratulated on his success in dealing with a 
situation which he could not possibly have fore¬ 
seen when in 1905 he %vrote a single volume on 
spectroscopy for this important series of mono¬ 
graphs. It is, indeed, a noteworthy fact that the 
task of keepmg abreast with the most active section 
in pure physics should have fallen to the lot of a 
chemist, vTiting (under the editorship of a chemist) 
a text-book of physical chemistry, and that his 
courage and skill should have proved adequate to 
this formidable task 

Hydro-EUctnc Handbook. By William P. Creager 
and Joel D. Justin, with the Assistance of nine 
Contributors Pp. xxiv + 897, (New York: 
John Wiley and Sons, Inc. ; London : Chapman 
and HaU, Ltd , 1927.) 405. net. 

A BOOK verging on 900 pages provides scope for 
much matter, and the designation '' Handbook 
rather inadequately describes the wealth of in¬ 
formation which is to be found in the volume 
before us Although bearing the names of two 
authors, it is really a compendium by them and 
nine other contributors, covermg in its thirty- 
five chapters almost every subject and topic con¬ 
nected with hydro-electric development works. 
It is essentially an eiigmeering manual, based on 
the wide field of experience obtainable in North 
America, where water power is an important 
natural endowment and is being exploited for 
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mdiistria] purposes on a scale of magnitude greatly 
exceeding anythmg that is feasible in Great Britain 
The mere enumeration of chapter headings 
would occupy almost the whole of the s])ace avail¬ 
able for a short noticCj and it is only possible to 
indicate a few of the more important items which 
are treated by the various writers. There is an 
introductory section on rainfall, evaporation, and 
run-off, illustrated from United States records, 
together vdth a description of methods of estimat¬ 
ing stream and flood flow, with the resultant yield 
of data respecting storage and power available for 
development. A short r6sum6 of prmciples of 
hydraulics is then followed by four chapters dealing 
with different types of dams, and thereafter come 
descriptions of various other constructional features 
and power-developing equipment, includmg tur¬ 
bines and generators, extending to power trans¬ 
mission lines. 

In brief, the book is a very complete and concise 
summary, from the American viewpoint, of the 
theory and practice of water-power supply at the 
present day. It is excellently printed and pro¬ 
duced. The diagrams also are clear, and in some 
instances are duplicated, so that one copy may be 
detached for pocket use. 

BrYSSOK CUNNIHaHAM. 

In Search of our Ancestors: an Attempt to retrace 
Man^s Origin and Development from Later Ages 
back to their Beginnings. By Mary E. Boyle. 
Pp 287 -f 4 plates (London, Bombay and 
Sydney. George G. Harrap and Co., Ltd., 1927.) 
10«. net 

Miss Boyle has reverted to the practice of a 
former day in archieological exposition by working 
backwards. Her search for our ancestors begins 
with the Iron Age and traces them back through 
the various stages of culture of metal and stone to 
Quaternary and Tertiary man with their eoliths, 
and then to the earliest forms of life in the tertiary, 
secondary, and primary periods. The Abbe Breuil, 
in a foreword, commends the author's method of 
attack on the ground that it leads the student back 
ultimately to the principle of unity and the first 
cause. With all deference to so great an authority, 
we would dissent. In dealing with prehistoric 
culture, the sense of development, the evolutionary 
process, even as a ‘ way of knowledge ’ as the Ahb6 
defines it, to a great extent is lost when we work 
hack from the complex to the more simple. 

Apart from this point of method, Miss Boyle's 
treatment of her subject is eminently skilful, and 
she has handled the mass of detail now available in a 
masterly fashion. She deals, however, in the main, 
with Europe only, and that from the cultural side. 
Etlmoiogical questions are not taken into account. 
This no doubt must be held to account for some 
omissions and for the fact that references to Egypt 
and Africa are incidental only. Yet it is difficult 
to see why recent discoveries at Ur and Kish, 
important as they are for the early use of copper 
and bronze and their relation to the use of stone, 
are not mentioned, although there is an adequate 
summary of the evidence from Hissarlik. 
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Navigational Wireless By Dr S. H Long. Pp. 
XI +164 + 12 plates (London • Chapman and 
Hall, Ltd., 1927 ) 12^ 6d net. 

The scope of this book is not so coiuprebensivc as 
the title suggests, since the book deals almost 
entirely with the application of wireless direction- 
finding to marine navigation , and the book is 
intended to provide mutual instruction to the 
wireless operator and to the navigating officer. 
After two introductory chapters on general elec¬ 
tricity and the application of valves and methods of 
screening to wireless receivers, the prmciples of 
direction-finding and the various available systems 
are described. The next two chapters deal with 
the installation of the Siemens direction-finder on 
board ship and the calibration of the instrument to 
determine the quadrantal error curve due to the 
metalwork of the ship. 

The navigational side of the subject is treated in 
chapters vii., viii, and ix , which describe the various 
charts necessary in plotting off bearings at sea, and 
the method of applying corrections to the charted 
bearings. In the following chapter a description 
is given of the various effects on wireless bearings 
encountered in practice, but here many of the 
results of recent research on the subject have been 
omitted. The necessity for the provision of beacon 
transmitting stations for the use of ship's direction¬ 
finders is mentioned in the concluding chapter, 
which also contains a brief description of some 
sound-signalling devices. 

The book has been well produced with a large 
number of excellent photographs and diagrams, and 
only one or two ipisprints have been noticed. 

R L S.-R. 

Der Erde Eiszeit und Sintflut • iJire Menschen^ 
Tiere mid FJfavzen. Von Dr. 0 Hauser. Pp. 
viii + 370 + 22 Tafeln + 2 Kartou. (Berlin: George 
8tilkc, 1927 ) 16 gold marks 

For the layman wdio can road Gorman, and is 
not deterred by CJcrmanic characters, Dr, Hauser 
has provided an extremely interesting survey of 
early human types and history. The introductory 
chapters include a brief summary of historical 
geology and of the evolution of Me forms. Con¬ 
siderable attention is given to the Wegener hypo¬ 
thesis of continental drift, the treatment leading up 
to a discussion of the ^ new world ' of the Tertiary 
period and the acceleration of progress m the world 
of life that accomiianied the far-reaching geo¬ 
graphical changes of the time The next revolu¬ 
tionary event was the onset of widespread glacia¬ 
tion that began anew period and saw the effective 
beginnings of mankind. 

In dealing with Paheolithic man, Dr. Hauser is 
thoroughly up-to-date, for he appears to have made 
use of all the evidence available up to the middle of 
1926. He is particularly interested in the art and 
culture of early man, and by plotting the localities 
of significant discoveries he attempts to follow up 
the migrations of some of the recognised races. 
The hook is beautifully printed and illustrated, and 
is a thoughtful contribution to the literature of its 
subject. 
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Letters to the Editor. 

{The ^Editor does not hold himself responsible for 
opinions expressed by his coirespondents. Neither 
can he undertake to yeturn, nor to coiresj^ond with 
the writers of, rejected maniisctipfs intended for this 
or any other part of Nature No notice %s talen 
of anonymous coyninunications \ 

Variation of Intensity Ratios of Optically Excited 
Spectrom Lines with the Intensity of the Ex¬ 
citing Light. 

In a recent paper on the optical excitation of mercury 
vapour {Phil. Jllag , Sept 1927) I directed attention to 
the fact that lines excited by two successive processes 
of absorption should mcrease with the scjuare of the 
intensity of the exciting light, while Imes resulting 
from a thiee-stage absorjition should mcrease with the 
cube of this intensity. 

As an example of the last case, we may take the 
emission of the line X3650 of mercury. The vapour of 
mercury at room temperature in a cpiartz tube, highly 
exhausted, is illuminated by the total radiation of a 
water-cooled quartz mercury arc The absorption of 
the line X2o37 raises the electrons from to 2p2> 
from which level they are raised to I 5 by the absorption 
of X4358 From Is some fall to 2pi, a metastable 
level, with emission of \5461, and from here some are 
raised to the d level by the absorption of X3650, from 
which level they return to with emission of 
X3650. If we move the arc away until the illumination 
of the vapour is reduced to one-half of its initial value, 
one W'ould expect that the intensity of X2537 woulcl 
be reduced to one-half, of X4358 and X5461 to one- 
C|uarter, and of X36o0 to one-eighth of their initial 
values, for by reducing the illumination by one-half 
we have only half as many electrons raised from IS to 
2p2, owing to the reduced intensity of X2537. But 
X4358 has been reduced by one-half as well, conse- 
cpiently there is but half as much light available for 
absorption by the reduced number of electrons in 
2^2 Lines resulting from a two-stage absorption 
process are thus reduced to one-quarter, and from a 
three-stage absorption to one-eighth of their initial 
values. Several observations hearing out this view 
w^ere given, though a special mvestigation of the 
matter had not been made at the time. 

Practically all of the light emitted by the tube 
results from two-stage or three-stage absorption. 
This aeeoimts for something that has always surprised 
me, namely, the impossibility of obtaining a satis¬ 
factory amount of emission by forming an image of 
the lamp on the resonance tube by means of quartz 
lenses. I had attributed it the absorption of X2537 
by mercmy vapour in the air, but the relations above 
described amply aecomit for it. 

The phenomenon can be shown in a very spectacular 
manner by the very simple expedient of insertmg a 
sheet of fine wire gauze, which is non-selective in 
reducing the intensities of the lines, first between 
the resonance tube and the eye, and then between the 
lamp and the resonance tube. We find that in the 
latter case the intensity of the emitted light is very 
much fainter than when the gauze is held between the 
eye and the tube The gauze employed was of very 
foie copper wire, and transmitted about one-fifth of 
the light. When held between the eye and tube, the 
light was reduced to one-fifth, but when held between 
the lamp and the tube, the reduction "was to one 
twenty-fifth ; 7 e. the light was almost invisible. A 
quantitative mvestigation of these relations is now in 
progress in collaboration with E. Gaviola. 

R. W. Wood. 

Johns Hopkins University, Oct. 16. 
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Biological Work in Russia, Siberia, and Turkestan. 

My wife and I reached Lemngrad early in July, 
and left for England about the middle of September. 

In the mtervai we jomneyed 111 Siberia so far as 
Lake Baikal, to Archan in the Buriat Republic, and 
to Tashkent in Usbekistan (Russian Tmkestan). XYe 
Nusited the old town of Tashkent, where the women 
are veiled and the general aspect of things recalls the 
times of the Arabian Nights, until we notice the street 
cars, and entermg a large mosque, find it converted 
mto a cinema theatre, just then producing the 
American film ‘ Speed ’ We travelled far on the 
railways, more often m the ‘ hard ’ than the ‘ soft ’ 
cars, m one case for ten days, and talked with all 
sorts of fellow passengers, getting a good idea of the 
state of public opinion. took long journeys in 

the sprmgless country carts, seated on a small 
quantity of hay ; and we slept in the houses of the 
peasants. Thus, although the time was short, we 
got a fairly good idea of the condition of afiairs in 
L'^.S.S R. We were, however, on a strictly scientific 
mission, and what I have to say relates only to 
scientific work. The extent and variety of the 
biological investigations and institutions was greater 
than vre could have supposed, and it seems worth 
wdule to give some account of what we saw 

I had heard of the University at Irkutsk, founded 
dming the civil war, but was quite imprepared to 
see a great organisation, with numerous bmldmgs and 
strong faculties. All tins has come mto being m 
less than ten years. At the head of the Biological 
Institute of the University is Prof. W. Scliewiakoff, 
a zoologist of the first rank, well knowm for his 
magnificent studies of the Radiolaria, published in 
the senes of Naples monographs. His wife is a 
daughter of the famous zoologist Kovalevsky, re¬ 
membered especially in connexion with Amphioxus. 
Prof. Schewiakoff has devoted himself to improving 
the facilities for teaclnng, and has developed a most 
beautiful series of anatomical preparations, with 
aecompanjniig explanatory drawings. I have nevor 
seen anjdhing more perfect of the land, and all has 
been done with small funds and what we should 
consider extremely poor facilities. Thus one prepara¬ 
tion, apparently in a museum jar, was really x^laced 
m a perfume bottle, with the top neatly cut off. 4 
Prof. V. Dorogostai&ky, whom I met later on the 
shore of Lake Baikal, is a very keen zoologist, con- 
cermng limiself with the domestication of fur’-bearing 
ammals, with the Baikal fishes, with the remarkable 
Amphipod Crustacea of Lake Baikal, and other 
matters. He showed me his exquisite senes of water¬ 
colour drawings of Baikal Amplnpods, many of them 
new. The paper will be published later by the 
Academy of Sciences at Leningrad. Prof, B. 
Swartschewsky, whom I met in Irkutsk, is also a 
zoologist concerning Inmself with the fauna of 
Baikal, and the author of important papers* I also 
met the botanist V. Jasmtsky, who is specially 
interested in algse, and has published on the plankton 
of Baikal and other matters. He has also a good 
; knowledge of the local flowering plants, as I found 
when accompanying Inm in the field. 

My wife and I were for some days guests at the 
biological station of the Umversity of Irkutsk, 
situated on the shore of Lake Baikal. There we 
found a group of yoimg people livmg happily together, 
investigating the fauna and flora, and domg excellent 
work. The beauty of the surroimdings, and the 
endless fascination of Baikal, together with the good 
fellowship and enthusiasm in the station, produced 
an impression long to be remembered with pleasure. 
At Maritue, nearer the southern end of the lake, I 
visited the headquarters of the Baikal expeditions of 



726 


NATURE 


[November 19, 1927 


til© Academy of Sciences, and wa^s foriiinato iii finding 
there Prof. Nassonov, one ol Knssia's most dis¬ 
tinguished zoologists. 1 used to correspond with Inm 
about Coccidai in tho daj^s before the VVar, 

Later on wo spent a wec^k at Tashkent, in Usbokistan 
(Russian Tmkcstan). kloro also I found a groat 
University, developed since the War. Thoro is also 
a very good ]aboj*atory of economic entomology, 
phytojiatiioiogy, etc , which publishes excellent 
biiiletiiis. On© of its publications is an inipoidant 
illustrated work on the grasshoppers of Turkestan, 
by Uvaro\% of the British Museum. The Tashkent 
Museum has been greatly developed in the last few 
years, and now contains very good collections 
illustrating tho local fauna and flora, palscontology, 
works of art, etc. The director, Mr. Yanlmwsky, is 
a competent scientific man, specially interested in 
entomology. The IMuseum is called tho Middle Asian 
Museum, and is officially connected with a society 
for the protection of ancient monuments and natural 
objects (m the language ot tho locality, Sred az com 
star-is). In this museum I "was sliown and allowed 
to study a series of tho w'onderful Jurassic fossil 
insects found near Galkino, in tho neighbouring 
Cossack Republic. They have been largely collected 
and partly studied by Mrs, Besobrasoff, of the Faculty 
of Physics and Mathematics in the Central Asian 
University at Tashkent. She has described a new 
species of the extraordinary genus Kalligramma, while 
her sister has mitten a paper, shortly to appear, on 
the fossil fishes of the same deposit. 

The entomologist at the University, Prof. N. 
Kuznetzov-Ugamsky, is especially interested m ants 
and sawflies, but has studied many other insects, and 
has written a paper describing a number of new bees 
of the genUvS Anthophora, a genus remarkably 
deweloped in Turkestan. Prof. Kuznetzov took mo 
on a colloctmg trip, and vlien 1 left, placed in my 
hands a largo colleidion of Tiukestan bees for study. 
Prof. N A. Keiser, zoologist at tho University, is 
esjiCHually intcrcstod in iiydrobiology, more particularly 
the Cladocora, but ho and his students have collected 
m many groufis. A jiart-y of 14 students, the majority 
W'omon, w'cnt \\ith him on an expedition to Lake 
Issik-KuL Pie kindly handed me for study and 
report a series of land sli<*lls obtained on tins exjiodition. 
Prof, Keis€>r gave me some account of tho growth of 
his department. In 1918 they had only two rooms 
and 10 microscopes ; now they have several rooms 
and 40 microscopes. About 500 students work in 
the department. The financial support is better 
each year. 1 was shown a collection of 500 large and 
excellent chart&jnade in the department. 

In the Botamcal Department I met Mr. Alexey 
Vvedensky, in charge of the herbarium. Within five 
years or so there has been built up a herbarium of 
about 20,000 sheets of Turkestan plants and 15,000 
sheete of the flora of other regions or countries. 
Original work is being done and many new plants 
described, ^ Numerous fascicles of “ Herbarium Florae 
Asiae Mediae ” have been issued, together with 
pamphlets describing the plants when new, and 
giving full citations of literature when old. In the 
British Islands these are sent to Kew and Edinburgh ; 
in the Dnited States to the California Academy and 
the New York Botanical Garden, 

During our stay both at Irkutsk and Tashkent, we 
were guests m the rooms of the respective branches 
of the Geological Committee. This organisation, 
centring in a very large building m Lenmgrad, is 
the Geological Survey of the XJ.S.S.B. It is purely 
scientific and non-political, doing work of the highest 
practical and theoretical importance. Tbas year it 
has had about 200 geologists in the field. Our work 
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in U.S.S.R. was made possible by the hospitality and 
co-opcration of the (geological Coinmitioe, and 
without this it is probablo that wo could have ac¬ 
complished nothing. Wc wurc (‘specially mdobUid 
to Mr Theodore U. Scliuub, director ot thi^ branch at 
likutsk, who prepared matters fur us Ixdoro wo 
arrived, so that wo wore given oveiy advantage, and 
spared all fricf ion and difficulty. 

In Leningrad wo ot course visited the Academy of 
Sciences, and saw tho famous zoological and geological 
musomns—tho mammoth taken fioin ihe^ ice of 
Siberia, the Baluchithcrmm skeleton of almost un¬ 
believable size, tho extraordinary great reptiles 
extracted from concretions of Permian ago. The 
entomological collections aro very fine and most 
excollontij?- arranged ; 1 spent some time examining 
tho bees of the genus Androna. 1 met several of the 
entomologists, but greatly to my regret missed 
Skorikov, the authority ou Bombus, bixuiuse tho day 
he expected me was consumed in getting permission 
to leave the country. I vus (\s{)ecially pleased to 
meet A. B. Martynov, tho groat authority on fossil 
insects and living Trichoptera. Ro shou'od mo tho 
amazing collections from the Jurassic of Ikirkestan, 
which open up a great now chapter on tho In story of 
insect development; and also tho wonderful senes 
of insects he found m tho Pornuan concretions, a 
single block often containing numerous sjiccies, ex¬ 
quisitely preserved. I regard Martynov as one of 
the greatest masters of insect morphology of our 
times, and were I a young man I could think of 
nothing better than to study under liis guidance. 

We received great kindness at the hands of tho 
veteran Dr. Karpinsky, the head of the Academy, 
and his daughter, Mme. Karpinsky. Th<^ latter is 
a sort of guardian angel to foreign scientific people 
visiting Leningrad, much as Mrs. Britton is to 
botanists visiting Now York. 

Tho Leningrad Botanical Garden, occupying 15 
acres, is a great centre of botanical work, au<l its 
library is said to bo second only to that of Kow, 
The grounds aro now being reorganised ];y a force 
of 300 men, bub W’(3 saw very good c^xhiliits of tlio 
flowering plants of different parts of U.b.H.R. TIk^ 
hothouses are full of interesting tilings. W<^ w(^r(^ 
taken over the gardens by Prof. Koniaroff, well 
known for liis important studies of tho flora of 
Eastern Siberia and tho Mongolian Region. 

There is a small botanic garden at Tashluait, tho 
pi’incipal exhibit being a fine Victoria regia vator-hly 
in a tank in the open. Many of the trees (as honey- 
locust, box-elder, and Robima) planted along the 
walks are of American origin. Near the gate is a 
fine specimen of the Asiatic J uglans fallax Dodo. 

T. D. A. Cockerell, 

On s.s. Yamel, Thames Estuary, 

Sept. 23. 




The Maxwell Effect in Liquids. 


Clerk Maxwell many years ago surnused that 
viscous liquids in a state of flow should (exhibit bi- 
refiingence, and devised methods of obsoivmg tlio 
phenomenon. Vorlander and Walter {ZeUs, Phys. 
Chem,, 118, 1; 1925) have lecently investigated no 
fewer than 172 liquids of known chemical composition 
by MaxwelFs method, and their work has demonstrated 
conclusively that a great many pure lic[uicis which 
cannot by any stretch of language bo classed as 
colloids, exhibit birefringence when subjected to 
viscous flow. The Maxwell effect, as it may bo called, 
IS thus a characteristic property of pure Ik finds just 
as much as the power of exhibiting birefringence in 
strong electrostatic or magnetic fields. Wo wish 
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briefly in this note to indicate a molecular theory of 
the Maxwell effect w© have worked oat which has 
proved itself very successful in explaining the observed 
phenomena. 

It IS easily seen that the stresses m flowmg hquid 
can be considered as equivalent to a set of tensions and 
a set of pressures acting perpendicularly to each other, 
and at angles of 45° to the plane of sliding. Wiien the 
liquid consists of molecules which are highly asjnn- 
metric m shape, there would be a tendency for the 
molecules to orientate under the mfluence of this 
system of stresses m such manner that the longest 
dimension of a molecule tends to he along the axis of 
tensions and the shortest one along that of pressm’es ; 
because such orientation would evidently result in the 
fluid, regarded as a densely packed assemblage of 
molecules, expandmg along the direction of tensions 
and contracting along the direction of pressures, thus 
allowing the system of stresses to do work. By con¬ 
sidering the work don© durmg such deformation by 
the acting stresses as equivalent to the change of 
energy of the molecules resultmg from orientation 
imder a system of couples acting upon them, we can 
determine the latter in terms of the viscous forces and 
the asymmetry of shape of the molecules ; it being 
remembered that the orientation is opposed by the 
thermal agitation of the fluid and that the resulting 
equilibrium is to be determmed statistically in accord¬ 
ance with the Boltzmann principle. 

The birefringence of the fluid resulting from the 
orientation of the molecules under the viscous stresses 
and then known optical amsotropy, is then readily 
worked out on Imes analogous to those used by 
Langevin ui his theory of electric and magnetic double 
refraction. The final expression obtamed in this wny 
for the difference between the refractive indices and 
for the vibrations along the axes of tensions and 
pressures respectively, is: 




6nvkT 


(a,i - (7a)(6i - 5 a) + (a, - a^Xb^ - 63) + (^3 - aiX^^ - 61) 

(csi + 02 + a3)(6i + 62 + 63) ■ ’’c’ 

where n is the mean refractive index of the fluid, v is 
the number of molecules per unit volume, k is the 
Boltzmann constant, T is the absolute temperature, 
a-i, a 2 f (is are the linear dimensions of the molecule 
along the three principal axes, 6i, tg* ^3 
optical moments induced m the molecule along these 
axes by umt field acting on it successively along the 
same three directions, v is the coefficient of viscosity 
and vjc is the velocity gradient 

The birefringence calculated from our formula, 
utilising the optical amsotropy ascertained from 
observations on light scattering and the geometrical 
dimensions derived from X-ray data, comes out m 
excellent agreement with the determinations of 
Vorlander and Walter. 

The extension of the theory to the case of colloidal 
solutions and gels is at present engaging our attention. 

C, V. Baman. 

K. S. Kbishnak. 

210 Bowbazar Street, 

Calcutta, India, Sept. 17. 


The Excitation of Spectra by High Frequency 
Oscillations. 

The letter in Nature of Oct. 8, p. 510, from Prof. 
B. W. Wood and Mr. Loomis directs attention to the 
possibility of developmg spectra by means of high 
frequency oscillations Work on these lines has been 
proceeding in this department for some time, and the 
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results obtained with mercury as a ‘ trial horse ’ are 
encouragmg 

A short coil of copper tubing was wound round a 
horizontal hard glass tube through which a stream of 
mercury vapour was caused to flow. The coil was 
connected in parallel with a condenser, and oscillations 
were mamtained in this circuit by means of a high- 
power three-electrode valve. The frequency of these 
oscillations was of the order of 10® cycles per second, 
the voltage applied to the circuit could be varied from 
2000 to 10,000 volts, and the power input increased 
up to 3*5 kilowatts. The pressure inside the glass 
tube was adjustable by the admission of air, and the 
spectrum produced when the coil was activated was 
exammed end-on by means of a quartz spectro¬ 
graph. 

Before a glow was visible, the resonance line 
X2536 7 was photographed with a long exposure. An 
increase of the voltage applied to the circuit caused 
the appearance of a greenish glow, which was found 
to be due to the lines of the s and d triplet series in 
addition to this line ; prolonging the exposure only 
resulted m more members of these series being recorded. 
A further increase in the voltage caused the colour of 
the glow to change to that of the ordinary mercurj’' 
are, the photographs now showing the resonance Ime, 
the s and d triplets, the lines of the S and D singlet 
series, and some conibmation imes. Only those 
combmation lines were present, however, which 
involved the arrival and departure levels of the series 
Imes present. When the voltage was still fuither 
mcreased, more members of the triplet and singlet 
senes were developed, together with ad<litional 
combmation lines comiected with these new mem¬ 
bers. 

Simultaneously excited, however, were also thirteen 
lines, which have not yet been allocated to any series 
or combmation, though these have all been identified 
as being present in the ordinary mercuiy arc. Their 
wave-lengths were 3984 1, 3860 4, 3820-6, 3790 4, 
3751 8, 3561 5, 3543-7, 3390 5, 3351 5, 2820 0, 2686*7, 
2660 1, and 2540 4. They were all of very feeble 
intensity except the first, which was as strong as an 
early member of the triplet series. A step by step 
reduction of the pressure from 1 cm. to that of the 
vapour alone, keeping the voltage constant, produced 
the same effects as increasing the voltage when the 
pressure was constant. An increase m the tempera¬ 
ture of the vapour also facihtated the development of 
the hnes. The Ime X3984-1 was abnormally affected 
by pressure ; increasmg the pressure caused it to fade 
much more rapidly than the other lines. 

It had been anticipated that enhanced lines due 
to atoms m various stages of ionisation might have 
been obtamed, especially near the circumference of 
the tube, but these have not yet been observed; 
further endeavours to obtain them will be made. It 
is remarkable that although several of the lines of the 
p series are present in the ordinary arc with an 
intensity as great as that of some of the higher 
members of the s and d series, yet they have not 
been observed as being excited by this method, 
even when the exposure has been prolonged up to 
filve hours. It is possible that they require higher 
voltages for their excitation than have been available 
so far. 

It is apparent that this method of developing spectra 
IS full of promise, and its extension to other elements 
than mercury, the spectra of which have not yet been 
analysed so completely, is proceeding. 

J. B. Clarke. 

Physics Department, 

Umversity of Sheffield, 

Oct. 11. 
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The Mechanism of Formation of the Latent 
Photographic Image, 

Tt ia wiili great interest that I sec in ISTatore of 
Nopt. 24, p. 441, Dr Toy’s letter with regard to the 
part played by the photo-ctintue (tondiietioii efteet lu 
the forination* of the lait^ni, image on silver halido 
At tile D(‘troit meeting ol tlie American Chomical 
Society on Sept, 10 last I read a pa])ei in winch I 
]>reseiiied a tentative pict-ure ot a mGcliamsm tor the 
foimation of the latent imago basotl on the known 
facts ol Sliver lialide and silver sulphide An earlier 
paper on the same subject will appear in the November 
number of tlio Journal of the FranLlvi Institute, 

E. P Wight.raan and K F. Quuk, at the American 
Ctiemical Society meeting in Sept 1926, stated m 
their second paper on “ Intensilieat.ion of the Latent 
Imago on Photogra[)lnc Plates and Films,” that th(\y 
believed that the sensitivity spots on silver Jiahde 
grams contain some silver m addition to the silver 
sulphide. W Clai’k independently, in Ins experiments 
on the a(‘tion ot oxidisers on the sensitivity and latent 
image, su])})orts this view of Wightman and Quirk. 
He concludes ; '‘It a])j.)oars, then, that the results 
obtained could be explained on the view that silver 
sultidc IS pi esent m the sensitivity substance jirovidod it 
is postulated that there is also present something—say, 
silver—whieli is attackable by oxidisers of potentials 
too low to attack silver sulfide.” 

Assuming that tlie explanations of Wightman, 
Quirk, anci Clark are correct, we have in our high 
sensitivity jihotographic materials to deal with the 
system : 

silvei I silver halide | silver sulphide 
in wkich silver and silver sulphide are m contact with 
each other. This system represents a photo-electiic 
cell of the Becquorel ty])o, in which silver is the 
cathode, silver sulphide is the anode, and silver halide 
IS the solid electrolyte 

In light, tJic potential difforonco between the oloc- 
ti’odes increases, the conductivity of the silver lialido 
increases {i.e, photo-conductiviiy), and an electric 
ciUTonl. flows around in this closed system. The re¬ 
sult will be an electrolysis of the silver iialide, the 
cations moving towards the cathode (concentration 
speck theory ; coagulation theory of the latent imago), 
the anions losing their (ihargo and staying m the 
crystal substance (Tubandi), 

The ])hoto - electric action according to the old 
theory (Fajans) was 

- 

[Ag"*', halogen-] = Ag + halogen. 

The halogen ion loses an electron, which moves to¬ 
wards the silver ion, thus discharging the silver cation. 
According to the above proposed theory, the electron 
from the halogen anion liberated by the light absorp¬ 
tion moves towards the salver sulpioide anode, then goes 
to the cathode ; at the same time, the 

Ag" I Ag,S-^ 

[Ag^ Halogen-] 

silver cation moves towards the cathode and is there 
discharged by the electron from the halogen anion. 
If the silver speck has grown to a certain size, de- 
velopability is introduced. 

This picture of the formation of the latent image 
also takes mto account the failure of the reciprocity 
law and the intermittenoy effect. 

On© of the difficulties in the photo-electric conduc¬ 
tion theory of the latent image has been the wave¬ 
length effect, which has now been removed by the 
valuable work of Dr. Toy. A. F. F. Tkivelli. 

Research Laboratory, 

Eastman Kodak Company, 

Rochester, N.Y., Oct. 13. ^ 
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Some Further Spectral Lines of Trebly-ionised 
Germanium. 

(Jarrole (Phil, Trans, lloif, Hoc,, vol 225, p 357) 
has idi'iitilied the first members of each of the first 
prnieipal, sharp, diffuse, and tundameniul senes of 
trcbly-ionisod germanium (Co IV), winch jii liimd’s 
notation maybe ro})r 0 seuto(l by 4A, - -IBj, 2 

4 F|, 2 - 4 D 2 j;i and 4 D 2 , .j ~ , respcietivoly. All 

these lines lie m the Schumann region. Using a 
condensed spark between metallic electrodes ui 
vacuo, the noai* ultra-violet region lias been examined 
for further spectral linos of Go TV by means ot a 
concave grating ot radius 2 metros arranged on a 
Rowland rnoiuiting, 

The fiist members of tlio second principal series 
- 5P^, 2 were easily Found at \X3554 and 3676. 
A triplet resulting from combinations between 3 
and 5Fj, 2 been identified. Taking Uarroll’s 

value 178094 for the wave-iuiinbor of 47^0, the 
4D2»3“6F],2 trpdet yields for 5/^^ and 5 F 2 the 
wave-mimbeis 142242 and 141305 ivspei‘lively. 
These terms combining witli 4A, woulfl give a doublet, 
namely, the second meinboi of the First principal 
senes, of wavo-num])or 227396 and 226459. This 
doublet lias been toiind by Dr. R J. Lang, to whom 1 
am indebted for the measures of those linos and per¬ 
mission to include them in the table below. The 
disci*ei)ancy betvv^een the estimated and measured 
wave-numbers of these lines is duo to a lack ot ade¬ 
quately accurate standards m the X400 region. 

The measures are given in the following table . 


IntcriHity 

XI. A. air. 

V 

dv. 

'roim 

Combination 

8 

9 

3676-61 

3554-U 

27191*3 
28128 2 

1 636-0 ( 

5(9, - SB, 
5b\-r>{\ 

5 

2788 41 

25852*2— 

1 . 036 7 f 

1- • • 251-21 

4 O 3 - 5 F 1 

5 

2736 09 

36537*7- 

4F3-r)P, 

1 

2717 41 

36788*9 

4/>,-5F, 

1 

441*95 

226270 

1 ! 

hS\ - 5/>, 

1 

440*11 

227216 

4b\ - r>t\ 


Ftanlk^' Smith. 

University of Alberta, 

Edmonton, Canada, 

Sept. 30. 


The ‘Green Flash* at Sunrise. 

WATCTima til© sunns© this morning across the 
Nil© valley, under conditions of very good visibility 
and no local wind, using C-oerz x8 binoculars, I saw 
what is, to the best of my knowledge, a novel form 
of the ‘ green flash.’ 

From the top floor of Mena House Hot,el the sunrise 
was behind Uebel Tura, with its skyhno at about 
300 metres elevation, and some 25 kilomota’(\s away. 
The dawn was clear, a light white mist lying low on 
the valley floor; the sky was ciinnamon colour, 
changing to amber as the sun I’os© ; the <lesort hills 
appeared deep blue to the naked eye, and brownisli 
purple through the field-glasses. 

The form of the actual flash was totally unexpected ; 
it preceded the emergence of the limb of the sun 
itself by perhaps as much as two seconds, and [ can 
only describe it as resembling a shallow and turbulent 
river of apple-green water hanging j*eady to break 
over the hill crest. But this river flowed with a 
surface which seemed to follow the minor prominences 
of the skyline, instead of first appearing between 
them ; it appeared suddenly, not soorning to widen 
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ranch after its fii’st apparition, the greatest width 
attained being perhaps one-third of the diameter of 
the sun’s disc. At the emergence of the orange-gold 
disc 111 the centre of this pale-green band, the two 
colours seemed momentarily to co-exist, this was 
probably persistence of vision, but indicates that 
there was no eye-fatigue 

The intensity of the green was never the vivid 
emerald of sunset which I have twice seen, once in 
the Mediterranean and once in Upper Eg;^^t; it was 
the paler colour, which is less uncommon. Probably 
the actual intensity of the colour is a matter of luck. 
Tlie fact of the flash appearing at sunrise seems finally 
to exclude any physiological cause, and agrees with 
the explanation of refraction through air layers of 
different temperatures. The apparent turbulence 
might well be real turbulence of the air, mduced as 
the desert starts to be warmed by the smi’s fii*st rays 

W. Lawbence Balls. 

Cairo, Oct. 26. 


Influence of X-rays upon Time-lags of the Faraday 
Effect and upon Optical Rotation in Liquids. 

Difpebences in the time-lags of the Faraday 
effect behind the magnetic field m various liquids 
have been measured by Beams and Allison (Phys 
29, 161 ; 1927). Certain considerations have 
led me to suspect that these time-lag differences 
might be affected, and even reduced to zero, by the 
action of X-rays on the liquid A number of ex¬ 
perimental tests very recently carried out demonstrate 
that the X-rays have such a property. It was found 
in every case that the tune-lag differences of the 
Faraday effect between any pair of the liquids vanished 
so long as the liquids were exposed to the X-rays, 
and that the lags were restored %vith the screening off 
of the X-rays The lic|mds thus far used are carbon 
disulphide, carbon tetrachloride, ethyl alcohol, xylene, 
and chloroform. 

The metiiod also affords a means of measurmg the 
absolute time-lags of the Faraday efl'ect, giving values 
for the various liquids which are consistent with the 
previously meastued timo-lag differences. 

This work having shown an influence of X-rays 
upon the lag of the Faraday effect, it was decided to 
find out whether these rays could produce an effect 
in rotating the plane of polarisation of light in these 
same liquids. A preliminary senes of tests shows 
that a beam of X-rays traversing the liqiuds does 
impart to them the power of rotating the plane of 
polarisation, though it is small. 

These investigations are being contmued, and it is 
hoped that a detailed report of them will be published 
m the near future Peed Allison. 

Alabama Polytechnic Institute, 

Auburn, Alabama, 

Oct. 11. 


Synthesis of Rubiadin. 

My attention has been directed to a paper m the 
August (1927) issue of the Journal of the American 
Chemical Society (p. 2043), in which Stauder and 
Adams have shown that rubiadm is not 1,3-dihydroxy- 
4-methylanthraquinone. It is of interest to record 
that we came to the same conclusion by condensmg 
cresorsehimc acid with benzoic acid m presence of 
sulphuric acid. 

1,3- Dihydr oxy - 4 - methylanthraquinone melts at 
266°-266° (not 25U, as found by Stauder and Adams) 
and the diacetyl derivative naelts at 181°-182°. 
The deacetylation product melts at 265°-266°. We 
have also succeeded in synthesismg rubiadin itself 
by condensing dihydroxyparatolmc acid with benzoic 

No. 3029, VoL. 120] 


acid (Schunck and Marchlewski’s original method). 
Papers dealing with tins work have already been 
commimicated to the Journal of the Indian Chemical 
Society, 

It is mterestmg to note that wuth the elimination 
of rubiadin from the hst of a-methylanthraqumone 
derivatives there is not a single natural product (of 
proved constitution) left in that list. Substances like 
emodm, ehrysarobm, chrysophanic acid, etc., which 
have at one time or another been regarded as a- 
methylanthraquinone derivatives,^ have all been 
since proved to be /3 - metliylanthraquinone de¬ 
rivatives It IS curious to note in this connexion 
that while d-metliylanthraeene occurs in coal tar, 
a-methylanthracene is a purely artificial product. 

P. C. Mittee. 

Umversity College of Science, 

Calcutta, Sept. 29. 


Orientation of the ‘ Devil’s Arrows,’ Borough- 
bridge, Yorks, 

At the recent meetmg of the British Association at 
Leeds, Excursions Handbook Q was issued for mem¬ 
bers taking part in excursion Xo. 18 to Aldborough 
and the ‘ Devil’s Arrows.’ On pages 16 and 17 of 
this handbook there are remarks on this monument, 
and a plan of the positions of the tln-ee megahths of 
which it IS formed, for which we are responsible. 

It IS now found that the measui'ements and azi¬ 
muths on which the plan was plotted are inaccurate, 
and that the positions of the three stones do not, as 
there shown, fall on the arc of a cncle. The theory 
derived from this supposition, namely, that the thi*ee 
stones originally formed part either of a great stone 
circle or were the remains of the penstahth of a 
tumulus, must therefore be abandoned. 

The 25-inch Ordnance Survey map of the site 
shows that the three stones are actually almost in 
almement. From the northern monohth the azimuths 
of the other two he between 151° 00^ and 152° 30^ 
approximately, while the distance from the northern 
stone to the middle one is 200 feet, and from the 
northern to the southermiiost is 570 feet (also approxi¬ 
mately) Boyle T. Someeville. 

Heebeet E. Weoot. 


An Active Form of Oxygen. 

An active form of oxygen, presumably monatomic, 
has been produced by passing oxygen gas saturated 
with water vapour through a discharge tube. The 
oxygen was generated eleetroiytically and subjected 
to a discharge of about 1000 volts at a gas pressure of 
0‘4 mm. of mercury. The gas was removed from 
the discharge tube through a side arm, and its density 
measured by passing it through a small hole which 
was located at a distance of 25 cm. from the dis¬ 
charge tube. Pressure measurements at the small 
hole indicated a decrease in the density of the gas 
correspondmg to about 8 per cent, monatomic oxygen. 
A platinum calorimeter momited over the hole showed 
a decided rise in temperatme during the passage of 
the discharge. These efiects were continuous through¬ 
out one 3-hour experiment. This work is being con¬ 
tmued with the object of determining the most favour¬ 
able conditions of studying the chemical properties of 
this gas. It IS also hoped that a measurement of the 
heat of association may soon be completed. 

F. R, Bighowsky. 

L. C, Copeland. 

Department of Chemistry, 

The Johns Hopkins University, 

Baltimore, Maryland, U.S.A. 

x2 
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Research m the Textile Industry.^ 


T he eleventli aniiiiai report of tlie Coini'iiittec 
of tlie Privy Council for Hcientific and 
Industrial Research gi\x‘s a comprehensive survey 
of the state of research in the various liranchcs 
of industry, and of developments in industrial 
research since that Committee was established 
The record is both impressive and instructive. In 
its survey of the great productive industries it 
pomts out that the textile industries, though the 
largest manufacturing industries of the country, 
are by contrast with other industries . . far 

more dependent on their own efforts for the prosecu¬ 
tion of research and for the specialised training of 
their technical staff. While engineering, metal- 
lurgy, and industrial chemistry are considerc^-d 
suitable subjects for university research, there arc 
no university organisations for reseai'ch into textile 
problems except at Leeds and Manchester, There 
is no obvious reason for this, except that the subject 
fro7n a scmitijic pODit of view is more 

At the recent meeting of the British Association, 
considerable attention was for the first time given 
to this subject of research in the textile industries. 
Several papers were contributed upon textile 
problems and the difficulties of research workers 
in the textile industry wore emphasised. Attention 
was directed to the considerable volume of work 
which is being conducted by the Textile Institute and 
by similar ])rofessional bodies which are concerned 
with allied branches of the industry, and to the fact 
that although, as the Re])ort of the Oommittoe 
of the Privy Council states, the only university 
organisations for textile riiscarch arc at Leeds and 
Manchester, a largo voliinu^ of first-rat(^ work is 
being and lias already been dom^ by the Cotton, 
Silk, Linen, and Woolk^n and Worsted Rcsear(‘li 
Associations, as well as by academic and cpiasi- 
academic bodies such as the College of Technology 
at Belfast, the University College at JSTottinghani, 
the Imperial Institute, the Manchester Chamber of 
Commerce’s Testing House, and the Conditioning 
House and Technical College at Bradford. 

The British Association would have done a 
useful work if it had merely succeeded in focussing 
the attention of the academic and scientific world 
upon this matter. In directing attention to the 
fact that the fundamentals upon which the 
psearcher in textiles has to work are just as 
indefinite, and at least as variable, as the funda¬ 
mentals in any branch of science and technology 
with which the universities have been in the habit 
of intimately concerning themselves, it has, however, 
done much more. If, therefore, the meeting has 
succeeded in ensuring that textile teaching and 
research shall and ought properly to form an 
integral part of university and higher technological 
traming, and no longer remaia an almost despised 
Cinderella of subjects, it will have rendered a 
signal service to the industry and probably no less 
a service to the academic world. 


T ^ 1 ^?® Britisb Research Association for the Woollen and Worstc 
“^^927.'' ^ Activities. Leeds: TorringdU; Hea' 
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Naturally the fhitish Research Association for 
the Woollen and Worsted Industries, and its work, 
received considerable attention from the nuunbers 
of the British Association. ''Fliis R<\sear(;h Associa¬ 
tion owes its inception and dt^veiopment partly 
to the Department of ^Scientific and Industrial 
Research, from which body it has received, in 
common with other research associations, very 
considerable monetary grants, and partly to the 
initiative and enterprise of certain West Riding 
industrialists It has been guided in its develop¬ 
ment by a distinguished Council, over which Sir 
James Hinchhffo, a noted leader of advanced 
thought in the West Riding, has presided since its 
formation 

The Research Association has, in common with 
the other liodies winch liave concerned themselves 
with textile research, had to consider problems in 
the two categories into which all research in con¬ 
nexion with the industry may be convcnieni.Iy 
divided. It has considered iho industrial or 
practical problems of tlie industry, and also the 
scientific principles underlying all the industrial 
operations. In order that the necessary experi¬ 
mental work might be carried out, it has established 
physical, chemical, and biological laboiatoiics as 
well as machinery rooms in which manufacituring 
processes may be studied from an cxpciimontal 
point of view. The progress whicli has been made 
has necessarily boon slow, though jirobably no less 
rapid than is usual with the dovelo])ment of theory 
in any other branch of science and technology. 
Its work, however, seems very clearly to have 
demonstrated two points ; it lias shown, first- of 
all, that although the texi-ile industry ha-s Ixhui 
developed by what anv soineiimes d(\s(a’ib(xl as 
unscientific men, yet their acliKwenuait-s liav(^ 
reached a nunarkafilo standa-rd of acauiracy, and 
secondly, that spectacular develo{)m(ait a-ud inven¬ 
tion is, very possibly, unhla^ly to take places in the 
future. Moreover, it has empbasiscxl the vital 
fact that the gradual introduction of a special 
technologist capable of interpreting the thought 
and work of the investigators in pure and applied 
science is indispensable if the gulf which has so far 
existed between the industry and the field of 
genuine research is to be successfully bridged. 

The nature of the fundamental iiroblem which 
presents itself to the textile researcher may bo 
appreciated by the consideration of tlu^, raw material 
of the industry, namely, the wool fibre. Examples 
of fibres (under the same magnification) of (n) 
Lincoln, (6) Merino, and (c) Crossbred wools arc 
given in Eig. ], Those photomicrographs illustrate 
very clearly the variation in diameter and physical 
structure of three typical wools. It is evident that 
a complete knowledge of the wool fibre is essential 
and must ultimately become available, and that this 
knowledge will involve full information of the 
structure and physical and chemical properties of 
the fibre. Such information does not at present 
exist. In the industry the value of raw wool is, 
from a monetary as well as from a manufacturing 
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pomt of , at present judged by what is called 
its quality ’ Quality is a term or number used 
to connote tlie probable spinning value of the vools 
(termed combuig wools) employed m the worsted 
industry. Whilst it is true that experienced 
members of the worsted indiistr}" are able to gauge 
with remarkable accuracy the quality number or 
the counts to which a particular wool will spm, yet 
for this fundamental characteristic the industry 
has at present no definite measure. The quahty 
of a fibre may, for example, depend on diameter, 
length, and elasticity, and each of these provides, 
in itself, a subject for research Important bio¬ 
logical and physical problems must be considered 
in connexion with the length of the staple, while 
the elasticity involves a knowledge of the physical, 
and probably of the chemical, structure of the fibre 
These matters are fundamental subjects of 
importance upon which the Woollen and Worsted 



II b c 

Pig 1 —Wool fibres. 

a, Lincoln wool flbic, b, ineimo wool fibre; c, crossbred wool fibre 

Research Association, as 'well as several other 
workers in textile technology, are now engaged. 
In An Outline of its Activities,” a recent pubSca- 
tion of the Woollen and Worsted Research Associa¬ 
tion, the present position has been summarised. 
This report states, inter aha, that “ at present 
there is an entire lack of definite knowledge on both 
points [the determination of the precise character¬ 
istics of and the best means of production of the 
raw material] regarding this raw material. The 
primary factor is to investigate those points regard¬ 
ing quality which may be expected to have a 
direct bearing on the economic value of the fleece.” 

Some of the chemical problems which have 
engaged the attention of the textile researcher are 
of special interest, indicatmg as they do the extent 
of the field for systematic research. The method 
of elimination of grease from raw wool by scourmg 
with soa|) and alkali is being investigated. The 
soaps used may not, after scourmg, be completely 
eliminated frorn the wool, and it appears that unless 
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the soaps are made from suitable fatty acids, other 
products are produced after scouring takes place, 
and these products materially affect subsequent 
processes, such as dyeing and finishing, to winch 
the wool, m one form or another, is subjected A 
prehmmary examination appears to show that the 
absorption of alkali by wool may mcrease the sus- 
ceptibihty of the resulting cloth to bacterial action 
and may cause the dyeing affinity to vary from 
pomt to point of the cloth. The cause of this 
variation in distribution of the alkali after scourmg 
is not merely mechanical but is undoubtedly 
related to alkah migration and to chemical 
action 

Probably one of the most important aspects of 
the chemical work of the Research Association, a 
reference to which is made m the recent publication 
I of the Association, is an investigation which it is 
! conducting jomtly with the Society of Dyers and 
! Colourists. This mvestigation, which is being 
directed by a joint committee, will, it is understood, 
include mitially fastness tests for sunlight, washmg, 
and perspiration. The fastness tables which are 
I ah’eady in existence do not give a definite fastness 
test to dyed materials, because the tests have so 
far been apphed to smgle dyestuff's only. In 
practice, dyeing by smgle dyestuffs is not usual 
The work which is now in process should thus 
enable the preparation of a complete standard for 
dyed or coloured materials 

One of the most interestmg, though at the same 
time incomplete, nivestigations which has been 
made is the physical exammation of the wool 
fibre The report of the Research Association 
states that ‘‘ wool is an amphoteric colloid which in 
regard to ph 3 "sicai and chemical relations presents 
the well-knovm colloidal characteristics.” Dr. 
Shorter, in the Transactions of the Faraday Society^ 
describes his attempts to develop a complete 
coUoidal theory of the elasticity of the wool fibre 
In his theory he attributes to the fibre the 
characteristics of a two-phase system consisting 
of an elastic frame-work (the elastic phase), the 
interstices of which contam a viscous medium (the 
viscous phase) ” The elaboration and extension 
of such physical work must ultimately yield results 
of fundamental importance in so far as the primary 
formation of the fibre is concerned 

Other investigations, though probably of no less 
fundamental significance but of immediate practical 
importance, are bemg made into the thermal con¬ 
ductivity of wool, its electrification and electrical 
conductivity, its elasticity, and especially into the 
effect of moisture upon it. The action of water 
upon wool is of immense practical importance, as 
it has a well-defined effect upon the combing, spin¬ 
ning, and manufacturing properties of the fibre, and 
depends to a very large extent upon the degree of 
moisture and the conditions under which the 
moisture reacts with the wool. It is, of course, 
well known that one of the reasons for the prosperity 
of the textile industry in Yorkshire and Lancashire 
is the dampness of the chmate in those areas. 
This condition formerly made possible operations 
in those areas which could not be carried out as 
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efficiently elsewhere The advent of systems of 
artificial humidification have, however, neutralised 
to some extent the natural advantag(\s of the 
climates of those localities, and the work to which 
reference has aheady been made indicates that a 
complete knowledge of the mechanism of these 
actions is now within measurable distance. 

The development of textile research would 
appear to deserve not only the attention which the 
British Association has properly given to it, but also 
the best which can be afforded by our academic and 
industrial bodies. Research is not, and should not 
be, the responsibility of one particular body. The 
research associations can do a great deal. The 
industries and the large academic bodies have also 


an eipially important duty to perform The co¬ 
operation and sympathetic efforts of all tliesc bodies 
should, however, ensure that textile research shall, 
under the favourable conditions which now exist, 
enter upon one of the most important stages in its 
development Whitehead, in the preface to lus 
“ Prmciplcs of Natural Knowledge,” points out tliat 
his inquiry raises more difficulties than those 
which it professes to settle. This is inevitable in 
any philosophical work. ... All that any one can 
hope to do IS to settle the right sort of difficulties 
and to raise the right sort of ulterior questions, and 
thus accomplish one short step further into the 
unfathomable mystery.” So it is with our textile 
researches 


The Germplasm and its Architecture^ 
By Dr. F. A. E. Grew. 


T he neo-Mendelian theory is like its parents a par¬ 
ticulate theory, implying that the germplasm 
of organisms is not an indivisible whole but an organ¬ 
isation of units or factors which can be dissociated 
and recombined in various ways, just in the same 
manner as on the atomic theory a chemical com¬ 
pound is not a thing indivisible but an organisation 
of units which can be dissociated and recombined 
in other ways. But it differs from the theories that 
have gone before in that it is not purest specula¬ 
tion, mcapable of confirmatory test; it is not 
merely an ad hoc explanation. It is not a pre- 
formatist doctrine, for no one ever seriously held 
thaL a factor was in any way a miniature roplica or 
oven was representative of a single character. The 
term unit character itself has been dropped, for it 
was misleading m vknv of the manifest facd that 
characters can never be units. 1110 attitude of tlie 
geneticist in regard to the arcbitceture of tbe g(umi- 
plasm is similar to that of the chemist in regard to 
the atomic constitution of matter. Jt is held that 
the hereditary constitution of an individual is not 
only composed of units in particular proxiortions 
and arrangement, but that its effects are determined 
by these proportions and by this arrangement just 
as much as by the particular nature of the units 
themselves. A character is the resultant of a large 
number of agencies of the internal environment 
of the zygote interacting with a large number of 
agencies of the external environment. 

Weismann, in constructing his edifice of theory, 
with its purely hypothetical determinants, biophors, 
and ids, at least did one thing that must make his 
name immortal; he attached his speculations to 
somej;ihmg tangible by locating his units in the then 
newly investigated chromosomes. In this guess he 
enshrined the truth, for Drosophila melanogaster^ in 
the hands of Morgan, Bridges, Sturtevant, Muller, 
and their colleagues, has provided definite and final 
proof that the chromosomes are indeed the germ¬ 
plasm, that upon each chromosome is borne a 
certain definite association of the hereditary factors 
or genes, and that each gene has its own particular 
place upon a particular chromosome. It has been 

^ Continued from p. 698. 
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possible in the case of Droso])hila to construct a 
maf) of the chromosomes showing the relative 
Xiosition of all the genes so far discovered, and this 
map, like a railway time-table, giving the sequence 
of the places and the distance between them, in the 
hands of the breeder of this animal endows him 
with the powers of the synthetic chemist in the 
manqinlaiion of his own matenal. 

As yet, there exists but little exact knowledge of 
the chemical nature of chromatin : it is known, 
however, tliat it is intimately related to the 
activities of the cell as a whole , that it has a 
definite architecture and disposition within the 
nucleus ; that during edl division fi/ becomes con¬ 
densed and liomogeiumus and tlum displays most 
(d(‘.aiiy its orgaaiisaiion into units, the* <diromosom(‘s. 
It IS (^stablisiu'd that the number, siz(% form, a^nd 
lieliaviour oi' th(^ (diromoHonu's eonsta^iii in a» 
Hpi^aes Jind (iu^^a(^t(u•is^i(^ of tiia-t spewievs. It is 
known that <w(mi wlum tlu^ ehrornaiin is i-hus con¬ 
densed lu th<‘. form of diromosonuns, it still retaans 
its organic contaifi/ with the nori-tdiromalie part of 
the cell of winch is but a part, though an essential 
part: it is cstablisluHl that no devclopmout is 
Xiossiblc at all in the abseiujc of at least one hajiloid 
set of chromosomes. It has boon amply demon¬ 
strated that the only identifiable ceil organ which 
can satisfy the dem4nds made upon the germplasm 
by the results of countless experiments arc the 
chromosomes, and that in the behaviour of these are 
realised the precise conditions of lioroditary trans¬ 
mission as recorded by observation. 

The exact parallelism between the distribution 
of the chromosomes and tlie distribution of the 
hereditary characters affords an explanation of the 
ratios obtained in experiments involving freely 
assorting characters, if it is assumed that within the 
chromosomes are resident the genes, for the gene 
within the chromosome must necessarily go whither 
the chromosome passes. It is established that the 
chromosomes in the immature gamete and in the 
body cells generally are present in pairs, and that of 
each pair one member has been received from each 
parental organism. It has been demonstrated that 
in the ripe gamete only one member of each pair of 
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homologous chromosomes is present, and moreover, 
that the sorting of the chromosomes during the 
maturation of the gamete is at random, the dis¬ 
tribution of one member of one pair bemg in no way 
influenced by that of either member of any other 
pair It is not difficult, therefore, to explam the ! 
results of an experiment involving more than one 
pair of factors and giving free assortment and re¬ 
combination^ for all that must be postulated is that 
the different factor pairs are resident m different 
chromosome pairs 

The facts of linkage can be interpreted by postu¬ 
lating that the factors for linked characters are 
resident in one and the same chromosome, and that 
for this reason they must remam together in mherit- 
ance so long as the chromosome concerned retains 
its integrity The facts of crossing-over can be 
explained by postulating that the cause of this is an 
interchange of material between the members of a 
pair of homologous chromosomes, these chromo¬ 
somes being dissimilar in their genetic constitution. 
It is frankly admitted that in this matter of crossmg- 
over genetics has outrun cytology, just as at one 
time cytology had outpaced genetics in regard to 
the mechanism of sex-determination, but the fact 
of crossing-over must not be confused with the 
validity or otherwise of the suggestion put forward 
to explain it. It is the case that during the matura¬ 
tion division in gametogenesis the segregation of 
homologous chromosomes is complicated by the 
fact that the members of each pair, prior to their 
vseparation, become most intimately intertwined. 
This apparently single, but really double, chromo¬ 
some then splits longitudinally. This conjugation 
of homologous chromosomes provides the oppor¬ 
tunity for crossing-over. It cannot be shown to 
have occurred, but if during this conjugation the 
two chromosomes stick, fracture, and rejoin before 
separation, then interchange of chromatin wiU have 
occurred. It is not without significance that conju¬ 
gation occurs when the chromosomesuare drawm out 
to their greatest attenuation, so that the homolo¬ 
gous chromomeres derived from the two parents 
achieve the maximum degree of association in a 
linear series. 

It is seen that the equivalent chromosome con¬ 
tributions of the two parents and their random 
assortment in maturation and chance recombina¬ 
tion in fertilisation, together with the possibility of 
an inner reorganisation of each chromosome through 
its most intimate association with another of 
identical structure but different content, provide 
an infinite range of new combinations of character 
which can be tested out by environmental agencies 
The chromosome mechanism can supply the varia¬ 
tions upon which the forces of selection can operate. 
It becomes apparent also that this conjugation of 
chromosomes in synapsis excludes the possibility 
of fruitful crosses between species widely different 
in chromosome constitution. 

If the conjugation of homologous chromosomes 
is accepted as evidence in support of the conception 
of crossing-over, and if the genes are strung like 
beads upon a string, each particular gene having its 
own particular locus upon a particular chromosome, 
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then it foilow^s that the percentage of crossing-over 
between any twn loci can be regarded as an indica¬ 
tion of the distance between them. If the members 
of a pair of homologous chromosomes diirmg their 
conjugation are as hkely to fracture and reunite at 
one pomt as at any other pomt along their length, 
it follows that the farther apart any two genes 
lie in the chromosome, the greater is the chance 
of crossing-over occiirrmg : and, conversely, the 
nearer together the genes he, the smaller is the 
chance of crossing-over occurring If this is so, 
then it is possible to construct a map of the chromo¬ 
somes, showing the relative positions of the different 
genes resident m each. If A , B, and G form a linear 
series, and if B lies between A and C, then the 
crossmg-over percentage occurring between A and 
C should equal the sum of the crossing-over between 
A and B, B and C, 

The conception of the localisation of the genes in 
Imear alinement is due to the peculiar differences 
between the crossing-over between genes of the 
same character hnkage group. The relation of 
three or more points to each other is a relation of 
linear order and cannot be represented in space in 
any other manner than by a series of points arranged 
m a line. Linearity is the expression of a system 
in which there is a fixed succession of elements. 
The distance between any two elements is constant 
but is variable throughout the series.. In the case 
of the more simply organised forms of life it is 
possible to conceive the germplasm having the form 
of a congeries of chromatin units, the members of 
which can exist separately withm the nucleus and 
become associated by chance. In the more com¬ 
plex forms, however, the precision exhibited in the 
inheritance of a most complicated characterisa¬ 
tion demands a very precise and more complex 
* hereditary mechanism, such as is supplied by the 
chromosomes in their constitution and behaviour. 

The Columbia school has practically completed 
the essentials of the static theory of heredity 
concerning the existence and distribution of genetic 
units initiated by Mendel. The germplasm has 
been identified and its architecture defined The 
chromatin material of the nucleus of the cell is the 
germplasm and the hereditary units are the genes. 
A gene is a particular state of organisation of the 
chromatin at a particular pomt along the length of 
a particular chromosome. It is a particular area or 
locus of the chromosome in a particular state. 
One particular condition of this chromatin can he 
replaced by others and with each change another 
gene appears. 

The Columbia school has, however, done more : 
it has initiated a dynamic theory concerning the 
relation of these genetic units to development. 
Bridges, out of his magnificent work on balanced 
intersexuaUty in Drosophila, was able to lay the 
foundations of the fundamental theory of gemc 
balance, according to which the effect of a gene 
depends not only upon environmental conditions 
but also and particularly upon the other genes with 
which it IS associated m the hereditary constitution 
of the individual. Bridges has proven up to the 
hilt that the sex-chromosomes exert their effects 
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not per se but only when iii a certaui relation with 
other cliroinosomes. Further, it has been shovvji 
that the subtraction or addition of whole ebroino- 
soiiies or of wliole sets of chroinosonies, as in 
haploid or polyploid individuals, is associated wdtli 
constant and cletiiiite variations in characterisation 
This observation, first made by Gates, has been 
extended, for example, by Bridges to l)roso})liila, 
by Wettstein to mosses, and by Blakeslce to 
Datura 

It IS an obvious fact that the extent of our 
knowdedge of the genetics of a particular form is 
determined by the frequency of mutation in that 
form. So much is known of Drosophila, because, 
amongst other things, observed mutation in tliis 
form IS relatively common. The gene is stable and 
so far has resisted most attempts to modify it 
experimentally. It will be recognised that if the 
usual genetical methods of investigation are to bo 
used, then in the case of an animal or plant of 
economic importance in wFich mutation is rare, 
there can be no rapid increase in our knowledge of 
the genetics of this form until it has become possible 
to provoke mutation at will. It has been reported 
repeatedly that germinal changes, presumably 
mutational, bad been induced by X-rays, radium, 
alcohol, lead, antibodies, and so forth, but the 
interpretation of the data thus secured has been 
highly disputatious. It is known that X-rays can 
and do afiect the distributive mechanism of the 
chromosomes and the phenomenon of linkage, and 
it is now reported by Muller that radiations of 
short wave-length can produce gene mutations in 
a high proportion of germ cells so treatcKk Muta¬ 
tions thus produced are stable in tluur inheritaiK^e 
and behave in a manner typical of Mendelian 
chromosomal mutant genes found in organisms 
generally. Such troaimont) produces an increase 
of about 15,000 per cent, in the mutation rate of the 
stock. Many of tlio mutations invoked are those 
which have previously appeared in Drosophila ; 
many, on the other hand, are mutations in loci, in 
which mutation apparently has never been observed 
before. 

Through the use of appropriate doses of X-rays 


also it lias been found to be ])ossible to provoke a 
high pro[-)oriion of reaiiangemeiits in the linear 
order of tlu* genes assoeuit(‘d with fragmentations 
and translocation of portions of a (*Jiroinosoine. 
Here, lying now'" in our hands, is the vmy tool 
wlu'rowith to explore the hereditary eonsiitutioii of 
animals and ])lants of interest and of economic 
nnjiortaiico No longer must we w^ait for muta¬ 
tions to occur • no longer need we squabble amongst 
ourselves concerning the role of external agencies 
in the jirovocation of mutation, for it is demon¬ 
strated that it IS possible in our cliosen experimental 
stocks to manufacture series of artificial strains for 
use in the study of genetic and plnenogenetic 
phenomena It may soon be possibles to produce 
to order sufiicient mutations to funiish adequate 
chromosome maps, and thendiy to give to the 
breeder of domesticated stoch the powers of control 
that he must have to bo ultimately successful. 
There is no reason to assume that X-rays alone will 
do this thing: doubtless there are plentiful agencies, 
chemical and physical, winch approjniately ex¬ 
hibited will do the same. 

Advances in genetics in the more immediate 
future will be in the borderland of formal genetics 
and of developmental physiology. They will result 
from the deliberate and artificial induction of 
mutation and from the study of the gene in action. 
In this latter field the trail has been blazed by 
Goldschmidt and by Haeckor J)roHoplnla lias 
served its purpose magnificontly, but the time now 
approaches wJion other animals wall usurj) the 
centre of the genetic stage ; ex|)ctimentatiion will 
become more hiborious, siin^e ea(Ii geiu^ will have to 
[)e ('xamiiKHl for the kind and rak^ of diange winch 
it produces. Geneticists, lu^aring of 1h(^ V(un dis¬ 
covered by JV1(Mi(l(I, rushc'd luwllong to this new 
Klondykc^, avid for the gold of truili. 'Th(\y are 
now rd-urning, some einpty-liandcd, but many 
with nuggd-s of gn^at worth. Jt wIU Ik^ w^ell for 
biological siueiKso if those wlio resisti^d the call and 
stayed dutifully behind deny themselves the simple 
amusement of taunting the wanderer until at least 
they have assured themselves that nonunlism of 
this kind must necessarily bo profitless. 


Rationalisation in Industry, 


F ob many reasons the introduction of scientific 
research into the old-established industries of 
Great Britain as an aid to production is a lengthy 
and difficult process. Much progress, however, 
has been made in recent years, notably with the 
aid of co-operative research associations, but much 
more remains to be done. The degree of interest 
in research shown by industries is a matter of con¬ 
cern to every scientific man, for an increasing 
appreciation of the potential industrial value of 
research spells more practical interest in the work 
of universities and similar institutions where 
pioneering investigations are carried out, and in¬ 
creased outlet for scientific employment. 

How confidence can best be fostered is a matter 
of concern to many, and various ways have been 
tested or considered. Eesearch is slow to fructify, 
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and industrial research may bo especially so when 
the objective is rostrictccl and definite. While 
broad researches arc maturing the intorcist of the 
manufacturer may wane unless he have the 
stimulus of.some accessory assistance. The suc¬ 
cessful solution by scientific researcli of a simjile 
technical problem may be as convincing to a 
manufacturer as a far-roaching investigation of, 
say, the properties of his raw materials, necessary 
though that investigation may be. Tlie simple 
problems cannot be ignored. Similarly, the demon¬ 
stration of the utility of existing information is a 
valuable aid. There is much scope in industry for 
the increased utilisation of current information, 
scientific or otherwise, and valuable propaganda 
work can be accomplished by the organisecl col¬ 
lection and distribution of such information. In 



November 19 , 1927 ] 


NATURE 


735 


this connexion a group of papers relating to m- 
formation, organisation, and statistics m commerce 
and industry, discussed at the recent conference in 
Cambridge of the Association of Special Libraries 
and Information Bureaux, is of direct mterest 

The first paper m the group, dealuig with rational¬ 
isation in industry, was communicated by Major 
L Urwick, honorary secretary of the Management 
Besearch Croups. The basic idea of the rational¬ 
isation movement is ' control ’ m the sense of the 
detailed analysis and measured presentation of the 
facts in each and every set of circumstances—and 
the planning and orgamsation of future common 
action in the light of those facts The movement 
IS, in reality, an endeavour to develop the scientific 
habit of thought withm industry and commerce. 
It insists that the phenomena influencmg the course 
of business have each their cause, that the causes 
are capable of investigation and definition in the 
light of modern knowledge, and that the facts so 
gathered can advantageously be applied to the 
effective solution of fresh problems. Such an 
outlook must, as Major Urwick points out, be 
rationally applied to a manufacturing concern as 
a whole. It is useless, for example, to attempt 
to improve output by motion study among the 
operatives until the management, organisation, 
and planning of the concern as a whole have been 
put upon a sound basis ; m the smaller industries, 
labour is often more conscious of inefficiencies than 
is management The objective should be a w^ell- 
planned structure, strong, efficient, and co-ordinated 
in all its activities, and ever alert for improve¬ 
ment 

In Great Britain the movement has recently 
found an outlet m the formation of the Manage¬ 
ment Research Groups. Co-operation is essential 
to the success of the movement, which calls for the 
free exchange of experience and facts bearing upon 
every aspect of industry. Each of the groups is a 
small band of representatives of manufacturing 
concerns in different industries. 'No two compet¬ 
ing firms are represented in the same group, a 
compromise which meets the stiU existent feelmg 
in favour of secrecy in industry. The firms in any 
group can investigate and discuss the best practice 
in each individual concern without fear of giving 
advantage to a trade rival. Major Urwick A survey 
of the need and scope for rationalisation in industry 
was of such great interest that it was to be regretted 
that time did not permit him to give a more de¬ 
tailed account of the progress of the Management 
Research Groups with wffiich he is associated. 


In the course of his paper, Major Urwick directed 
attention to the need for more and better co¬ 
ordinated statistics , ill a later paper, Mr, A. E 
Overton, of the Board of Trade, described the 
trade information and statistics m Great Britain as 
compared with those in other countries Many 
manufacturers and traders are probably not fiiUy 
aware of the sources of statistical information that 
are available, and to these Mr. Overton’s paper will 
be of value reference is made to the time-lag in 
the issue of the statistical information from the 
various sources and the degree of classification 
adopted. Statistics of external trade and of 
mternal production are of course of prime necessity 
in business forecastmg, a subject discussed in the 
paper by Mr. W. Wallace. This paper outhnes and 
illustrates the conclusions of the Harvard Committee 
on Economic Research ; incidentally, it gives due 
weight to the hmitations of business forecasting 
m its present pioneer stage. The paper by Air. 
S. J Nightmgale and Aliss A. L Benme dealing 
with statistical analyses in the engineermg industry 
gives illustrative examples of the analysis of the 
available information in the formation of a sales 
pbhey A further example of the use of statistics 
in an mdustry was given by JMr. E. W. TattersaU, 
who discussed the relation of cotton statistics to 
marketing and market estimation, and the group 
of related papers was completed by ]Mr E. HalFs 
account of the more general aspects of the trade 
survey. 

At first sight the mterest of such papers for a 
conference of the Association of Special Libraries 
and Information Bureaux is not obvious. The 
collation of sources of information, which is the chief 
function of the Association, should, however, render 
the latter almost essential to the rationahsation 
movement. The Directory of Sources of Specialised 
Information which the Association is shortly to 
publish will be of the greatest assistance to those 
who have to collect and collate the facts that 
industry needs. As an organisation for ascer¬ 
taining and indicating where information is to be 
found, the Association should play a not insignifi¬ 
cant part in the movement. 

The movement deserves at least the benevolent 
interest of the scientific worker. It awakens in m- 
dustry the scientific habit of thought; it encourages 
the wider dissemination of knowledge, including 
scientific fact, it fosters an increasing interest in, 
and appreciation of, science ; if successful, it cannot 
fail to stimulate the utihsation of scientific research 
in industry. 


Obituary 


Dr. D. G. Hogarth, CM.G. 
y the unexpected death of Dr. David George 
Hogarth on Nov. 6, geography and archaeo¬ 
logy lose one of their most distinguished repre¬ 
sentatives in Great Britain, and the University of 
Oxford one who combined in an unusual way the 
qualities of a student and a man of action and 
affairs. Born on May 23, 1862, at Barton-on- 
Hiimber, he was admitted commoner of Winchester 
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m 1876, and elected to a classical demyship at 
Magdalen College, Oxford, in 1881, where he was 
placed in the first class m Honour Moderations and 
Literse Humaniores, appointed to a classical lecture¬ 
ship, and then m 1886 elected to a fellowship. 
Both at school and at college he distinguished him- 
seK as a runner, and made himseff felt in the social 
life of the place, presiding over the Junior Common 
Room, acting with the O.U. Dramatic Society, and 
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editing the Oxford Magazine Of these early days 
he has left his own frank account in one of his 
most characteristic books, Accidents of an 
Antiqiiaiy’s Life ” 

It w^as, indeed, a group of accidents that deter¬ 
mined Hogarth’s career The Cra^ven Travelling 
FeUowship, of which he was the first holder m 1886, 
was itself an expernnent in classical endowment, 
though the benefaction was an old one The new 
Lincohi and Merton professorship in classical 
archj^ology and art was inaugurated m 1885 by 
Hr, (now Sir) W. M. Ramsay, who had begun 
in 1880 those journeys which revolutionised 
our knowdedge of ancient Asia Minor Hogarth 
had already been attracted by the historical and 
geographical achievements of Alexander the Great, 
and was collecting materials for his Phihp and 
Alexander,’’ though this was not published until 
1897. He seized the opportunity of apprentice¬ 
ship to field work vith Ramsay; and so began 
a partnership in research, all the more fruitful 
because the qualities of the two men supplemented 
each other. As one of the first students at the 
newly founded British School of Archaeology at 
Athens, he took a leading part in excavating the 
famous Temple of the Paphian goddess in Cyprus. 
First fruits of this adventure and of an extensive 
tour in unfrequented parts of the island were 
published m 1890 under the title of ‘‘ Hevia Cypria ” 
In Cyprus, then, and Asia Mmor, he began that 
intimate acquaintance with the peoples and 
problems of the Hear East wLich led him after¬ 
wards to Heir-ehBahari, Hauki*atis,and Carchemish, 
to Horth Arabia, and the ‘ Arab Bureau ’ in Cairo. 

To combine these vacation pursuits wnth the 
routine of a college dean and vice-president w’as 
not easy, “ Philip and Alexander ” had to aw^ait the 
convenience of Turks and undergraduates; but 
with wise economy of resources Magdalen created 
a research fellowship, and made Hogarth master 
of his time and movements, with an Oxford home 
in wRich to store and w^'ork up his materials. 
Fortunate again in his opportunities, he was 
Director of the British School at Athens, and in 
charge of excavation on the prehistoric site at 
Phylakopi in Melos, during the years when Crete 
feU free of Turkish rule and excavation became 
possible there ; and in the early years of Sir Arthur 
Evans’s great enterprise at Cnossus, Hogarth was 
engaged m opening tombs hard by, and in exploring 
the important and difficult ^ Cave of Zeus ’ on Mt. 
Dicta, and the remote but significant site at Zakro, 
looking out over the ancient sea route to Egypt. 
Emergency work at Naukratis, rendered necessary 
by the extension of irrigated land in the Delta, 
took him in 1899 and 1903 to Egypt, where he had 
already excavated at Deic-el-Bahari in 1894, at 
Alexandria in 1895, and in the Fayum in 1896. 
Then came the British Museum’s excavation of the 
Temple of Artemis at Ephesus in 1904-5, with un¬ 
foreseen difficulties from flood and fever, and no 
less unforeseen results in the splendid foundation- 
deposit of early goldwork and ivories, throwing 
quite now light on early Ionian art and culture. 
These were published in a stately memoir in 1908, 
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and interpreted in larger historical perspective in 
Ionia and the East ” in 1909 After another 
season in Egypt, at Assiut, came another chance to 
break fresh ground, at Carchemish on the Eiiplirates, 
again for the British Museum, \\ ith assistants of his 
owni traming, T. E Lawrence and C. L Woolley, 
both destined to notable achievements later 

Meanwhile a fresh line of work opened in 1909, 
when Sir Arthur Evans resigned the kceperslnp’ pf 
the Ashmolean Museum, which he had re-created 
as a centre of prehistoric and oriental studies.' 
Hogarth was the obvious man to succeed him, and 
the peculiar combination of facilities for home 
study and field work which the kcepcrship offers, 
happily provided for him the post winch lie held 
until his untimely death. He retained his Magdalen 
fellowship, and took an ever-increasing part m 
University alfairs, on the Hebdomadal Council, the 
Clarendon Press, and (later) the Statutory Com¬ 
mission ; and it W’^as at one time hoped that he 
might represent the University in Parliament. 

Across these many activities, and still more 
across his archaeological work, broke the Great 
War. Hogarth had intimate knowledge of Turkish 
and Arab ways, and was able to render most 
valuable services in organising and directing that 
‘ Arab Bureau ’ m Cairo which prepared the w^ay 
for attacking the Ottoman Empire at its weakest 
point, through that ' Revolt in the Desert,’ in 
which T. E. Lawrence was his own discovery. At 
the Peace Conference he represented Great Britain 
in the Middle East Commission, and maintained the 
keenest personal interest in the new regime and 
its problems. For these public services he was 
honoured with the C.M.G., and Egyptian and Aral) 
decorations. His wide and detailed knowledge of 
Arabia and the neighbouring lands was rocogrnsed 
already by the aw^ard of the Founder’s Medal of 
the Royai Geographical Society, and assured his 
election as president of that Society in 1925. 

With these numerous calls upon his time and 
great abihties, Hogarth’s output of scientific w^ork 
was less abundant and consecutive than those who 
best knew his fine scholarship, wide learning, and 
hterary facility, had reason to expect Hot that 
he neglected the prompt and detailed publication 
of his numerous pieces of field work and excavation 
—^though this was not the side of the business that 
best pleased him. But, naturally laconic, and 
clear-headed, he wrote concisely, and without 
parade of information, beyond what was essential 
to his. point. He had, moreover, a journalistic—or 
was it rather Herodotean—appreciation of episodes 
and situations, vividly revealing “ all the kingdoms 
of the world in a moment of time,” and some of his 
best remembered writing deals with incidents of 
this kind. But for a man of these wide interests 
“ the world is so full of a number of things,” that 
a lifetime passes all too soon, in ^ Forschungen ’ and 
' Prolegomena,’ not to mention the '' History of the 
Air Force,” which he inherited from his friend Sir 
Walter Raleigh, and a projected life of ‘ Arabian ’ 
Doughty, another of his heroes. “ Alexander ” 
seemed always to have to wait. 

What will be remembered, however, besides 
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Hogarth's brilliant summaries of geographical and 
historical knowledge, “ The Nearer East," '' The 
Penetration of Arabia," “ The Ancient East," and 
The Balkans," is his monumental catalogue of the 
'' Hittite Seals " of the Ashmolean Museum (1922), 
and the numerous short articles which announced, 
interpreted, and thereby in a very real sense guided 
the progress of discovery in the difficult history and 
ethnography of Asia Minor and North S}Tia. 
Though he never brought his materials together 
into a general survey—^for which, indeed, the time is 
scarcely yet come—this group of problems was 


that to which his mmd seemed most spontaneously 
to recur ; to which he gave all time spared from 
the more urgent " accidents' which beset a 
* wandering scholar ' , on which his judgment was 
most in demand among colleagues who had not 
his distractions and occasions. Had he entered 
the army (as at one time he desired), Hogarth 
might have been a great commander, for he could 
handle men, and his decisions w’-ere those of a 
^ cavalry-mind.' In his actual career he was a 
superb scout, with a general’s outlook over the 
prospects and trend of exploration J. L. M. 


News and Views. 


The appearance of Prof C. T. R. Wilson's name in 
the list of Nobel prize winners for 1927 will be 
received vuth acclamation by physicists throughout 
the world. The polished perfection of his experi¬ 
mental work and the subtle ingenuity of his methods 
have long been the admiration and the despair of 
workers m the same or in cognate fields Prof. Wilson 
is, perhaps, best known for his experiments on the 
tracks of ionising particles in gases, work which has 
occupied him, at mtervals, from the tune when he 
joined the first group of research students under Sir 
J. J. Thomson, some thirty years ago. His discovery 
that gaseous ions would serve as nuclei for the 
deposition of water drops was the basis of the first 
methods of measiuing the charge on an electron. 
With definite patience and resource, the technique of 
these early experiments has been gradually perfected, 
until now id is possible to make visible, and to photo¬ 
graph, the actual tracks of ionising particles, to coimt 
their number, and to watch every twist and turn hi 
their paths. The power of rendering visible, at will, 
the actual paths of particles which, themselves, must 
remain for ever invisible is a weapon of no small value 
in investigating the behaviour of these particles, and 
Prof. Wilson’s apparatus is being employed more and 
more in our great research laboratories, ahnost 
always with strikuig and nnportant success. Prof. 
Wilson, however, is not known only by his work on 
' tracks.' He is one of our foremost experts on 
atmospheric electricity; and it would be both unfair 
and ungrateful not to recall in conclusion his ‘ tilted ’ 
electroscope, a measuring device which made possible 
much of the early work on ionisation m gases. 

Prof Arthur Compton, of Chicago, who divides 
with Prof. Wilson the Nobel prize for physics for 1927^ 
belongs to the younger school of American physicists, 
and has distinguished himself by the daring origmality 
of his speculations, as well as by the variety and 
ingenuity of his experiments. Adopting the new 
^ quantum ’ theory in its most extreme form, he was 
able to calculate the change in wave length which 
should occur when X-rays are scattered, and by very 
able experimental work to obtain confirmation of his 
calculations. The technicpie of these experiments was 
so difficult that it was some time before the results 
were confirmed by other workers, and some contro¬ 
versy arose as to the genuineness of the effect. In the 
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end, however, the Compton effect was finally estab¬ 
lished, and it stands to-day as the firmest individual 
piece of evidence m favour of the hypothesis of 
localised light quanta. 

The recent judgment of the Court of Appeal in 
Inland Revenue Commissioners i\ Yorkshire Agri¬ 
cultural Society, before the Master of the Rolls, Lord 
Justice Atkin, and Lord Justice Lawrence, is significant 
as indicatmg the confusion and difficulty prevailmg 
in interpretmg what is or what is not a ‘ chanty ’ 
witlnn the meanmg of the Income Tax x4cts. The 
Commissioners had refused the claim of the Society 
to exemption, whilst on appeal to the Special Com¬ 
missioners the clami was allowed. Mr Justice 
Rowlatt m the High Coui*t afterwards reversed the 
decision of the Special Commissioners; and now the 
Coux't of Appeal unanimously affirms the Special 
Commissioners' decision. In givmg judgment for 
the Society the Master of the Rolls referred at length 
to the objects for which the Society was established, 
pomtmg out that it was formed at York in 1837 for 
the purpose of holding an annual meeting for the 
exliibition of farming stock and implements, etc., and 
for the general promotion of agriculture. Prizes were 
awarded, and the members enjoyed certain piivileges 
and benefits. The privileges and benefits which the 
members derived did not, in his loidship’s opinion, 
in any way detract from the fact that the purpose of 
the Society was charitable within the meaning of the 
Act, any more than the privileges and benefits which 
subscribers to other chanties, such as hospitals, 
derived, altered the fact that they were chanties. He 
held that this Society, which by its constitution in 
1837 and since had continued for the purpose of the 
general improvement of agriculture and not merely 
for the special benefit of its members, was m fact a 
society for the general benefit of the community, and 
therefore came within the accepted definition of a 
chanty as laid down by Lord Macnaghten (Income 
Tax Commissioners v, Pemsel, 1891). This decision 
should help to define the position of scientific societies 
in regard to exemption from mcome tax , for they 
should be able to establish, by their constitution and 
the aims and objects of their work, those elements of 
permanency and benefit to the community that the 
Yorkshire Society has claimed and won for agricub 
ture. 
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Prof. IV A Bone’s researches on lugii-]:)ressure 
gaseous conibuAion which, with tiie collaboration oi 
assistants, have been earned on since 1920 at the 
Imperial College ol Science and Technology, London, 
have become so well known, and have so direct a 
bearing on new developments in chemical industry, 
that the extension of the woik and the oecuiTeiico 
of greater opportunities for training in its sjjecial 
technique will aiouse more than local interest. A 
generous donation and amiual grant by Imperial 
Chemical Industries, Ltd., together with increased 
assistance from the Deiraitment of Scientific and 
Industrial Research, have supplemented the funds 
already suppoi'tmg the investigations, making possible 
the equipment of two new high-pressure gas research 
laboratories, including an experimental gas-generator 
plant, gas-holders ranging in capacity from 10 to 3000 
cubic feet, and compressors The explosion bombs 
wall be capable of withstanding pressures ranging from 
100 to 20,000 atmospheres, respectively, and the 
catalytic-tube units will withstand 500 atmospheies 
at 500° C. By the end of March 1928, most of the 
new equipment will, it is expected, be ready for 
operation, and a limited number of selected post¬ 
graduate research students (early application regarding 
the vacancies bemg advised) wnll be accepted for 
sj^tematic training over a period which will usually 
be not less than two years. The staff will consist of 
four research assistants, an instructional assistant, and 
a mechanical assistant; the work will be directed by 
Prof. Bone, assisted by Dr D. M. Newitt and Dr. 
D T. A. Townend, and by Mr W. E Stockings. 

A DISPATCH from the Cairo corres{)ondent ol the 
Times which appealed in the issue ol Nov 9 describes 
some of the results obtained by the excavations at 
Sakkarah, wliere work lias now been resumed for the 
season. The excavations, which began in 1923, aio 
being carried out under the direction of Mr. Cecil Pirth 
for the Egyptian Department of xA,ntic(iiities. They 
have opened up an entirely new chapter in the history 
of Egyptian art and architecture, and may be expected 
to lead to even more important results m the near 
future. In carrying on the clearing of the Temenos 
surrounding the Step Pyramid, which was begun in 
1926, it was discovered that at one point whore the 
Temenos w^all was higher it formed the superstructure 
of a tomb which proved to be of the III Dynasty, 
and must have belonged to a member of the Royal 
family or an important personage of the court. 
Access was obtamed to the tomb after immense labour 
by means of a plunderer's shaft in the rubble and 
givmg access to a rectangular space cut in the rock, 
and a stairway leading at a distance of twenty yards 
to a doorway beyond which the stairway continued. 
This passage, after passmg two sets of chambers, 
eventuaBy reached one of the most extraordinary 
fimeral apartments ever found. So far as explored it 
has two rooms which were entirely lined with blue 
tiles. In one room, three doors each had exquisite 
reliefs of Eang Zoser wearing the red or white crown. 
The tiles were arranged to give the impression that 
the rooms were lined with reed mats, placed vertically, 
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except over the panels of the doois and the drums 
over the dooiways where thi^y are horizoutal, and give 
tiie ap[)earance that the mats are rolled up to reveal 
the reliefs A senes of ])as.sages behind leads to a pit 
filknl with debus, upon which wodv is now lieina, 
concentrated. 

Cod-DIVER oil has for long been considered the most 
potent source of the two fat soluble vitamins A 
and D * but, though palatable to some, to others it 
possesses an unpleasant Bavour which is only im¬ 
perfectly disguised even when the oil is mixed with 
extract of malt The discovery by Rosenheim, 
Webster, and Windaus {Lancet, 1927, vol i p. 306, 
and Nature, Sept 24, p. 440) that the parent sub¬ 
stance of Vitamin D (the antirachitic vitamin), 
from which it is formed by the action of ultra-violet 
light, IS ergostcrol or a highly unsaturated sterol of 
similar constitution, o])ened the way to the })roduction 
of this vitamin on a large scale, under controlled 
conditions, and without the necessity of using cod- 
hver oil at any stage, since the ergostoiol can he 
obtained either from ergot or yeast as a pine chemical 
compound. Although vitamin D is specific in its 
effect in ensuring proper calcification, its absence from 
the diet leading to the development of rickets, yet 
in its influence on growth it IS associated with vita- 
mm A : the latter is probably of the greater impoit- 
ance in this connexion, but its full effect in producing 
growth in the young animal is not observed unless 
vitamni D is also present. Eor this reason vitamin D 
alone would be of less general use than if accom]>anietl 
by vitamin A. 

The British Drug Houses, Ltti., Lomioii, N L 
have fakon advantage of tiio rocoiit ad quinces 
in our knowledge of the vitamins to put up piei>ar'ji- 
tions containing vitamins A and D o})fiahied from 
sources not -jiroviously utilised. Vitamin i) is made 
by the irradiation of ergostcrol, and is issued uiuku’ 
tlie name ' Radiostol ’ m solution as a sweetmeat 
pellet. Vitamin A is contained in an oil not previously 
used as an accessory food : it is issued, comlnned with 
vitamin D, as an oil called ‘ Radiostoloum,’ Tiie 
latter is also issued as an emulsion, " R/adiomulsm,^ 
and as an emulsion with malt, ‘ Radio-Malt,’ in which 
the malt extract provides also a supifiy of vitamin B. 
The vitamin content in these different preparations 
IS controlled by physiological feeding tests on animals, 
and IS higher than in cod-liver oil and its various 
preparations. 

The Slutzk, bettor known under its original title, 
Pavlovak, Observatory for meteorology and geo¬ 
physics, will celebrate on Doc. 4 the fiftieth anniversary 
of its foundation. Well eepapped with magnetic in¬ 
struments designed by its eminent first director, H. 
Wild, and for many years the most northern magnetic 
observatory m the world, Pavlovsk has supplied a long 
senes of valuable magnetic results, which have been 
utilised in many researches by foreigners as well as 
Russians. Observations m atmospheric electiicity, 
begim in 1913, have sui^plied data of much interest m 
connexion with the vexed question of the true nature 
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of the (liarnal vaiiation of the potential gradient 
Actiiionietry lias also had a special place m the pro- 
graimne of the observatory during the ]jresent centuiy 
Aerologicai work in Russia had its origin at Pavlovsk 
some tliirty years ago, but it is now provided for in a 
separate institution. Foreign paitieipation is invited 
in the approaching ceremony. 

An interesting biographical sketch, by Mr Rollo 
of Heinrich Hertz, one of the greatest 
pioneers on the transmission of electrical waves, 
appears in the October number of Electrical Com- 
mu7iication. At the age of twenty-three years, 
Hertz was elected a demonstrator m physics by 
Helmholtz Three years later he became a lecturer 
m theoretical physics in the University of Kiel. 
After two years at Kiel he became professor of 
experimental physics at Karlsruhe, and finally he 
was appointed to succeed Clausius as professor of 
physics m the University of Bonn. His wonderful 
experiments on the reflection, refraction, and polarisa¬ 
tion of electric waves created intense interest at the 
time and opened a new field of research. They form 
the foundation on which most of present-day develop¬ 
ments on radio communication are based. The 
author gives photographs of Hertz’s original apparatus 
and of the devices he employed to produce and to 
detect the electric waves. He points out how nearly 
Hertz and his colleague Lenard anticipated the 
discovery of Rontgen rays. Hertz himself thought 
it unlikely that electric waves through space could 
be used for comnumication He died at the early 
age of thirty-seven. Those who knew him best 
remember him as a singularly modest man, one who 
seldom spoke of his own discoveries and never 
mentioned himself. Wien the Royal Society pre¬ 
sented him with the Rmiiford medal, he silently 
chsappeared from Bonn for a few days, giving no 
reason for his absence. He studied pure science 
exclusively, and yet the importance of his discoveries 
m the advancement of the practical apphcations of 
electricity is beyond measure. 

Opinions may differ about the ethics of greyhomid 
race-courses, but it seems likely th4t this form of sport 
will become as popular in Great Britain as it has 
already become in the United States. In the jSIetro- 
politan-VicXers Gazette for October, a good accoimt is 
given of the electrical equipment of a gxeyhoimd race¬ 
course. All around the course, which is 500 yards 
long, a sunken trackway is constructed in wliich a 
narrow - gauge railway is laid. The trackway is 
covered, but an opening in the woodwork is left on the 
side nearest the course. Through tliis opening an arm 
projects which carries an artificial hare. The arm 
forms the axle of a rubber-tyi*ed wheel above which is 
the hare. It is attached to an electrically-propelled 
truck which collects the electric current from a third 
rail and returns it by the ordmary rails. Special pre¬ 
cautions have to be taken to avoid sparkmg, which 
might disturb the dogs. Acceleration and decelera¬ 
tion have to be very rapid and high power is therefore 
necessary. The running of the truck is controlled by 
a single operator from a control tower observation 
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room, so situated that a full view of the racing can be 
had at all times Speeds up to 50 miles per hour are 
obtained, and the hare must be capable of being 
accelerated at a rat© of not less than 2 5 miles per 
hour per second. a race takes place the hare 

IS rim roimd the track, and mnnediately it has passed 
the boxes where the gi'eyhoimds are confined, the gate 
IS tlirown open and the dogs dash out in pursuit. The 
attendant keeps the hare ahead of them until the 
circuit IS complete and then switches the truck into 
a siclmg. This causes the hare to disappear and the 
dogs cease to run. The Company mentions ten large 
towns in Great Britain for which it has supplied or is 
supplying the electrical ecpnpment for the tracfe. 

In order to lower the price of electricity it is 
necessary to have all the machines in a power station 
running for as long a period as possible. To enable 
this to be done it is advisable that engineers should 
encourage a night load on their stations. One way 
of doing this is to store up energy in consumer’s houses 
during the night time which can be utilised durmg the 
day. One of the best ways of doing tins is to heat 
water slowly dmmg the mght by electricity, the warm 
water being utilised durmg the day. This is already 
done on a large scale m several places m Great Britain 
and abroad In Basle there is a thri\’ing mdustry in 
making electric water heaters and time switches. 
These heaters work only between 10 p.m. and 6 a.m., 
the switclung being done automatically The results 
obtamed prove that this domestic storage is a boon to 
the consumer and is profitable to the electric supply 
company. The Glasgow Corporation is also encoimaging 
domestic storage. Electricity is supplied for tins pur¬ 
pose at the very low rate of Jt^hs of a penny per unit. 
The heat losses from a weU-designed electric heater are 
so small that the consumer is scarcely affected by them 
In another system, used abroad, each room of the 
house contains a heat-accumulation ’ stove. Each 
stove contains steatite blocks of high specific heat 
which are heated by cheap night energy. When 
taking energy durmg the night a damper at the top 
of the stove is kept closed. In the morning, or when¬ 
ever necessary, this is opened and convection currents 
circulating upwards heat the room. Another system 
of storage heating for large buildings is to have 
heating elements embedded in concrete floors. A full 
description of these and other methods is given by 
L. G. A. Smis in a senes of articles in the Electrical 
Review, begimiing in the issue for Oct. 21. 

In travelling about the country, especially, but 
not entirely, in out-of-the-way fishery districts, 
fishery enthusiasts, both amateur and professional, 
are frequently met with, demandmg information on 
fishery problems, whether these relate to fish in a 
zoological sense, or ‘ shellfish.’ The Fisheries Branch 
of the Mimstry of Agriculture and Fisheries is now 
making efforts to form what is, in effect, a British 
Fisheries Information Bureau m embryo, by supply¬ 
ing information (free on application to the Fisheries 
Secretary, 43 Parliament Street, London) in a series 
of numbered Fisheries Notices, which are small 
pamphlets dealing in a popular manner with fishery 
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problems on the biology and, or economic aspects of 
particular freshwater and marine fidi and ‘ shellfisli/ 
There remains, however, a lot ol gromid to be covered 
before the Fisheries Branch can lie regariled as having 
siipphed mqmring fisheiy interests, with not only 
that winch is Imown, but also in many cases that 
winch IS not Imown, and the depaitment concerned 
may reasonably be urged to speed up its -work So 
far the subjects dealt with are, respectively: JSTo 3, 
Precautions 9e installing motor powder in fishing 
vessels ; No. 4, Value of the herring as good ; No 5, 
Instructions for taking water samples in cases of 
pollution of fisheries ; No 6, Particulars of publica¬ 
tions about all fishery matters ; No. 7, Instructions 
for cooking salted herrings. No. 8, Methods of 
preparing and cooking freshwater fish ; No. 9, On 
the capture of freshwater eels ; No 10, About the 
marking of fish; No. 11, On sheep-dips and sheep¬ 
dipping ; No. 12, The life-history of the plaice ; No. 
13, Mussel cultivation; and No. 14, Cockle culture. 

Fisheries Notices, No 13 and No. 14, are new, and 
both contain interesting and informative short 
chapters on natural history, methods of fishing, 
cultivation, destructive influences and animal foes 
and parasites, economic uses, and also—a subject on 
which the Ministry can speak with authority—on 
pollution and purification. In both cases the account 
of the natural history would have been improved if it 
had been explained that, in spawning, the eggs are 
shot out of the shell, and not retained as they are in 
the English oyster (0. eduUs) and some freshwater 
pearl mussels (c.y. Anodonta), Similarly, in the 
chapters on cultivation, the practical value of simply 
transplanting young individuals fiom situations high 
up m tlio tidal zone to lower ones, chosen with circum¬ 
spection, might have been stressed to groator ad¬ 
vantage. The mussel and cockle are, however, of 
relatively small value compared with the oyster, lobster, 
crayfish (Palinurus), and the various dog-fishes, about 
all of which the dissemination of information would 
be of undoubted economic value to many interested 
in fisheries- It is to be hoped that the Fisheries 
Branch has in view the issue of additional pamphlets 
on these subjects in the near future. 

Though the problem of providing adequate indexes 
to scientific and learned books and journals is ever to 
the fore and is constantly engaging the attention^f 
the various professional bodies concerned, the old 
idea that indexing is essentially the work of the un- 
sldHed drudge has not been entirely eradicated. It 
is now proposed to form an Institute of Indexing, the 
main objects of which will be to encourage the com¬ 
pilation of efficient indexes to books, periodicals, and 
other literary works and papers, and to promote their 
intelligent use by the public, to maintain a register of 
qualified indexei's, and generafiy to give advice and 
assMtanee wherever needed. It is not apparently in¬ 
tended that the Institute should follow in the footsteps 
of the old Index Society and devote itself to the actual 
compilation of indexes, but that primarily it should 
act as a trade union to represent qualified indexers in 
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all matters affecting their sLatuw and lecogmtioii as 
members of a ' key ’ profession The organisers are 
ambitious enough to hope tliat there will be a grade 
of ‘ follows ’ confined to fully qualdi(‘d iik lexers, and 
one of ordinary nuanbers for those intorested from the 
users’ point of view or who wisii to avail themselves of 
the advisoiy and other services of the Institute 
Paiticulars mav be obtained from Mr. W. R. Douglas 
Shaw, Beaufort,” Mormngton Road, Chingford, 
London, E.4. 

Phof. W. a Bone will deliver a lecture entitled 
“ Daseous Combustion at High Pressures,” in the 
rooms of the Chemical Society, Biiihngton House, on 
Thuisday, Nov. 24, at 8 P M 

Sm x4kthuti Keith, president of the British Asso¬ 
ciation, will take the chair at the third annual Norman 
Loekyer lecture, “ Scientific Ethics,” to be delivered 
by the Very Rev Dean Inge, m the Cold smiths’ Hall 
on Monday, Nov. 21, at 4 p.m 

Prof E. T. Whittaker will deliver a lecture at the 
meetmg of the London Mathematical Society on 
Thursday, Dec. 15, at 5 p.m., in the rooms of the Royal 
Astronomical Society, Burlington House. His sub¬ 
ject will be “ The Influence of Gravitation on Electro¬ 
magnetic Phenomena.” Members of other scientific 
societies are invited to attend. 

The inaugural meeting of the British Institute of 
Radiology, with which the Rontgen Society is now 
incorporated, is being held on Nov. 17 and 18, and is 
the first meeting of the reconstituted body. The meet¬ 
ing thus marks the commencement of a new era in the 
history of radiological organisation in Great Britain. 

Three earth(piakes of moderate intensity were re¬ 
corded at Kow Observatory on Nov J4. The times 
of arrival of the hist ]>hasos wore 0 hr. 21 nun 25 sec., 
5 hr 5 min 49 sec , and 7 hr. 33 ruin 21 sec (J M.I’. 
The second eartlujuake was a repot.ition of the first, 
and the epicentre is estimated to have been 3080 miles 
away, probably in the Arctic Ocean. The ejneontro 
of the third disturbance was at a distance of about 
0300 miles. 

The following officers and new members of council 
of the London Mathematical Society were elected at 
annual general meeting held on Nov. 10 : President : 
Prof. G. H. Hardy ; Vice-Presidents : Prof. A. S 
Eddington, Mr. R. H. Fowler, Prof. C. B. Jeffery , 
Treasurer . Dr. A. E. Western ; Librarian : Prof. H. 
Hilton; Secretaries : Prof. G. N. Watson, Mr, F. P. 
White ; New Members of Council : Prof. P. J. Danioll, 
Mr. A. E. Ingham, Dr. E. G. C Poole. 

Applications for grants from the Chemical Society 
Research Fund must b© received, on a prescribed 
form, by the Assistant Secretary of the Society, 
Burlmgt'on House, W.l, not later than Dec. 1. 
The income arising from the donation of the Gold¬ 
smiths’ Company is more or less especially devoted to 
the encouragement of research in inorganic and metal¬ 
lurgical chemistry. The income from the Perkin 
Memorial Fund is applied to investigations relating 
to problems connected with the coal-tar and allied 
industries. 
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Messrs. J, and A, Churchill, the well-known 
firm of medical and scientific publishers, have 
removed from Great Marlborough Street to 39 and 40 
Gloucester Place, Portman Square, London, W.l. 
The firm was founded in 1825 by the grandfather of 
the present partners, the late John Churchill, and 
since 1845 it has published “ The Medical Directory.” 
Its list of authors includes leading representatives of 
many departments of science. 

We have received from Mr. W. H. Harhng, 117 
Moorgate, London, E.C.2, copies of two recent sec¬ 
tional catalogues of drawing mstruments, most of 
which are manufactured by the firm at the Grosvenor 
Works, Mount Pleasant Hill, London, E 5. Cata¬ 
logue Ho. 5c deals with compasses, dividers, and 
similar instruments, both singly and m sets. The 
^ British Empire ’ (BE.) series of mstruments are 
made of hard-di’awn electrum and fitted with stain¬ 
less steel ink points ; the compasses are provided 
with seK-centnng head-jomts. Catalogue 86 is de¬ 
voted to drawing scales and boards, T-squares, etc.; 


it mcludes particulars of slide-rules, planimeters, and 
mtegrators of special patterns, as well as instrmnents 
made by the film. 

Applications are unfited for the following appoint¬ 
ments, on or before the dates mentioned*—Full¬ 
time teachers of carpentry and j ornery, carving and 
modelling, and of pharmacy, in the Leicester Colleges 
of Art and Technology—The Registrar, Colleges of 
Art and Technolog^q Leicester (Hov. 30). A semor 
lecturer m the department of pure and apphed science 
of Loughborough College — The Principal, Lough¬ 
borough College, Leicestershire (Dec. 1). A mathe¬ 
matical master at the Royal Naval College, Dartmouth 
—^The Headmaster, Royal Naval College, Dartmouth 
(Dec. 15). An officer with experience of plantation 
work to take charge of the Oil Pahn Plantation of the 
Government of Sierra Leone—The Private Secretary 
(Appomtments), Colonial Office, 38 Old Queen Street, 
S.W.l. A head of the Arts department of the 
Portsmouth Mmiicipal College—The Secretary, Office 
for Higher Education, Municipal College, Portsmouth. 


Our Astronomical Column. 


The Transit of Mercury. —Fine weather favoured 
this phenomenon in most parts of England, and a large 
number of observers made successful obseivations 
The planet appeared as a well-defined black spot, 
decidedly darker than any of the umbras of the large 
sunspot group that was nearly central on the disc 
No trace was seen of any luminous rmg round the 
portion of the disc that had passed ofi the sim at 
ogress Definition w-as not very good owing to the 
low altitude ; consequently thei’e is a range of many 
seconds in the times of contact given bj?- different 
observers It is most convemeiit to give the times as 
corrections to the jiredicted times, which were 
8h 28“ 23® 9 for third contact, and 30“ 5® 2 for 
fourth contact for London and neighbourhood. Mr. 
L. G. Guest, observing with an 8.i-inch refractor at 
Fernng, Sussex, found the coirections - 25®*9 and 
-- 30® 2. Mr. A. F. Bemiett, observing with a 6-inch 
refractor at Leiston, SuffoUi, found corrections - 15®*3 
and - 29® 2 Dr. A. C. D. Grommehn, observmg with 
a 3-inch refractor, power 40, at Blackheath, found 
~ 33® and - 48®. The last are undoubtedly too early, 
the power being inadequate for accurate observation. 
The fact that the contacts happened some twenty 
seconds ahead of calculation is confirmed by other 
observations ; a similar result was obtamed in the 
1924 transit; this is the direction to be expected if 
the unexplained lunar irregularities are due to change 
m the rate of the earth’s rotation. It is noteworthy 
that observations have been obtained m England of 
all the four transits m the present century. 

Naked-EYE Sunspot. —The appearance of a large 
groiq^ of sunspots near the sun’s central meridian 
was noted by observers of the transit of Mercury on 
the morning of Nov. 10 By the following day the 
group had increased perceptibly, and it became a 
naked-eye object for two or three days, after which 
its approach to the west limb with consequent fore¬ 
shortening prevented its being seen without slight 
optical aid. A photograph taken on Nov. 6 shows the 
group commencing as a small spot in some faculse 
which could be identified with an earlier group of spots 
in the preceding rotation. The increase in the size of 
the spots and their changes m structure between 
Nov. 9 and 12 denoted considerable activity. The 
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magnetograph traces at Greenwich show, however, no 
unusual disturbance of the magnetic elements Other 
particulars of this group of spots are given below. 

No Date on Disc Latitude. Area 

10 Nov. 6-16 Nov. 10 4 9° S. 1/800 

of hemisphere 

The Nucleus of Comet Pons - Winnecke.— 
L"Astroiiomie for October contains an interesting 
drawmg of this comet made by M. F. Baldet with the 
great Meudon refractor at the time of its near approach 
to the earth last Jmie. His photographs appeared m 
the September issue, but they were on an insufiicient 
scale to bring out the extremely small size and sharp¬ 
ness of the stellar nucleus. The drawmg is on a scale of 
1 mch to 4"; it shows a well-defined central nebulosity 
in diameter, with a very minute stellar point m 
the centre. The latter was too small to measure, but 
M. Baldet estimates that its linear diameter did not 
exceed 400 metres. It presumably consisted of a 
compact swarm of meteoric masses. It is a matter 
of surprise that these have retained their compact 
formation for more than a century (the comet was first 
seen in 1819), in view of the large perturbations by 
Jupiter that it has experienced on several occasions. 

A few weeks ago comment was made in this column 
on the compactness of the meteoritic swarm that is 
supposed to have formed Meteor Crater in Arizona by 
impact with the earth. The central portion of the 
present comet, if we accept M. Baldet’s estimate of 
its size, seems to be of comparable dimensions. M. 
Baldet goes on to comment on the difficulty of sup- 
posmg that such compact swarms are of great 
antiquity, and directs attention to the theory (first 
seriously proposed by R. A. Proctor) that the short- 
period comets are the products of eruptions from 
Jupiter. In this connexion it is interesting to note 
that the astronomers of the Jungfrau observatory 
report an interestmg outburst on Jupiter on Oct. 11. 
A small bright spot suddenly appeared in the 
equatorial zone (having somewhat the appearance of 
a satellite in transit). It seems to have disappeared 
after a short time ; but the details to hand are tele- 
I graphic and meagre. 
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Research Items. 


Tote:mi«m Eisr South Ahereca. —^IMr. R. E Latcliaiii, 
for many j'^ears a resident m Chile and a student of 
the history and ethnology of the Indian tribes at 
present inhabiting the Andean area and their pre¬ 
decessors, has made an exhaustive study of admass 
of unpublished mateiial stoied in Spam and m South 
America, much of which has never been examined 
before fioin the point of view of the anthropologist. 
Many of these documents, especially the grants of 
Indians to the early Spanish colonists, recite details 
relating to the tribes which have jirovided evidence 
throwing an entirely new light, Mr. Latcham maintains, 
on the organisation and beliefs of the early Andean 
peoples. A study of their totemism based upon this 
material is published in the Journal of the Boyal 
Anthropological Institute, vol. 57, Part 1 From this 
it appears that not only was descent matrilineal, 
contrary to wliat has been believed, patrilineal 
descent bemg introduced later under Spanish rule, 
but also their totemic system differed essentially in 
certain important respects fiom the standard system 
of other continents, though it presents close affinities 
with the system of North-M'est America The tube 
was not descended from the totem, although they 
called themselves children of the sun, the lion, and 
so on. They had a common ancestor who had a 
separate cult from the totem, but to whom the 
original totem was ally and blood brother. Only 
occasionally was the totem an animal or plant, 
celestial bodies, natural* phenomena, geographical 
features, and inanimate objects were also chosen. 
These latter, however, might have a symbol; e,g. the 
falcon, eagle, and bustard were symbols of the sim, 
taking its place m many rites and ceremonies. The 
sun, it now appears, was the totem of a special and 
powerful clan widespread over the country, and not 
the symbol of the Incas generally. The totem when 
an animal was sometimes, but not always, taboo. 
It might, especially in the coastal region, bo chosen 
from among the animals or articles winch formed the 
staple diet of the tribes. Sometimes the totem was 
an animal having a special mark or defect. During 
ceremonial dances, the dancers dressed in the fur or 
feathers or some article symbolic of the totem. As 
a rule clans were ©xogamoiis. 

Telecraphists’ Cramp. —In 1922 the Industrial 
Fatigue Research Board was approached by the 
Umon of Post Office Workers with a request to 
investigate the subject of telegraphists’ cramp. The 
resultmg investigation (Medical Research Council, 
Industrial Fatigue Research Board, Report Ro. 43 : 
A StudjT' of Telegraphists’ Cramp. By May Smith, 
MiHais Culpm, and Eric Farmer : H.M. Stationery 
Office. l5. ) was directed towards finding 

‘‘whether, and how far, there is a specific susceptibility 
to it.” A comparison was made between two groups, 
telegraphists certified as suffering from cramp, and 
others apparently free from it. Certain psychological 
tests mvolving speed and accuracy of movement 
were applied to both groups (test of pressure exerted, 
the ergograph test, and the McDougall-Schuster 
dotting test), and it was found that, with certain 
exceptions, the telegraphists in the non-cramp 
group showed better records than those in the cramp 
group. The subjects m both groups were then 
studied, with special reference to the presence or 
absence of psycho-neurotic symptoms. Again the 
two groups were not completely differentiated, but 
75 6 per cent, of the cramp cases showed symptoms 
of psycho-neurosis, while of the non-cramp group 
' 32'5 per cent, had these symptoms. The tests were 
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repeated with a group of a hundred Jearners at the 
school of tolograpiiy, aikI if was found that amongst 
these the ' cramp type ' couJd bo ddierontiated. The 
woikmg etficicney oi the learners (based on the opinion 
of a superior officer) showed some relationsiiip to 
their ability at the tests. Finally, a study ot the 
psycho-neui’Otic symptoms of certain control groups 
was made, which suggested that the incidence ol 
these symptoms among telegraphic workers was 
approximately normal. It appears, from the results 
of the research, that some preliminary selection of 
telegraphists by tests and examination would reduce 
the incidence of cramp. 

Penmatulids oe Japan.— Prof. J. Arthur Thomson 
and Miss JSTita J. Rennett, in their report on the collec¬ 
tion of pennatulids from Japanese waters (“ Report on 
Japanese Pennatulids.” Journal of the Bacuity of 
Science, Imperial University of Tokyo. iSoction 4. 
Zoology, vol. 1, Part 2, 1927), record 24 species, none 
of which IS new, but they show interesting variations 
among the commoner forms, and valuable notes aie 
given on those which are less well known. Three 
beautifully coloured plates show comjileto spocimous of 
SIX species with details of others. Figures of spicules 
are given m the text. These spicules, absent in only a 
few forms, are some of the chief characters used to 
distinguish the species, genera, and even families. It 
is a vexed question whether to place the genus Scyta- 
lium in the family Virgulariidre, the Baltieimdiio, or 
the Pennatulidge. The authors have solved the 
problem by creating the new family Seytalidoo, which 
agrees with the Poimatulidie in having pronouncetl 
pinnules but differs in having the spicules small and 
oval instead of three-fianged, whilst it is removed from 
the neighbourhood of the Balticmuhe and Yirgulaii- 
ida?, which are without very pronounced pinnules, 
Anthoptikwi thornsoni, which is figured in colour, 
natural size, is regarded as a species distinct from A, 
grandifloriim, with winch it was merged by Hickson 
and Kukonthal It is described as a large, magni¬ 
ficent Pennaiulid,” measures 94 contiiuotres, and 
dilfers m many respects h'om A, gremdiflorimi. It has 
been previously recorded from the Atlantic, south of 
Buenos Ayres, at 000 fathoms. 

ReRBODXJCTION in CaLANUS FINMAROHlCUS, —Dr. G. 
P. Farran has recorded interesting observations on 
this important copepod {Jour, Con, Jnternat, Explor. 
Mer,, vol. 2, Ko. 2, 1927. “ The Reproduction of 

Galanus fmmarchicus off the South Coast of Ireland ”). 
Investigations were undertaken by the Department 
of Fisheries of the Irish Free State and its predecessor 
the Fisheries Branch of the Department of Agriculture 
and Technical Instruction. A special area was chosen 
and samples taken at intervals from 1913 to 1924, a 
Nansen net of standard silk No 3 with a ring of 50 cm. 
diameter being used, hauled by a Jiand winch at an 
average rate of between 3 and 4 metres per second, 
and the total number of Calanus present and the 
proportions of the successive developmental stages 
estimated. Nauplii as a rule escaped through the 
meshes, therefore the eopepodite stages only were noted 
(Stages I to VI, the sixth being the adult form). The 
average catch for each month in a vertical haul from 
bottom to surface shows that April is the maximum 
month and March the minimum, although very few 
specimens were caught from September to February, 
The number of specimens in each month range from 
75 to more than 34,000. There are, however, only few 
adults compared with the numbers of immature forms. 
Calanm finmaroMcus in the area examined passes the 
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Winter mainly in the late copepodite stages, then ' ' 
becoming adult in January, February, and jMaich, but I i 
meantime the total stock diminishes rapidly, reaching | ■ 
a minimum in March. In April reproduction, winch < 
has already begun in Maich, is at its height, and is still i 
going on in Maj^, after which the numbers fall oS < 
gradually until September Calanus may reproduce ' 
irregularly all through the summer, and a few early i 
stages may still be fomid in the autumn. The only 
record for January shows that there was a very large 
preponderance of males, chiefly m Stage V in 1921, 
females predominating in all the other months, adults 
especially in February and March, In April, Stages II 
and III, June to July, Stage IV; August, IV and V; 
September and November, YI. The author thinks it 
IS probable that adults of the previous year do not live 
beyond April and May, their places being taken by 
specimens hatched earlier in the year which have 
rapidly gone through their metamorphosis. In the 
autumn the growidi appears to be much slower ; 
months instead of weeks being necessary to complete 
the development. 

Useful Extracts from Japanese Forest Trees, 

—In the Journal of the College of Agriculture^ vol. 9, 
No. 2, Imperial University of Tokyo, Ihachiro Mmra 
gives some of the results of three years’ laboiious 
work on the determination of Aiseful matters’ con¬ 
tained m the forest trees of Japan. More than 100 
species have been examined and analysed, and the 
results, given in tabular form, will form useful data 
for industrial chemists engaged on problems con¬ 
nected with plant products. The work is divided 
into SIX parts as follows: (1) Fatty oil contents in 
seeds of various forest trees; (2) contents and 

properties of tung oils from various species; (3) 

tannm contents in various forest trees; (4) the 
content of the methoxyi group in the principal 
forest trees, and its utilisation by dry distillation ; 
(5) the growth of cinchona in Formosa and its 
aUvaloid content; (6) the needle oils from coniferous 
trees. 

The Calcifuge Habit in Moorland Plants.— 
The occurrence of moorland plants on ‘sour’ or 
lime-deficient soils and their absence from calcareous 
soils has presented a problem of perennial interest to 
field botanists, W. H. Pearsall and Marjory Wray 
have investigated the problem m the case of Urw- 
phormn angustifolium in terms of (1) the calcium 
content of the soil solution, (2) its basic ratio, t.e. 
(K + Na)/Ca, and (3) its hydrogen ion concentration 
(Journal of Ecology, vol. 15, No. 1). These factors 
were controlled by using variations of Shive’s three- 
salt culture solution as rooting media. The con- ' 
stitiient elements of the solutions were varied in 
concentration within certam definite limits, and the 
eflects on the growth and form of the cultui*e plants 
were noted. In general, the effect of high calciinn 
content in the culture solutions was a pronounced 
tendency to lowering of the water content of the 
plants as expressed in the ratio of fresh weight to 
dry weight. When the basic ratio was high, however, 
the effect of calcium was reduced. Change of 
acidity in the medium altered the calcium absorption, 
which was high when the hydrogen ion concentration 
was in the vicinity of pH 7, low in the region of 
pH 4 5. In a series of germination experiments it 
was found that in relatively acid media (pH 4 5) the 
most rapid germination took place in solutions 
relatively rich m calcium, while in neutral solutions 
(pH 7) germination was most rapid in media con¬ 
taining smaller cpiantities of calcium. These con¬ 
ditions are explained on^ the basis of the effect of 
hydi'Ogen ion concentration on calcium absorption. 
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That climatic conditions may act as factors modifymg 
the effects of calcium is indicated by vaiying the 
temperature and atmosplieiic humidity conditions 
of the experiments. Calcium effects weie accentuated 
by low temperatures and dry atmospheres and 
decreased by the opposites Under natural con¬ 
ditions similar effects seem to obtain. Analysis of 
soil waters showed concentrations of calcium and 
potassium similar to those used m the experiments. 

Extraction of Sugar from Beet. —^An illustrated 
account of the various processes m the sugar beet 
factory at Poppleton, Yorks, is given in the Journal 
of the Mimsti'y of Agriculture (vol. 34, p. 612). This 
factory, elected m the summer of 1926 by the Anglo- 
Scottish Beet Sugar Corporation, sliced its fu’st beet 
m October of that year, and m the fu'st three months 
of worlnng extracted more than 7000 tons of white 
I sugar from 53,233 tons of beet. After thorough 
washing, the beets are weighed, so that the quantity 
of raw material being dealt with during a given period 
can be ascertained if desired. The roots are then 
sliced preparatoiy to the extraction process, which is 
carried out by a modern method known as ' continuous 
diffusion.’ The general principle of this method is 
the extraction of the sugar and other soluble sub¬ 
stances by osmosis, the beet slices being made to pass 
in an opposite diiection to a stream of water. The 
exhausted pulp forms good stock food and is known as 
‘ dried beet pulp. The extracted juice is then 
subjected to successive treatments of slaked lime, 
carbonic acid gas, and sulphur dioxide, by which means 
impurities are precipitated and the liC[uor clarified. 
Evaporation, however, is necessary before crystallisa¬ 
tion can be carried out, as the juice still contains a 
large quantity of water. The size of the crystals 
desired, which depends on the demands of the market, 
can be determined by conditions of temperature, 
vacuum, etc., during the boiling process When the 
mass of sugar and syrup has reached the appropriate , 
stage it is centrifuged, whereby the crystals are 
retained and the syrup run ofl, the latter being 
remtroduced to the process as desired. The white 
sugar is dried by hot, followed by cold air, and after 
the lumps have been removecl for remeltmg by 
‘ shakers,’ the finished granulated product is deposited 
in the sugar bins. At no tune from start to &iish is 
there any interruption in the process, nor is the 
product at any stage touched by hand. For the 
year 1927-28 more than 11,000 acres of beet are 
under cultivation for the Poppleton factory, and there 
IS every prospect m this area that both the toimage 
per acre and sugar content will show a marked 
improvement on the results of the previous year. 

Magnetic Observations in France. —The ob¬ 
servations made at the two French magnetic 
observatories, Val Joyeux and Nantes, are now pub¬ 
lished under the auspices of the Institute of Physics of 
the Globe (of the University of Pans). Tome 5 of the 
s Annales, recently issued, contains the results for 1925, 

» including complete houiiy values for Val Joyeux, and 
. four hourly values per day for Nantes; the Val Joyeux 
[ records for nine disturbed days are reproduced grapiiic- 
, ally. Magnetic survey observations made in various 
i parts of France are included in the volume, and also 
E aictic magnetic and electric observations made on 
b board the vessel Pourquoi Pas in 1926, The Director, 

3 Prof. Maurain, contributes three interesting discussions 
3 of the now long series of magnetic records at Val 
s Joyeux and Parc St. Maur, relative to their correlations 
with sunspottedness, and to their annual variations. 
The seismological, meteomlogical, and actinometric 
f observations at Parc St. Maur are also given, in 
L. summary. 
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Mild Steel under prolonged Stress at 300° C. 
—W. Rosenliain and D. Hanson, in connexion with 
a study of intercrystallme cracking in boiler plates, 
have carried out prolonged tests of mild steel under 
loads ranging from one-third to two-thirds of the 
normal tensile strength of the metal at a temperature 
of 300° C. The results are given m a paper read at 
the Glasgow meetmg of the Iron and Steel Institute. 
The loads have been mamtamed almost uninterrupt¬ 
edly for more than five years. The material used 
contained 0 II per cent, carbon and 0*4 per cent, 
manganese, the other elements present being very 
low. Test-pieces in several different conditions of 
heat treatment were employed, and at stresses up to 
two-thirds of the normal maximum stress at that 
temperature, no case of fracture was observed. In 
one case only was there any appreciable extension. A 
sample coated with solder behaved in the same 
manner as the remainder of the specimens The 
Brineil hardness of the steel increased to a marked 
extent in the stressed portions of the test-pieces, 
a result winch is regarded as being remarkable in 
view of the small amount of deformation which the 
steel underwent. In connexion with the failure of 
boilers, the results are of value in proving that stress 
alone at the high temperatures does not lead to 
the type of fracture which is observed, and con¬ 
firm, therefore, the view that both stress and 
chemical attack are necessary to produce the crack¬ 
ing. It IS pointed out that the results were ob¬ 
tained on specimens free from notches, and for the 
present can with certainty be ajiplied to such material 
only. 

The Hlembnt ‘ Mosandbum ’ or J. Lawrence 
Sjmith. —^In the issue of the Journal of the Washington 
Academy of Sc%e7ices for Sept. 19, R. C. Wells discusses 
the discovery of samarium, gadolinmin, and europium. 
'In 1877, J. Lawrence Smith, who was working on 
earths obtained from samarksite, claimed to have 
found a new element which he called mosandrum. 
About this time various chemists, including Dela- 
fontaine, Soret, and Marignac, were claiming to be 
discoverers of new elements, and Smith’s claims 
received little support. Samarium was definitely 
isolated nine years later as a result of the spectroscopic 
work of Lecoq de Boisbaudran. Although it must be 
admitted that Smith’s preparations were impure, he 
recognised the presence of a new element in samarksite. 
His element mosandrum later proved to be at 
least two elements, afterwards called samarium and 
gadolinium. 

Active Hitbogen and. the Metals. —^The Sept¬ 
ember issue of the Journal of the Chemical Society 
contains an account by E. J. B. Willey of the catalytic 
effect of certain metals in accelerating the decay of 
active nitrogen. It is suggested that clean cold metals 
generally have no effect upon the afterglow owing to 
the formation of a protective film of nitride. The 
active gas was passed at measured rates over a metal 
filament which served both as a resistance thermo¬ 
meter and a heating coil. An increase in temperature 
was observed with various metals due to the endo¬ 
thermic decay of the active nitrogen, but the greatest 
©fiect was obtained when a platinum filament thinly 
coated with copper was used. In this case ‘ spatter¬ 
ing * of the copper took place, but this disintegration 
did not occur with other metals. It was found that 
iron, platinum, and silver become active catalysts for 
the destruction of the afterglow at the temperature of 
decomposition of their nitrides. The approximate 
value 46,600 caL/gm.moL was obtained for the energy 
of antive nitrogen. 

No. 3029, ¥ol. 120] 


The Action oe Light on Chlorine. —An mtorest- 
ing contribution to the photochemistry of chlorine is 
found in a recent paper by G. B. Kistiakowsky in 
the Journal of the American Society for KSopteinber. 
After briefly roviev^ing the literature on the nature 
of the primary action of light on chlorine, the author 
points out that all the existing thooruvs winch assume 
the presence of foreign molecules to be essential for 
the imtial photochemical process also assume that 
pure chlorine fluoresces on exposure to light. It is 
shown that there is no appreciable difference in the 
total absorption of polychromatic light by very dry 
and by moist chlorine. Moreover, there is no change 
in the absorption spectrum upon extreme drying of 
the gas, and only a small fraction of the absorbed 
light energy can be re-emitted as fluorescence even 
in very dry chlorine. Hence, since the Budde effect 
xmdoubtediy decreases on drying chlorine, the intro¬ 
duction of the same amount of light energy may or 
may not cause a heating effect according as impurities 
are present or absent It is rather difficult to reconcile 
the new data with those theories that assume that 
the presence of foreign molecules is necessary for the 
primary photochemical process m chlorine. It is 
suggested that the gas is dissociated into atoms on 
the absorption of light independently of its degree of 
purity. The recombination of atoms to molecules 
liberates the absorbed energy as heat, but m the dry 
state this process must b© assumed to bo very slow 
and to take place only on the dry walls of the contain-^ 
ing vessel, the large heat capacity and relatively* 
good conductivity of which prevent tlio Budde effect. 
A difficulty arises in this explanation in that if moist¬ 
ure has a catalytic effect on the recombination of 
atoms, it should also accelerate the thermal dissocia¬ 
tion of chlorine molecules. 

Structures in Sea Water, —The committee of 
the Institution of Civil Enginoens which has been 
studying the deterioration of structures of timber, 
metal, and concrete m sea water has recently issued 
a seventh report ot an interim character (London: 
H M. Stationery Cilice, 2,s\), Spocimons of iron 
and stool have now been kept undcu* observation 
m several parts of the world, but it is dilhcult to 
sum up the results in any simple way, as the relative 
behaviour of different steels vanes in different 
harbours. Highly alloyed steels seem to have some 
advantage. A set of 330 mild steel plates, coated 
with various protective paints and coverings, has 
been exposed in Southampton Docks, and after a 
year there are marked differences in the extent of 
wasting and pitting, but again it is difficult to express 
a general conclusion. In regard to the protection 
of timber agamst the attacks of Teredo, the effect 
of various arsenical compounds has been examined. 
The protection depends largely on the extent to 
which the poison enters the wood, and Prof. Barger 
reports that a ‘ mixed oil,’ containing 60 per cent, 
of phenyl arsenious oxide together with ehlondoy 
penetrates best. Limnoria is more resistant to 
poisons than Teredo. The organic arsenical com¬ 
pounds are evidently of great value in this connexion. 
Creosotmg of timber by a low temperature process, 
the excess of creosote being extracted, has little 
effect on the mechanical strength, but the high 
temperature process has a deleterious effect, probably 
increased by the excess left in the wood. Investiga¬ 
tions on the deterioration of marine piling are also 
being carried out in the United States, and an abstract 
of the report to the American Railway Engineering 
Association has been included. It appears that 
Australian turpentine wood has a high natural 
resistance to attack by borers. 
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The Salisbury Meeting of the South African Association for the 
Advancement of Science. 


^'pHE twenty - fifth annual meeting of the South 
African iVssociation for the x4dvancement of 
Science was held at Salisbury, Southern Rhodesia, on 
June 29-July 4, under the presidency of Prof H B. 
Fantliam. The meeting was very well attended and 
ninety-three papers were read. Joint meetings of 
several sections were held The South Africa medal 
and grant were presented to Dr. Annie Porter at the 
conclusion of the presidential address. A popular 
lecture was given by Dr. A. L. du Toit on The 
Kalahari and some of its Problems.” There was a 
reception by His Excellency the Governor of Southern 
Rhodesia at Government House, and visits to various 
places of scientific interest in the neighbourhood. 

The i3resident, Dr. H. B. Fantham, gave as his 
address, ‘‘ Some Thoughts on Biology and the Race ” 
Dr. Fantham stated that it is to be regretted that 
the study of the general applications of science to 
everyday life are still so little evident in the 
education of the average citizen of South Africa 
He IS whole-heartedly in favour of the retention of 
classical and cultural subjects in the high school 
curriculum in South Africa, but every pupil should 
also become acquainted with both physical and 
biological science during his school career. Educa¬ 
tion IS not a failure, but ‘ what passes for it ’ is 
at fault, such as the undue desire of parents and 
pupils for the mere passing of examinations: in 
other words, the informative fimction has over¬ 
whelmed the truly educative function. It tends to be 
overlooked that all men are not born equal in mherent 
capacity, that is, that variation exists. Consequently, 
the ideal of a university as a home for culture and the 
tiaimng of real leaders is being suxiplaiited by mere 
utilitarianism. In South Africa matriculation has 
become a fetish and hence a disapiDomtment. 

There is much to be said for the correctness of the 
aphorism that the white race must form an aristocracy 
of labour in Southern Africa, but it is doubtful if the 
idea is being fulfilled practically. Vocational training 
IS necessary, but must not be entirely divorced from 
culture and mnst not be undertaken too early. 
Psychology and education must be foimded on biology. 
Even civilisation itself must depend on the principles 
of biology for its constitution. One of the saddest 
features of the modern educational system in South 
Africa IS that the best types of students are not 
desirous of entering the teaching profession. ^ One 
great value of biological traming is the appreciation 
of cause and effect and the application of these to 
everyday aftairs. Such implies personal effort or 
striving, personal observation, personal thinking. 
To-day, however, the mass of the people seem to be 
merely absorptive, and adopt the views of the press 
or puix^it or party politician. The ideas of life as seen 
m the cinema, catchwords, x^hrases, and slogans are 
much to the fore. Minorities often rex^resent the 
variations most fitted to survive. Many parents do 
not realise that they are delegating most of their 
parental resx9onsibilities as regards education to the 
government and to the teachers 

A knowledge of biology would inciilcate m the 
parents, the presence of natmal variation among 
children and would indicate that full opportimities 
should be afforded to all children for development 
and progress so far as their inborn or hereditary 
qualities allowed. If such an elementary knowledge 
of biology were in possession of the masses, there 
would be less false pride, fewer occux^ational misfits, 
more skilled craftsmen, and a truer appreciation of 
the dignity of manual labour. At present we are told 
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that we must be iqi-to-date and not old-fashioned^ ; 
m education we are told ^ to follow the child ’ in spite 
of the fact that the young are immature learners. 
Surely a continuity siiould be preserved^ with the 
past and its heritages The unfoitiinate disharmony 
that so often occurs in thought between succeeding 
generations is a leal danger to ci\T.hsation and merely 
leads to repetition of old blunders. Discq^line, which 
IS such an irksome term to some modern x^eople, only 
means ordered activity as opposed to disoider and 
chaos A study and knowledge of biology will incul¬ 
cate this discipline as perhaps no other subject can do. 

Tiunmg to another aspect, it may be remarked that 
X3robably the great cost of social services to modern 
white commumties has been accepted by most xDeox^le 
as a necessary expense. In South Africa, however, 
the financial burden is too great for the white race to 
earrv Over-admimstratioii is a soulless, bad master 
biologically and has led to reaction on the x^art of the 
organisms over-admimstered, producing a state of 
lethargy and apathy (as shown by individuals noti 
voting at elections) or else a state of violent re¬ 
action mamfested by Communistic activities. Turning 
to the eugenic aspect, the subject of difierentiai 
fertility is most important. At present, many excel¬ 
lent hereditary strains are in danger of being lost or 
are actually being lost, while the thoughtless and 
irresponsible are relatively increasing in numbers. 
As regards the coloui South Africa, it 

should be kept in mind that the real aim should be to 
make the native African a happier and more capable 
African, and not a caricature or imitation white man. 
At present there is not enough incentive to real effort 
on the part of the whites. 

Biological training should be begun m early life 
and should receive special attention m the high 
schools. Biologjy" has done much for the economic 
life of the x^eoplo already, and more can be done. 
By the study of biology, humanity should be brought 
mto harmony with the great world of Natiue and 
carried above the smallnesses of parochial outlook 
and party politics. In attempting the improvement 
of the human race, even to a small degree, co-operation 
and goodwill are necessary, and by calm, dispassionate 
biological consideration, much can he done to break 
down barriers of ignorance. By service and sacrifice as 
a people shall we attain harmony with Nature and 
the infimte ; 

An accomit was given of Irrigation and Water 
Supphes in Southern Rhodesia,” by Mr. A. C. Jennmgs 
in his presidential address to Section A. Southern 
Rhodesia, having no seaboard, has developed from 
the inland plateau along the headwaters of the rivers. 
In regard to irrigation, he advocated the small indi¬ 
vidual scheme, for successful irrigation requires not 
only good land and an assured water supply, but also 
a poxDulation capable of using the water to the best 
advantage. Rhodesia lacks population at present. 
Practically all irrigation is carried out by Europeans, 
natives making veiy little use of water, even when 
easily available. Most schemes use direct flow of 
1 rivers without recourse to conservation, and the land 
IS devoted to mixed farming- As water and land are 
still comparatively cheap, there has been little induce¬ 
ment to effect the most economical use of the water. 
Investigations have been begun on irrigable possi- 
bihties of many of the larger rivers, usmg both 
normal fiow and fiood discharges. Conservation needs 
more attention and should be a national concern. 
Potentialities for development of water powei are 
considerable. No general artesian basin exists, but 
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ground water is encountered often about 60 feet deep. 
Irrigation machinery lias been designed and built in 
Rhodesia and has proved superior to nnpoitod plant. 

Mr. H. B. Maufe discussed “ Some Problems m 
Rhodesian Physical Geology ” in ins address to 
Section B Incompleteness of topographical inap>s has 
rendered many hues of research work difHcult. The 
past geological history and present tojiographical 
features of Rhodesia were detailed Southern 
Rhodesia has its high ground in the form of an elevated 
plateau running from south-west to north-east, with 
mountains arising from low ground around, the high 
level plateau having been uplifted at the end of the 
Phocene, when the climate became more humid and 
rivers gradually carved out the valleys. The old plain, 
only shghtly eroded, was recognisable m the mam 
watershed, i mining from south of Bulawayo to east 
of Salisbury. The differences in the two types of 
Rhodesian scenery are not due to differences in 
geological structure, great stretches of fiat country 
being found where there has been but little erosion, 
and hill ranges and isolated kopjes where the rivers 
have cut into the flanks of higher ground. 

Prof. R. S. Adamson chose ‘‘ Some Problems of 
Vegetation m South Africa ” as the subject of his 
presidential address to Section C The problems of a 
survey of the botanical resources of the Empire were 
mentioned, these being based on ecology. In South 
Africa, taxonomic work is a necessity and ecology 
has received less attention, but vegetation study is 
essential. The characters of plant succession were 
discussed and also vegetal changes due to climate, 
concerning which more accmate mformation is de¬ 
sirable. Changes due to mterference, by destruction 
particularly of the climax vegetation and reversal of 
succession wem noted. The recognition and definition 
of communities as miits of vegetation study were 
discussed and illustrated by reference to the plant 
communities of tho Cape region, uheie the flora is 
exceodingl}' rich and varied, and the ‘ biological 
spectimn ’ was set forth. The binulanfy of the 
Cape Eynbosch communities to those of the Mediter¬ 
ranean coasts, California and S. W. Australian coasts, 
with similar climatic conditions, was noted and various 
hypotheses were given to account for variability of the 
flora. The practical advantages of the study of plant 
communities in gtaaing, farmmg, afforestation, or 
fruit culture were indicated. 

“ The Teaching of Zoology in South African 
Schools ” was the subject of Dr. S. H. Skaife’s presi¬ 
dential address to Section D. He showed statistically 
that m order to give every school child some trainmg 
in scientific method, the nature study course, includ¬ 
ing animal life, m the primary school must be 
employed. In the secondary school he advocated a 
four years’ course in general science and not premature 
specialisation, as too often occurs. This should 
include zoology, botany, physics, and chemistry. The 
aim should not be to tram experts in any on© branch, 
but to create and foster a scientific attitude of mind 
In schools, the majority of the pupils take the 
matriculation course, adapted to the needs of the few 
who proceed to the university, and the regulations 
for matriculation only exceptionally allow of more 
than one science subject being taken, and amendment 
of the regulations was urgeii. Zoology as a school 
subject is of great importance and high educational 
value and needs better development. All teachers-in- 
training should receive a course in general science as 
part of their training. More attention to zoology as 
the science of livmg things should be given* 

Rev. Hevill© Jones, in his presidential address to 
Section E, mad© “ Some Remarks on the Present 
Stage of Prehistoric Reseai^ch m South Africa.” 
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The abundance of archsoologieal relics and the 
recognition of three Newer Stone Age iiidustrios in 
South Africa were noted. Tho Stilbaai and Sinitliflold 
industries wore regarded as specific to tho Union of 
South Africa, but" tho Wilton occurred throughout 
the subcontinent and was probably the basal industry. 
In Rhodesia two industries referable to tho Wilton 
and an older cave industry exist. An extensive 
Wilton workshop and distributing ceni.i'e was at 
Sawmills ; the Matopo caves yielded Wilton micro- 
hthic implements. All over South Africa evidence of 
a race or races equivalent to tho Upper Paleolithic 
of Europe existed. The evolution of tho Bushman and 
the question of the origin of the San races were 
discussed. The probable existence of an earlier race 
intermediate between tho older and newer stone 
ages, that may have contributed to the evolution of 
the San people, was indicated by tho occurrence m 
caves of implements showing a technique like that 
of the Mousterian of the Pakearctic. Evidence of 
contemporaneity of these stone ages is lacking. The 
Stellenbosch industry shows much correspondence 
with the early stone ago of Europe, and it is thought 
that the European makers of Chellean implements 
made their way to South Africa. There are great 
opportunities for research in South Africa. 

The jjresidontial address to Section F on “ Some 
Observations on the Economic Position of tho Native 
m Rhodesia ” was delivered by tho Hon. W. M. 
Leggate, who showed by concise words and figures that 
the rate of progress in Southern Rhodesia and tho 
present output of that colony in both mining and 
agriculture are due to the employment of native 
labour imder European direction. Tho presence of 
a small propoi^tion of Europeans with capital and 
organising abihty has greatly increased the produomg 
power of the native, who has benefited greatly m 
agriculture and stockfarming. In mining, tho presence 
of the native has made it possible to work grades of 
ore that would be impossible if white labour only 
wore used. Without the native, donble the ]>resent 
white population would not maintain its piusont lovoi 
of production, but, without tho European, native pro¬ 
duction woukl rovoi'i to negligible pr oiiortious. Tho 
natives object to differentiation in jiay whatever their 
capacity as workers, and dificrontial tiainmg of tho 
native will have to bo applied gradually m consdcpience. 

A few remarks may bo made on the work of the 
Sections. 

In Section A the hydrographic conditions, measures 
against soil erosion, and tho variability of rainfall m 
Rhodesia were discussed. Engineers were interested 
in experimental work on water hammer and physicists 
in electric charges of bacteria. 

Rhodesian geological problems were prominent m 
Section B. The pre-Cambrian atmosphere was dis¬ 
cussed. Fossil Widdringtonia occurring m the 
Knysna forests, where living Widdringtonia abound, 
were of interest to geologist and botanist. A joint 
meeting was held with Section D for an important 
paper on the influence of variation m the ration on the 
assimilation and retention of minerals in farm animals. 
When oil is added to the ration, the calcium balance of 
pigs shows progressive increase, and sodium chloiide or 
citrate added to a cereal ration causes increased assimila¬ 
tion and retention of nitrogen, calcium, and phosphorus. 

In Section C there were valuable papers dealing 
with forestry, ecology and bacteriology. The be¬ 
haviour of South African tree seedlings and seeds in 
artificial habitats were discussed, dendrographic 
experiments in the Ejiysna forests desciibkl and 
accounts given of Ehebergia capensis and Oxytenan- 
thera. Discussions of Glostnd'ium hotulmum, con¬ 
tagious abortion and undulant fever were of interest to 
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bacteriologists, and descriptions of native cattle in 
Rhodesia and of new fungi appealed to agriculturists. 

Many subjects of wide range were discussed in 
Section D. An important contribution was made on 
the breast-shoulder apparatus of Xenopus, Pipa, and 
H^^nnenochims. Protozoology included papers on soil 
Protozoa, Herpetomonads and Bodo found in the hind 
gut of the snake, Homalosoma liitrix, and the biologi¬ 
cal reactions of a Herpetomonas from Lucilia set icata. 
The distribution of Anophelini and Glossmae in 
Rhodesia was described. A senes of papers dealt with 
the structure and evolution of the fleece of vaiious 
breeds of sheep. A skin of the new Cooper’s cheetah, 
Amionyx rex, was exhibited by its discoverer. A 
joint meetmg was held for a paper on South African 
cases of racial admixture, the colour variations, poor 
physique, instability of character and social mherit- 
ance of such cases bemg discussed. A tribute was paid 
to the memory of Francesco Redi at his tercentenary. 


A series of papers in Section E on the social anthi’O- 
pology of the Bomvana, Bavenda, Mashona, and Zulu 
peoples was of much uiterest, as were discussions on 
the religious ideas of Rhodesian natives. Stone imple¬ 
ments of various rj^es from several sites were dis¬ 
cussed, and enthusiasm was aroused by the announce¬ 
ment’ of the discovery of true burms near Grahams- 
town. Some large and interesting collections of 
copies of Bushman pamtings were exhibited. 

In Section F the nature of attention, the distinctions 
between tendency, ability, and capacity, and Descartes’ 
second meditation mterested philosophers. Papers of 
interest to economists dealt with the industrial 
revolution, Indian indentured mimigration into Xatal 
and the need for the teachmg of economics in South 
African schools. 

The next annual meetmg of the Association, under 
the presidency of Sir J. Carruthers Beattie, will be held 
at Eomberley in July 1928. 


World Weather Records.^ 


^HE publication by the Smithsonian Institution of 

a collection of long-period records of pressure, 
temperature, and precipitation marks an important 
step forward m the mvestigation of the relationships 
between weather conditions in different parts of the 
world. The work of Prof. Exner, Sir Gilbert Walker, 
and others, has shown that there is some general 
system rmderlymg the at first sight irregular fluctua¬ 
tions of weather, and that, for example, the variations 
of rainfall m India can be forecast from variations 
of meteorological elements so far afield as South 
America. These relationships are bemg sought for 
by the calculation of correlation coefficients between 
vaiiations of meteorological elements at many diflerent 
stations, a process which requires long and trustworthy 
records Hitherto it has been necessary for each 
worker m this field to compile his own tables from 
the annual and monthly meteorological reports of 
the various countries, but at the International 
Meteorological Conference in 1923, Prof. Exner pro¬ 
posed that all meteorological services should be asked 
to publish series of observations covering as long a 
period as possible provided homogeneity was mam- 
tamed, for selected stations in their areas, at distances 
of 500 or 1000 kilometres. This suggestion was 
api^ioved by the Conference, winch passed a resolu¬ 
tion mviting the following meteorologists to give it 
practical effect: Dr. (Sir Gilbert) Walker for Asia, 
Prof. Exner for Emupe, Mr Clayton for America, and 
Dr. Simj^son for Africa, Australasia, and the Oceanic 
Islands Mr. Clayton afterwards delegated the collec¬ 
tion of data for South America to Mr. R. C. Mossman. 

The four collectors commenced the work immedi¬ 
ately by wilting to the directors of meteorological 
services all over the world requestmg copies of their 
long records, with details as to corrections, etc, and 
emphasising the importance of homogeneity. The 
requests met with a gratifying response, and by 
September 1926, when the International Meteoro¬ 
logical Committee met m Vienna, the collection of the 
data was approaohmg completion. At that meeting 
Mr. Clayton was able to aimounc© that the Smith¬ 
sonian Institution would undertake the publication 
of the data, and that an American donor, Mr. John A, 
Roebling, had offered to defray the cost. This gener¬ 
ous offer was accepted, and Mr. Clayton agreed to 
see the tables through the press. 

^ Smithsonian Miscellaneous Collections, toI 79 World Weather 
Becords, collected from official sources hy X)r. Pelix Exner, Sir Gilbert 
Walker, Dr. G. C. Simpson, H. Helm Clayton, Bobert 0 Mossmann; 
assembled and ananged for publication by H Helm Clayton Pub¬ 
lished under grant from John A Boeblmg. (Publication 2913) 
Pp. V 1 -M 199 . (Washington, D C : Smithsonian Institution, 1927.) 
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The results of all this team work are now before 
us m a volume of some 1200 octavo pages, bearing 
the title World Weather Records,” which forms 
volume 79 of the well-known Smithsonian Miscellane¬ 
ous Collections. Data are mcluded from 385 stations, 
rangmg from Upernivik in the north to the South 
Orffiieys m the south. Very nearly all the series 
cover more than twenty years, commencing before 
1900 and ending m 1920, or later in the case of the 
xlmerican and some other stations : shoiter series 
were included only when the situation of the station 
gave it outstandmg importance At a moderate 
estimate the tables niclude some quarter of a million 
monthly and annual means or totals. The units m 
which the data are expressed are those in which they 
were supplied by the Services concerned. The 
hundred thousand or so of conversions which would 
have been necessary to secure uniformity wnuld have 
involved great laboiu and some risk of the introduc¬ 
tion of errors, but quit© apart from this the pokey 
adopted was undoubtedly the wisest, and one would 
say the only practicable one. The tables are preceded 
by a number of pages devoted to explanatory notes, 
some of which give the whole history of the station 
concerned — a mm© of reference — and they are 
followed by a useful list of relative sunspot numbers 
from 1749 to 1925. 

Finally, a word must be said about the arrange¬ 
ment. The three tables—^pressure, temiieratui’e, and 
precipitation—for each station are kept together, 
and the stations for each continent are kept together, 
in alphabetical order. There is an index of all 
stations and countries in alphabetical order, and 
another in which the stations are arranged by ten- 
degree zones of latitude, the names m each zone 
lunmng from west to east; this mdex gives the 
geographical co-ordinates. Thus whether one requires 
a station by name, by country, or the nearest station 
to some particular pomt, reference is equally easy. 

The volume fills a need long felt by meteorologists, 
and by the assistance which it provides for statistical 
research it will certainly lead to results of great 
practical value. It remains only to express our 
gratitude to all who have had a part in its production, 
to the directors of the various meteorological services 
which have supplied data, to the five meteorologists 
who have organised its collection, to Mr. Clayton who 
has had the strenuous task of assembling and arrang¬ 
ing the matter and seeing it through the press, and 
last but not least to Mr. Roebling, whose generous 
financial assistance has placed this invaluable collec¬ 
tion of data withm our reach. 
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Forestry in Trinidad and Tobag'o. 


rpHE Aimiial Adiiiinibtration Report of tlic Forest 
T Service of Trimdarl and Tobago lor 1926 
contains several points of interest connected with 
future foiest policy. The wiiter states that tlie 
reasons for maintaining' a certain area of the Islands 
imder forest are twofold : first, the conservation of 
those forests of indirect utility owing to their protective 
value m mamtaiiimg favourable climatic conditions 
such as the maintenance of rainfall, humidity, pre¬ 
vention of erosion, and to act as -windbreaks; 
secondly, the management of such areas as may be 
necessary for the purpose of providing the Colony in 
perpetuity with timber, firewood, and other forest 
products. The first object has been already accepted 
as essential by the authorities As I'egards the second, 
the Conservator wiites: Although faint flutterings to 
this end may be discerned a real live forestry con¬ 
science, willing to face facts and, having done so, to 
act up to them, has yet to be awakened.” Yet these 
facts, as stated in the report, appear to be sufficiently 
obvious under existing world conditions. 

In recent years the annual consumption of wood in 
Timidad and Tobago amounts to more than 2,000,000 
cubic feet from Crown lands, nearly 1,000,000 cubic 
feet of sawn timber imported from the United States 
and Canada, and a considerable c^uantity (statistics 
unavailable) from private lands—the annual per 
capita consumption being more than 100 board feet. 
In tropical regions the timbers are classified into soft 
woods and hard woods, both being broad-leaved 
species of trees. Trmidad |)ossesses excellent soft 
w^oods, such as Cedrela inexicana, Garapa guianensis, 
Gordia alliodora^ etc , but they occur, as is usual, in 
mixed forests and not m pure stands. Their utilisa¬ 
tion m the past has been affected by unlimited supplies 
of cheap imported coniferous soft woods from the 
United States and Canada ; consequently, as m other 
tropical countries, doubt has been cast on the suit¬ 
ability of the local soft woods for general purposes. 
The experiments undertaken by the Forest Depart¬ 
ment on seasoning local timbers have sliowm that this 
belief is mamly due to the lack of proi^er seasoning 
and grading methods, the Conservator pointing out 
that unseasoned pme timber would be equally 
unsuitable. Owing to the rise in price of the imported 
material, large and increasing amoimts of local soft 
woods are used every year. Of the two million cubic 
feet of local timber used aimually, possibly a fourth 
is soft wood, the Colony’s consumption of the latter 


material being therefore about 1 J million cubic feoi 
annually After discussing the threatonod diminution 
m the world’s su])plies of soft, wood coiufoious timber, 
the writer points out that the jirun will certainly rise 
and that the Colony will ])o forced to depend iqion its 
own supplies of soft woods to an increasing extent. 
To replace this dram on the forests, he advocates a 
large re-afforestation or ])lanting cam})aign, suggesting 
that the annual surplus from the lorosts, whicli 
amounted to £7000 m 1926, should be devoted to this 
j^urpose. 

As regards the hard woods, it appears that the 
Colony IS well supplied and that some of them may 
be utilised to replace soft woods wlien the articles to 
be manufactured can be turned out by macliinery. 
Balata (Mimusops) ami ])oui (Tecoma) are the 
favourite hard woods, but mora {Dimor phandra) has 
been successfully used for flooring, after seasoning, 
by the Government engineers. The Colony, it is 
romarkod, has always been self-supporting in hard 
woods In connexion with cedar, it is of interest 
to note that 19,632 cubic feet cedar logs, valued 
at £3085, were exported, chiefly to Goimany and 
Holland, during the year, for the manufacturo of cigar 
boxes. 

The accounts of the work in progress in the Colony, 
including research, amply prove that the Forest 
Department is devoting itself to the conservancy and 
care of the forests. It must, therefore, bo all the more 
disheartening to the Conservator to find his adminis¬ 
tration crippled by the want of the necessary staff. 
He has two deputy Conservators in charge of the 
north and south of the island. He had applied for 
a third to act as his assistant at headtjuartors whilst 
he was on tour This post has been refused. The 
report shows that there are only 1000 acres of 
plantations in the Colony, and recommends, for 
perfectly sound reasons, the afforestation of 40,000 
acres by 1970 As the writer well states : ‘‘ The 

Forest* Do}>artinent can only jioint out facts.” Ho 
details the facts, and m su])i)ort of his suggestions 
quotes fi'om the rejiort of the recent Jmponal Con¬ 
ference (on the siilqect of forest jiohey) : ‘‘ It points 
to the need of all countiios maintaining and extending, 
where possible, their existing forest areas under a 
system of management based on sustained production 
of timber.” The re]3ort would appear to have made 
out a strong case for such action being taken by the 
authorities of Trinidad and Tobago. 


Gaseous Combustion. 


/^ I. Finch and L. G. Cowen. —C4aseous combustion 
^ • in electric discharges. Part II Ignition of elec¬ 
trolytic gas has been studied under different conditions 
of pressure and current. Ignition occurs immediately, 
i.e without lag, on attainment of the igniting current, 
and a hyperbolic relationship exists between pressure 
and igniting current. Excess or deficiency of water 
vapour raises the value of the igniting current 
Flame is propagated at least ten times more rapidly 
along the path of the discharge than elsewhere. It is 
concluded that ignition is determined by the concen¬ 
tration of suitable ions, in the building up of which 
water vapour plays a role, and that flame propagation 
is also essentially an electrical phenomenon. 

D. T. A. Townend. —Gaseous combustion at high 
pressures. Part VIII. The explosion of methane with 
up to its own volume of oxygen at initial pressures up 
to 150 atmospheres. A study has been made of the 

* Substance of papers Tbefore the R 05 al Society on Nov. 10 
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explosion of (Series 1) methane-oxygen mixtures of 
composition varying from 5 : 1 to 1 . 1, and (Series 2) a 
1 : 1 mixture with 3*761^, where B is nitrogen, argon, 
or helium. In Series 1, increasing the initial pressure 
(a) raises the upper limit of explosibility, and (6) in 
the case of mixtures containing upwards of 60 per cent, 
of methane, not only increases the violence of ilie 
explosion, but also diminishes and in some cases 
suppresses altogether, carbon deposition. 

In Series 2, nitrogen api^ears to behave normally as 
a diluent only. The influence of lielium as compared 
with argon is to shorten the time taken for the attain¬ 
ment of maximmu pressure as well as to increase the 
subsequent rate of cooling. The corrected P^IBi 
ratios, however, were always greater in the case of 
explosions of the argon diluted mixture. The results 
accord well with the hydroxylation theory of hydro¬ 
carbon combustion. 

A. Egbbton and S. F. Gates -—Further experi- 
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inents on explosions m gaseous mixtures of acetylene, 
of hydrogen and of pentane. Measurements are given 
of velocities and positions of detonation of acetylene, 
of pentane, and of hydrogen mixtures with oxygen, 
nitrogen, and argon at initial pressures up to 6 
atmos. in a steel tube 1 5 cm m diameter. Experi¬ 


ments m a bomb of comparatively large diameter 
give some evidence of auto-ignition dui'ing the pro- 
gi’ess of combustion of a vibratory character m ceitain 
acetylene mixtures. Lead tetraethyl delays the rate 
of combustion of the pentane m mixtures of acetylene 
and of pentane. 


Photosynthesis.^ 


Xp C. C. Baly, J B. Davies, M. R. Johnson, and 
* H Shanassy —The photosynthesis of naturally 
occurring compounds. I. The action of ultra-violet 
light on carbonic acid. Mdien an aqueous solution of 
carbonic acid m quartz tubes is exposed to ultra-violet 
light, a photostationary state is established. Ordinary 
formaldehyde is not a component of this equilibrium, 
but there is present an organic compound which is 
probably a complex aldehyde. Ferrous bicarbonate 
in aqueous solution is converted by ultra-violet light 
in the absence of oxygen into ferric hydroxide, organic 
compounds with reducing properties bemg simultane¬ 
ously formed. This reaction appears to take place 
mainly on the surface of the cpiartz tubes m which the 
solution is exposed to the light, and also on the surface 
of the iron rods used When an insoluble powder, 
capable of adsorbing carbonic acid on its surface, such 
as alumimmn powder, barium sulphate, freshly pre¬ 
cipitated alummium hydroxide, or the basic carbonates 
of alummium, magnesimn, and zinc is suspended in 
water tlirough which is maintained a stream of carbon 
dioxide, and the whole is exposed to ultra-violet light, 
complex organic compounds are photosynthesised. 
These may be recovered by evaporation of the solution 
after removal of the insoluble powder The total 
quantity of organic compound produced is about 0 02 
gm. in two hours when eight quartz test tubes, 
9 m. X 1 m , containmg m all 720 c c. of water and the 
vsuspended powder, are exposed to the light from a 
220-volt U-shaped lamp at an average distance of 
6 cm. The organic compounds thus produced would 
seem to be of the natm’e of complex carbohydrates. 
In the presence of ammonium bicarbonate complex 
organic compounds are produced which contain 
nitrogen. Photosynthesis of complex organic material 
containmg nitrogen also takes place when nitrite of 
potassium oi barium is present. 

E. C. C. Baly, W. E. Stephen, and N. R Hood.— 
The photosynthesis of naturally occurrmg compounds. 
II. The photosynthesis of carbohydi*ates from carbomc 
acid by means of \usible light. When carbonic acid, 
adsorbed on the surface of nickel or cobalt carbonate 
suspended in water, is exposed to visible light, photo- 
s;^mthesis of organic compounds takes place. The 
material contams a carbohydrate which reduces 
Benedict’s solution, gives the Molisch and Rubner 
reactions, and forms a solid osazone and also contams 

^ Substance of papers before the Royal Society ou Nov. 10. 


one or more complex substances which are hydrolysed 
hy acid to give substances which reduce Benedict’s 
solution. For equal areas of the suspension exposed 
to the light, the yield of organic products is greater 
than that obtamed with white powders in the light of 
the quartz mercury lamp. The percentage of carbo¬ 
hydrates in the products photosj^T:ithesised with a 
colom’ed smlace m white light is greater than it is when 
white powders are used in ultra-violet light. If 
ammonium bicarbonate solution containing nickel or 
cobalt carbonate m suspension is exposed to visible 
light complex nitrogen compounds are photosjmthe- 
sised. The shift m the excitmg wave-length from the 
ultra-violet characteristic of carbonic acid m solution 
to the visible region characteristic of natural photo- 
sj-mthesis has been achieved m the laboratory* The 
photosynthesis by means of visible light has the 
advantage m that the photochemical decomposition 
of the products is avoided. Further, the special 
difficulties connected with the use of quartz apparatus 
with ultra-violet light are removed. The ox^^gen set 
free durmg the photosjmthesis tends to poison the 
surface, which slowly recovers itself under water. 

ECO Baxy and J. B. Davies. —The photosyn¬ 
thesis of naturally occurring compounds.—III. Photo¬ 
synthesis 171 VIVO and m vitro. A marked similarity 
exists between photosynthesis nt vivo and that 
achieved in vitro The follovung features appear to 
be common to both. Ordmaiy formaldehyde does 
not take part in the reaction m either case. The 
laboratory process has been realised by the action of 
hght on carbomc acid adsorbed on a surface. A 
limiting surface seems to exist m the cliloroplast A 
visibly coloured surface and visible light function ui 
each process. Marked fatigue effects are observed 
and there is a slow recovery reaction. It appears that 
m both cases the photosjmthesis must not proceed at 
a more rapid rate than that recovery reaction. It 
seems possible that the constant ratio of chlorophyll 
A to chlorophyll B in the living leaf is maintained by 
the carotin, which becomes oxidised to xanthophyll; 
the ratio of xanthophyll to carotin tends to increase 
dmmg photosynthesis, so the slow recovery process 
may be due to the reduction of xanthophyll to earotm 
again. The orientation of the chloroplasts with 
respect to the direction of the light rays seems to be 
one of the details of this mechanism controlling the 
rate of photosynthesis. 


Surface Reactions.^ 


M Francis and F. P Burt. —Sorption of ammonia 
• by gluss. The quantities of ammoma taken up 
by a known surface of glass under constant temperature 
and pressure conditions, and the rates of sorption, 
have been measured over a temperature range of 0° 
to 200° C. and a pressui’e range of 100 mm. to one 
atmosphere. The experimental attamment of equi- 
librimn proved impossible, but limitmg values were 
assessed by a process of extrapolation. Though 
complete desiccation of glass is impracticable, it is 
possible to maintain it indefinitely m such a condition 
that its behaviour towards ammonia can be closely 
^ Substance of papers before tbe Royal Society on Nov, 10. 
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recovered The shape of the sorption curve depends 
on the dryness of the sorbent The sorption process 
can be divided into two parts represented by straight 
lines when log sorption rate is plotted against log 
time. The slope of both lines is independent of pres¬ 
sure and varies only slightly with temperature, and 
their point of mtersection corresponds, in all cases, 
to 50 per cent, sorption. By a suitable choice of 
co-ordmates the complete sorption process can be 
represented as a single-valued continuous function 
of temperature, pressure, and time. As regards 
temperature variation, this is only approximately true. 
At 50 per cent, sorption, the rate of sorption is nearly 
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proportional to the pressure at constant temperature, 
and is doubled for eveiy 20° C. rise in temperature at 
constant pressure. At constant temperature, log 
sorption, 111 the limit, was found to be a linear function 
of log pressure between 0 5 and 1 atmosjibcre At 
lower pressures a departure from linearity was 
observed. At constant pressure, sorption, in the 
limit, was foimd to be mverseiy proportional to the 
absolute temperature. 

G. I. FmcK AND J. C. Stimson. —The electrical 
condition of hot surfaces during the adsorption of 
gases Part I Gold and silver surfaces at tempera¬ 
tures up to 850° C, A gold or silver surface becomes 
charged when heated either in contact with a gas 
or m a high vacuum. The charge is characteristic of 
the gas and dependent on the temperature and 
previous history of heating of the metal, but indepen¬ 
dent of the gas pressure. Evacuation of a gas re¬ 
moves the corresponding charge slowly m the case of 
oxygen or an on gold, and oxygen, air, or hydrogen 
on silver ; but rapidly m the case of all other gases 
examined. The value of the charge due to a mixture 
of two gases, whether reacting with each other or 
not, is intermediate between the charges of the 
component gases and, as a rule, identical with that 
due to the reaction product. It is concluded that the 
charging of the surface is due to ‘ activation ’ of the 
gas, whereby the gas molecules are electrically charged. 
With oxygen, some become positively charged and 
remains thus charged on the surface, and some 
becomes either positively charged and quits the 
surface in this condition, or is negatively charged 
and remams on the surface. Gases other than com¬ 
pounds of oxygen are, on ‘ activation,’ either posi¬ 
tively charged and quit the suiface m this condition, 
or are negatively charged and remain on the surface 
Oxygen fonns an oxide with gold or silver, and hydro¬ 
gen a hydride with silver. The ‘ activating ’ powers 
of the surface are greater towards oxygen tlian 


towards nitrogen or carbonic oxide, but very approxi¬ 
mately the same towards oxygen and hydrogen. The 
‘ activation ’ of water vapour or carbon dioxide involves 
at least dissociation of the gas. Vapoiii of the metal 
IS activated in the process of leaving the surface. 

D. R. UxiaHES AND K. C. Bevan. —A study of the 
catalysis by nickel of the union of hydrogen and 
oxygen by a new method. When hydrogen and 
oxygen at a low pressure ai*© caused to combine 
at the surface of a nickel wire heated electrically, 
there is no alteration in the appearance of the wire, 
although the wire is covered completely with a very 
thin film of nickel oxide while the catalysis of tlie 
reaction is in progress. The extent of the surface 
covered by the film can bo measured by estimating 
the heat lost by the wire when it is maintained at a 
fixed temjierature m hydrogen at a low pressure 
Under the same conditions the heat imparted to the 
hydrogen by a wire covered with a film is much greater 
than that communicated to the gas by a wire having 
a metal surface. The tfuckness of the films vanes 
between 3 x lO"'^ cm. and 9 x 10“’ cm. It is therefore 
incorrect to speak of the catalysis of the interaction 
of hydrogen and oxygen by the metal nickel. 

B Lambert and A. M] Ceark. —Studies of gas—- 
solid equilibria Pait I Pressure “—temperature 
equilibria have been measured over a range 30° to 
130° C. for (a) ten systems containing different 
amounts of benzene and feme oxide gel; (6) eight 
similar systems containing different amounts of 
benzene and silica gel. Pressure*—concentration 
iso thermals for benzene—ferric oxide gel systems 
and for benzene—silica gel systems are strikingly 
different m shape for these two closely analogous 
systems. The adsorptive processes of the two gels 
for condensible vapours are thus profoundly different, 
and doubt is cast on Zsigmondy’s capillary theory as 
a general explanation for adsoi’ptioa of condeusiblo 
vapours by inelastic gels. 


The Neanderthal Phase of Man. 


Tuesday, Nov. 8, the Huxley Memorial Lecture 
of the Royal Anthropological Institute w^as de¬ 
livered in the lecture room of" the Royal Society by 
Dr. Ales Hrdlicka, Curator of the Department of 
Physical Anthropology, U.S. National Museum, Wash- 
iiij^on,^ who took as his subject “ The Neanderthal 
Phase in Man.” For science, the subject of human 
evolution has long since passed from the realm of 
theory or hypothesis into that of well-substantiated 
facts. Many important details, however, of this 
most wonderful and promismg of natural phenomena 
remam to be determmed or settled. One of the fore¬ 
most of these is the question of the Neanderthal stage 
of humanity, corresponding roughly to about the 
fourth fifth of the glacial time. From Huxley and 
Lyell to Sir Arthui’ Keith, Elliot Smith, Sollas, Marett, 
Burldtt, and Karl Pearson, all the noted English, 
besides a host of Continental and even American 
anthropologists, have given this stage of human 
prehistory their earnest attention, without being 
able to reach final conclusions. The chief cause of 
this has been the dearth of the skeletal remams of 
Neanderthal man. Even with repeated finds, material 
in good condition was insufficient for what is needed. 

Notwithstanding this, the indications appealed to 
Justify eertam views, and these, formulated by men 
of high authority, were soon generally accepted. The 
chief of these was the opinion, fathered by the noted 
German antlixopologist Schwalbe, that Neanderthal 
man was radically different from later man ; that 
during or soon after the last maximum glaciation he 
was suddenly and completely displaced by a new 
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luunan species. Homo who canio from somi^ 

where outside, from flio south or, moie likely, from 
the east; and that ho loft no progeny 

As tune aclvanccs, howovor, ever mon^ romains of 
Neanderthal man como to light, and as the subject- 
is studied more thoroughly, it appears that this older 
view is in need of a substantial revision. It is now 
known that no marked disturbance in habits (housing, 
food, etc.) between Neanderthal and lator man can 
be determined. Neanderthal man occupied a groat 
territory, comprising the larger part of Europe with 
northern Africa (at least) and western Asia, and no¬ 
where IS the higher type of man found to jirecede him 
or to live contemporaneously. Abruptly or oven 
slowly to annihilate such an extensive population as 
that of the Neanderthalers would seem impossililc. 
No separate home of Homo sapiens has boon dis¬ 
covered; he does not appear with a higher culture, 
but gradually develops the latter. As his Neander¬ 
thal predecessor he knows fire, but no agrieulturo, 
no domestication of animals, not oven a dog or a cat, 
makes no pottery, nor even the crudest of walls, 
and remains for a long time yot in the paJiuolithic^ 
stage of the stone industry Beyond winch, the moi'c 
the remams from the Neanderthal and the succeeding 
periods grow m niunber, the more there appear of 
transitional features ; and this applies to both the 
archEeologieal as well as the skeletal remains. There 
IS a growing senes of Neandeithal skulls and jaws 
that distinctly approach those of later man (ec. dpy 
No. 2, Weimar, Gibraltar boy, etc.), and, on the other 
hand, an ever-increasing number of lator crania and 
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jaws that approach the ISTeanderthal forms. More¬ 
over, it IS biologically certain that man in the course 
of his evolution must, at some time and somewhere, 
have passed through a more or less Keanderthal-hke 
stage. 

In view of all this, it appears progressively less 
safe to persist in regarding Keanderthal man as a 
separate species of man, and to close the door to 
the possibility of further human evolution from his 
midst. The indications are that before long science 
will be m a position to view the Neanderthal man 
and his culture as regular and inlierent phases of 
human evolution 

At the end of the lecture, the president of the 
Koyal Anthropological Institute, Mr H J E. Peake, 
presented the Huxlev Memorial Medal to Dr 
Hrdhcka. 


University and Educational Intelligence. 

Cambridge —Dr, P. M. Dirac has been elected to 
a fellowship at St. John’s College. ]\Ir. McLean, 
master of Christ’s College, has been elected a member 
of the Council of the vSenate. 

Regulations have been proposed to the Um%"ersity 
for the newlj" founded Rouse Bali professorship of 
mathematics. It is not proposed to assign the new 
chair permanently to any one branch of mathematics, 
but if the General Board so decides at any election, 
it VT.11 be specified in the notice to candidates that 
preference will be given to those w’hose work is 
connected with some particular branch or branches 
of mathematics. 

R. O. Redman, St. John’s College, has been elected 
to an Isaac Newton studentslnp ; J. A Gaunt, 
Trinity College, and S. Goldstein, St. Jolm’s College, 
have been elected to additional Isaac Newton 
studentships for one year. 


of its work and for the miusiially ample profusion for 
advanced study and research. Of the 800 pages of 
the calendar a large number relate to post-graduation 
study, particulars being given of coui'ses of advanced 
lectures in forty-tinee departments, including a series 
arranged by Prof. Wolf, with the co-operation of 
other professors and teachers of the TJmversity, on 
the history, principles, and methods of the sciences. 
There is a list of some 450 original papers pubhshed 
durmg the past twelve montlis in 37 departments, 
notably anatomy (52), physiology (53), chemistry 
(45), and history (45). The number of graduate and 
research students last year was 534. 

‘ Industrial Administration ’ has been a subject 
of umveisity study in Great Britain since 1918, when 
a group of business men promoted and largely 
financed a department in the Manchester Municipal 
College of Technology. In the prospectus of the 
College for 1927—28, particulars are given of a one- 
year post-graduate course covering the following 
groimd : mdustnal output, purchasing and stock- 
control, economic history, history of industrial 
organisation, factory law, wage systems and iactoiy 
costmg, business statistics, industrial relationships. 
The Director of the Department, Dr. J. A. Bowie, 
in a recent address to a managers’ association, 
defined his subject as the technique and problems 
of industrial management with special reference to 
the internal orgamsation of manufaetunng concerns. 
The two great faults of British management to-day, 
he said, are secretiveness and an unwillingness to 
learn, and the remedy is to be found in requiring 
managers to study management before they attempt 
to practise it. He quoted Mr Hoover as having said 
that the enormous mdustnal progress of the United 
States is due mainly to the emphasis placed there on 
busmess education, and remarked that about a hundred 
American universities and colleges have schools or 
departments of busmess administration. 


The President of the Board of Education has ap¬ 
pointed a Departmental Committee to incpure mto the 
public system of education in Wales and Monmouth¬ 
shire, in relation to the needs of rural areas, and to 
advise how those needs may best be met, having 
regard to the recpiirements (1) of a general education , 

(2) of rural industries, businesses, and professions ; and 

(3) of life m a rural commimity. Sir John Eldon 
Baiilces is chairman, and Mr. C. P. Clayton, Assistant 
Inspector, Welsh Department, Board of Education, is 
secretary to the Committee. All communications 
should be addressed to the secretary. 

The Institution of Naval Architects is o:fiering the 
Elgar Scholarship (£130 per anniun) and the John 
Samuel MTiite Scholarship (£100 per annum) m naval 
architecture lor comiietition in 1928. These scholar¬ 
ships are tenable at the universities of Glasgow (foiu* 
years), Durham (Armstrong College) and Liverpool 
(three years), and the Royal Naval College, Green¬ 
wich (three years) They are ojjeii to British aj-ipren- 
tices or students who have not yet entered upon a 
university course Full particulars may be obtained 
from the Secretary, Institution of Naval Architects, 
5 Adelphi Terrace, London, W C.2. 

The calendar for 1927-28 of University College, 
London, now entering upon its one-hundredth session. 
IS of exceptional interest, containing, as it does, a 
full record of the proceedmgs of the centenary celebra¬ 
tions. The Cbllege is remarkable alike for the range 


At the League of Nations Assembly in September 
a report was presented on the work of the League’s 
Committee on Intellectual Co-operation. The report 
directs special attention to the creation at the Inter¬ 
national Institute of Intellectual Co-operation of a 
co-ordmation service of information offices attached 
to libraries, to the Committee’s proposals for co¬ 
ordination between the organs of bibliography for 
the various sciences, to the need of funds for the 
maintenance of the Office for Annual Tables of 
Constants and Mathematical Quantities, and to the 
steps taken in preparation for the Popular Ai*ts 
Congress (to be held at Prague m 1928), for an inter¬ 
national agreement with regard to casts, and for 
promotmg the extension of the educational work of 
museums It is also pomted out that additional 
funds are needed for the Institute, grants to which 
are at present made only by the following cotmtries : 
Austria, Czechoslovalda, France, Hungary, Italy, 
Monaco, Poland, and Switzerland. The question 
how to protect and reward men of science and their 
discoveries by means of an international convention 
has been investigated during the past five years, and 
it is now thought that the matter is ripe for definite 
action. It is intended therefore to convene a com¬ 
mittee of experts to prepare a draft convention. A 
separate report was submitted on the Italian proposal 
for the creation of an educational kinematographic 
institute This proposal looks to the creation at 
Rome of an institute under the direction of the 
League of Nations, but to be earned on at the 
expense of the Italian government. 
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Calendar of Discovery and Invention. 

November 20 , 1817 .—It was in 1743 that the 
Oovermnent first offered a reward for the discovery 
of a ISlorth-West Passage, and several attempts were 
made m the eighteenth century to find a passage. 
The resumption of such expeditions after the 
Kapoleonie wars was largely flue to the Royal Society, 
Sir Joseph Banks writing on Nov. 20, 1817, to Lord 
Melville ‘ ‘ that discoveries may now be made . . not 
onh" interesting to the advancement of science, but 
also to the future intercourse of mankind and the 
commerce of distant nations.” The outcome of the 
suggestion was the fitting out of the Isabella^ Alex¬ 
ander, Dorothea, and Trent, respectively, under the 
command of Ross, Parry, Buchan, and Franklin 

November 21 , 1843 .—Of the invention of vulcanised 
rubber patented by Thomas Hancock on Nov. 21 , 
1843, the inventor left a most interesting account 
in his “ Personal narrative ... of the India Rubber 
manufacture m England ” (1857). Some tmie m 
1842 his friend Brockedon gave Hancock some bits 
of rubber received from America which did not 
stiffen with cold. In his jinvate laboratory at Stoke 
Newington, Hancock, groping “ a good deal in the 
dark,” ultimately discovered the changes brought 
about by mixmg rubber and sulphur at various 
temperatures. Settmg out to manufacture the new 
material on a large scale, he sought for a name, and it 
was Brockedon who suggested the term “ Vulcanisa¬ 
tion,” which “ owes its derivation to the Vulcan of 
m^dhology, as in some degree representing the em¬ 
ployment of sulphur and heat, with which that 
mythological personage was supposed to be familiar.” 

November 22 , 1675 ,—^The first determination of the 
velocity of light was made by the Danish astronomer, 
Roemer, who, while engaged under Picard m Pans, 
studied the motion of Jujnter’s satellites, and by 
observing their immersions and emersions found that 
light took about sixteen minutes to travel a distance 
equal to the diameter of the earth’s orbit. This 
important result was communicated by him to the 
Paris Academy of Sciences on Nov. 22 , 1675, and 
gained for lum a seat in the Academy. 

November 23 , 1889 .—In a letter to her daughter, 
dated Nov. 23, 1889, Mrs. King, the niece of Lorcl 
Kelvin, refers to Lord Kelvin’s '' meeting with the 
Admiralty, which was most satisfactory, for it is now 
ordained that his foe the standard compass and be 
used throughout the Navy.” There had, however, 
been attempts to prevent the adoption of the compass, 
approving letters havmg been pigeonholed. “I 
believe,” says Mrs. King, “ this had been gomg on 
for years, and that Admiral Fisher has been instru¬ 
mental in exposing the abuse. . . . There is much 
of the circumlocution office in the whole affair. 
Uncle William does not want it talked of ...” 

November 24 , 1831 .—In the course of ten days’ 
work, spread over the months August to November, 
1831, Faraday made bis memorable discoveries m 
induced currents and magneto-electric induction. In 
his experiments he employed among other apparatus 
the famous iron ring, and the copper disc revolving 
between the poles of a permanent magnet now pre¬ 
served in the Royal Institution His results, ampli¬ 
fied and extended, were presented to the Royal 
Society on Nov. 24, 1831. ‘‘ So exhaustive was his 

treatment of the subject,” said Prof. Fleming, that 
no one has since added a smgle new fact or principle 
which is not implicitly contained in the record of this 
work thus given to the world.” 

November 26 , 1725 .—^The discovery of the aberra¬ 
tion of light by Bradley resulted from observations 
begun at Kew, Nov. 26, 1725. E. C. S. 
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Societies and Academies. 

London-. 

Royal Society, Nov. 10 —Sir Richard Paget. Tho 
origin of speech. (See Natuk-e, July 9, j). 47.) 

Nuclear Physics 

C. D Ellis and W x4. Wooster . Tho average energy 
of disintegration of radium E. The average energy 
of disintegration of radium E is found by measuring 
the heating effect of a known amount of the material. 
It agrees with the mean energy of the continuous 
spectrum of electrons omitted irom tlie nucleus, and 
the conclusion is drawn that the energy of disintegra¬ 
tion IS not a characteristic constant of a /3-ray body 
but vanes from atom to atom. From this result it 
appears that the 7 -rays cannot be emitted hy the 
electronic part of the nucleus but must have their 
origin in the positive portion. 

P. M. S. Blackett and E P. Hudson The elasticity 
of the collisions of alpha particles with hydrogen 
nuclei. Inelastic collisions involving tho ejection of 
a proton from the nuclei of cortaiu light elements are 
known to occur. They may also occur without, how¬ 
ever, a proton being ejected; for example, tho nuclei 
might be deformed without being disintegrated, or 
energy might be radiated by the raj:>iclly accelerated 
particles This problem can be investigated directly 
by precise measurements of photograj^hs of the 
collisions taken by the Wilson condensation method. 
The collisions of fast a-particles with hydrogen nuclei 
provide tracks which are susceptible of great accuracy 
of measurement and therefore would reveal any small 
energy loss should such occur If any loss of kinotie 
energy occurs it must be less (for the most favourable 
of the two tracks measured) than 1/200 of tho initial 
energy of the a-particle ; less, therefore, than 40,000 
electron volts If a quantum of radiation were 
emitted during tho collision, its wavo-longfch must ho 
greater than 0-3 A. 

8pt<x:TR im Analysts . 

E. T. S. Appleyard and PI. W. B Skinner . On the 
excitation of jiolaiised light by electron unpuict. 11 .— 
Mercury. It has been shown that when spectrum 
lines are excited by a directed stream of elocia’ons, 
they are variously polarised. Measurements of tho 
polarisation by means of ]ihotographic photometry 
are now described. The most important feature of 
tho curves obtained is the maximum VciUkj of tho 
percentage polarisation which occurs when the energy 
of the electron stream exceeds the critical energy 
for excitation by a few volts. On the low-velocity 
side of the maximum, the polarisation falls very 
sharply, apparently to a zero value at the critical 
point. For high velocities, corresponding to 200 volts, 
the direction of the plane of polarisation is reversed. 

I The results can b© interpreted as a collision jirocess 
m which an atom is excited by electron impact 

J. C. McLennan, H Grayson-Smith, and W, T. 
Collins . Intensities m the secondary s])ectrum of 
hydrogen at various temperatures. Tiie intensities of 
most of the lines measured by Merton and Barratt in 
the secondary spectrum of hydrogen Jiave been 
measured by means of a micro photometer at two 
temperatures. For Richardson’s senes system the 
change of intensity with temperature is generally in 
good agreement with theory Tho alteration of in¬ 
tensity between the odd and even members of the 
senes is also clearly shown. Other regularities which 
have been found m the spectrum have also been 
examined, and from the change in intensity, many of 
these appear to foe sequences of corresponding 
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members of different bands, rather than actual band 

sei'ies 

B. Venkatesachar : Density of the vapour m the 
mercury arc and the relative mtensities of the radiated 
S]iectral lines with special reference to the forbidden 
line 2270. The effect ot lowermg the density of the 
vapour on the series lines in the arc spectrum (meiud- 
mg inter-combmation Imes) is to increase the absolute 
intensities of ail Imes below m = 5 and dnnimsh those 
of all Imes above in = 6 . This result can be explamed 
on the hypothesis that inelastic collisions between 
excited atoms m lower energy levels and thermally 
energetic normal atoms form the chief source of 
the radiators of the higher members of series hnes. 
To the radiators of the lower members the contribu¬ 
tion from this source is negligible. On mcreasmg 
the vapoiu density, collisions between the radiators 1 
of the lower members and normal atoms result mg m 
radiationless transitions increase and the intensities 
of these lines fall The forbidden hne X2270, like the 
lower membeis of other series lines, increases m 
intensity when the arc passes to the low density 
stage. 

O. W. Richardson * On the intensity distribution 
among the lines of certain bands in the spectrum" of 
the hydrogen molecule. The intensities of the hues of 
the Q branches of various bands of the hydrogen 
spectrum were exammed critically, using the measure¬ 
ments of McLennan and his collaborators The odd 
numbered Imes are nearly three times as strong as the 
even numbered. The analysis shows that antisym¬ 
metric emitters are three tmies as mmierous as sym¬ 
metric. This holds for various vibration states of the 
3-electron state and probably also for the 4 state. 
The ultra-violet spectrimi data seem to requue it to 
hold also for the 2 state, and Demnson's analysis of j 
the s];)ecific heat of liydrogen requires it for the : 
1 state j 

J. S. Foster • x4.pplication of cpiantmn mechanics * 
to the Stark effect in helimn. New measurements of 
displacements oi helium components m fields of 
300,000 v./cm. and 83,000 v./cm. are recorded. 
The first-order displacements have been calculated 
at se^^eral field strengths for components of the Ime 
groups 2P-(4Q, 5Q), 2^~(4Q, 5Q) and for the cor¬ 
responding orthohelium lines, considered as smglets 
These displacements are in good agreement with 
observations at all field strengths. Approximate | 
positions of the components at extremely high fields 
are calculated, and the raamier m which certain 
components are expected to cross each other in 
moderate to high fields is described. In the case of 
two lines, at least (2P-4P, 2P-5G), there is con¬ 
clusive experimental evidence of such crossing. In 
particular, the theory aecomits satisfactorily for the 
observed disappearance of numerous components 
when the displacement is equal to that of the 2P-nP 
line at zero field. 

B. W. Ditchburn : The eontmuous absorption of 
light in potassium vapour. The absorption found is 
believed to be due to a combination of molecular and 
atomic absorption The results are discussed in 
connexion with the theory of atomic and molecular 
absorption ; the amount of atomic absorption appears 
w be much less than that expected. The heat of 
dissociation of the potassium molecule is derived 
from the absorption curves and u^ed to calculate the 
degree of association in potassium vapour at different 
temperatures. 

J. W Ryde : The spectrmn of carbon-ares m air 
at high current densities. The positive carbons were 
cored with metallic salts. Under suitable conditions, 
this allows steady arcs at high-current densities to be 
obtained. As the current through such arcs is m- 
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creased, a bright central core develops in the arc 
stream. In tins core it was foimd that spectra of 
C 1, N I, O I, together with the Balmer hydrogen 
Imes and the strongest lines belonging to the red 
spectrum of argon, are excited The lelative inten¬ 
sities of C I and X I lines, pre\nously only found in 
special discharge tubes, are compared wutli those 
found in the arc vStream. IMore than fifty new lines 
were observed. These also aie probably due to either 
N I, O I, or C I. 

Tensor and Diefbeentlxl Calculus. 

J L Burchneli and T W Chaundy : Commutative 
ordmary differential operators Associated with any 
poKuiomial/ (p, g) of a certain type is a group [P, Q] 
of pairs of commutative operators which also satisfy 
the identity / (P, Q)= 0 . The construction of these 
operators is based on the set of Abelian ec[nations of 
the first kind associated with the polynomial / (p, q) , 
the function o? (p, q) which is annihilated by both 
P -p, Q~g IS an Abelian function of the second kind. 
If PC Q' denote the operators adjoint to P, Q, then 
the group ot adjoint pairs [PC Q'] oaii be derived 
from the group [P, Q] by change of sign of x. and in 
particular there is one pair in the group which can 
be derived from its adjoint m this way. If P, Q is a 
commutative pair, there are operators T such that 
we mav wiute 

TP=PiT, TQ=QiT, 

where P^, aie other operators also commutative 
and obeying the same identity as P, Q 

T. M. Cherry * Periodic solutions of Hannltoman 
systems of difterential equations. The existing 
theory (Poincare's) is unsuited to finding the mutual 
relations of the periodic solutions of a fourth order 
Hamiltonian system. Periodic solutions occur in 
general in continuous singly infinite families. With 
each solution of a family is correlated a number B 
which may be real or unreal and varies continuously 
along the family. From any solution S for which B 
IS real and rational there branch two (in general) new 
families, whose periods near S are approximately 
integral multiples of the period of /S. A family for 
which B is real thus tlirows off branches at all its 
‘ rational ’ members. These families, when real, 
are susceptible of a geometrical representation xn 
which to each periodic solution corresponds a point, 
and to each family a line in 3 -chmensional space. 
Takmg the whole aggregate of such lines, they apx')ar- 
ently join uj) so as to form a system of closed meshes 
of complicated character, only partly elucidated. 

M. H. A Newman • A gauge - invariant tensor 
calculus A ‘ projective * diferential calculus is de¬ 
veloped, cajiable of dealing wuth tensors of various 
' weights,’ as well as tensors of various ranks. The 
equations preserve their form both under a change of 
co-ordinates and under a change of measiu’e-system. 
The theory is apjDlied to find a tensor and gauge-true 
form for the identities given by the variation of 
mtegrals. The general gauge-true ecxuatioiis resulting 
from the law 



are obtained. The part independent of the ‘ electrical’ 
vector ^ 3 ^ IS foimd to be 

a tensor winch has been considered by Dinsfceiii from 
time to time m connexion with the theory of gravi¬ 
tation. 

F. B. Pidduck : Adj'oint differential ecpations • JE. 
Bortolotti showed that adjoint differential equations 
have a certain analogy with sets of linear algetoaical 
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equations in whicli rows and columns are interchanged 
in the matrix of coefficients G. D. Biikhoff gave a 
rule for finding a set of adjoint bomidary conditions 
winch make the fundamental integral, or bilinear 
differential form, vanish when taken over the vhole 
range The present paper traces the apxiearance of 
the adjoint equation and boundary conditions when 
tlie nimiber of imkiiom.is m the linear equations tends 

to mfuiitj continued,) 

Mineralogical Society, Kov. 1 (Anniversary Meet¬ 
ing) —L. J Spencer: (1) Specific gravities of minerals: 
an index of some recent determinations. Specific 
gravity as determined by heavy liquids affords a 
convenient first-aid in the deteimiiiation of minerals. 
2277 determined values collected from the recent 
mineralogical literature aro arranged numerically, 
and an alphabetical index of mmeral names gives the 
nimimum and maxiimun values for each mineral. 
(2) South African occurrences of willemite Fluor¬ 
escence of willemite and some other zinc minerals m 
ultra-violet rays. Willemite is described from Broken 
Hili and two other localities in Northern Rhodesia 
where it appears to be of abmidant occurrence, and 
from Guchab in South-West Africa. Unlike the 
willemite of Franklm Furnace, New Jersey, some of 
these not do fluoresce m ultra-violet rays. Fluor¬ 
escence is not a constant and essential character of a 
mineral species, and it evidently depends on the 
presence of admixed impurities.—T. V. M Rao . A 
study of bauxite. Specimens of laterite from India, 
Gold Coast, and other countries were described. It 
was shown that laterite is a rock largely composed 
of the mineral bauxite, which has a definite com¬ 
position corresponding to the formula Al^Og, 2 H 2 O. 
Details of an experiment to trace the process of 
laterisation in Nature were also given —P. K. 
Ghosh : On the biotite-bearing greenstones and on a 
rityolitio piimiCG 111 the metamorphic aureole of the 
Falmouth granite. The biotito constituent, which 
has so far been ascribed to tlie metamorphic action 
of the Annoncan granite on the pre-existing green¬ 
stone, is proved to be the undigested and residual 
part of the slate fragments sloped by the "green¬ 
stone ’ magma at the tune of its intrusion. Rhyolitic 
pmniee is noted for the first time m this region and 
its mineralogical characters are described. 

Society of Public Analysts, Nov. 2.—Sir William 
Willcox : The biological tests for blood. An outline 
was given of the evolution of blood tests, from the 
days when the only differential method available was 
based on differences in the form and size of the blood 
corpuscles, down to the refined serum tests of the 
present tmie. Caution is necessary in using bought 
specific sera for these tests, since they were frequently 
mert.—G. Roche Lynch. The technique of the 
precipitin test and its forensic value. The various 
methods of preparing anti-sera, the extraction of blood 
stains, the filtration and sterilisation of the extract 
by means of special apparatus, the methods of 
determinmg the concentration of the extract, and the 
various ways in which the precipitm test can be 
applied were described.—F. C. Hartley • The use of the 
blood grouping reactions m forensic investigation. 
By means of the four blood groups into which the blood 
of different individuals can be classed, it is often 
possible to distingmsh between the blood of different 
persons. The method has applications in forensic 
work and in deterimning paternity. 

Pabis. 

Av^ademy of Sciences, Oct. 17.—^A Lacroix ; First 
obser\"ations on the mineralogical and chemical com- 
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position of the Mesozoic and Tertiary lavas of ©astoru 
China. The lithological types observed include 
rhyolites, dacitoides, andesites, basalts, and Inn- 
buigitos. All tb© rocks which are noi, basaltic ai© 
very poor in coloureii minoials and ihoy all contain 
free silica.—F E. Fournier Tlio horizontal resistanf'(^ 
of water to the translation of hulls. d’Arsonval. 
The heating of tissues by lngh-fre(|ueney currents. A 
description of experiments witli t he ‘ long chair,’ in 
which the patient and a metallic plate form the plates 
of a large condenser. The body of the patient was 
replaced by a bottle containing salt solutions of 
varying coiicenti ations, and the corresponding rises 
of temperature measured —Cii. Riquier : The numeri¬ 
cal resolutions of systems of integral algebraical 
equations with any number of unknowns.—P. 
Vincensini : Congruences with moan plane surface.— 
E. Lame * The jiartial differential ©((uations of the 
second order of the form s = p(cc, y, z, q) winch aro of 
the first class— 8 tofan Kempisty . Tho integral (A) 
of M, Denjoy.—Gooiges Alexits • The divergence of 
Fourier’s senes of continued functions.—N. Podtia- 
gume : Resgular increasing functions.—Antonio 

Cabreira : Algebraical schemes of tbo dates of the 
luiiar jihases and tho talilo of relative tides.—E. M. 
Antoniadi: Tho rotation of tho planet Mercury. Tho 
observations described confirm the discovery of 
Schiaparelli, that tho period of rotation of Mercury 
IS equal to its period of revolution —G. W. Ritchey : 
A type of fixed vertical photographic telescope, with 
coelostat, with interchangeable focal rai/ios.—Leon 
and Eugene Bloch : Spark spectra of higher order of 
sulphur and selenium. The sulphur (or solonium) 
was enclosed in an evacuated quartz tube, without 
electrodes, and excited by an oscillating disebargo in 
a solenoid wound round the tube. TTrblos of the lines 
measured are given —^W. Swietoslawski and Milo. A. 
Dorabialska. An adiabatic microcalonmoter for 
radiological researches The microcalorimotor 
described and illustrated has a thermal capacity so 
low as 0 08 calories Tho insinimcMit ba,s Ixmmi used 
to dcitormino tlio lu'af. evolved by 4 3 milligrams of 
radium, the rise of tianpi^raturo found Ixang 0 ’ 0808 
per hour. It has also been ]>ossi!)l(^ t*o mea»sure th(' 
heat given off by tbo a- and /:i-rays of oni^ nnllicunt^ of 
radon contained in a, (capillary tubi^ - Vasilesco 
Karpen: Batteries with niuiltorablo identical 

electrodes —Ron 6 Audubert. Tho valve effect jir'e- 
soated by a silicon anode and its mcebanism. A 
very efficient ro(*-titier is produced by a c(4l with a 
silicon anode, it is shown tliat the cfloct/S prodneed 
are eomiectod with an oxidation-reduction process.— 
Mile. 0. Chamie . The existence of groupings of atoms 
of radioactive elements in acid solutions and in 
surfaces activated by the emanation.—Jean Cournot 
and Jean Bary : The us© of electrolytic deposits of 
cadmium for the protection of metals and alloys 
against corrosion. Cadmium plating is superior to 
nickel plating in being non-porous and consoquontly 
shows high resisting power to corrosion. On thc^ 
other hand, the deposited cadmium is not so hard as 
nickel and soon loses its high polish Good results 
were obtained by cadmium and luckiJ togotbiu’. 
Ed. Chauvenet and E. Duchemin : The combinations 
of zirconium oxychloride with tho alkaline chloridcWf 
No thermal effect, and consequently no compound 
could be shown by mixing solutions of zirconium 
oxychloride (ZrOCl^) with lithium, sodium, or potassium 
chlorides On the other hand, definite compounds oi 
zireonimn oxychloride were proved with ammonium 
chloride, rubidium chloride, and ciBsmm chloride.*— 
G. Denig^s : Stable and imstable molybdenum blues. 
Analytical apifiications to the detection of phosidiorK* 
and arsenic 10 ns. Details of the prejiaration of a 
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reagent for tlie detection and estimation of minute 
traces of phosphates —^\iiiand Valeur and P. Gailliot . 
Study of the products of high boilmg-pomt contamed 
in oil of Cadet A new of arsenic compound has 
been isolated contauiing three atoms of arsenic ui the 
molecule ; these bodies are chemically very stable.— 
L. Joleaud . Contribution to the stiatigiaphical study 
of the Tertiary soils of the Caribbean regions ot South 
American Colombia —Leon Moret The extension of 
the phosphate deposits in the Haut-Atlas of Marrakech 
(Western Morocco) —Jacques de Lapparent * The 
occiiiTence of dolomitic walls in bauxite deposits — 
Gh. Jacob : The structure of the Turboii, Cotiella, and 
Castillo-Mayor m Haut-Aragon.—A Maige • Re¬ 
marks concernmg the greening of plant cells —Mile. 
Suzanne Ancel The action of time and intensity in 
the effect of irradiation by the X-rays on germmated 
seeds. Under the conditions of the experunents 
described, and for an ecj^ual dose of X-rays, the m- 
crease^ of time of irradiation with diminution of 
intensify shows a clear and constant dimmution of 
the effect of the rays —R Franquet • The formation 
of aerial tubercles of the Jerusalem artichoke without 
graftmg —L Mercier • The presence of Glirysojmjia 
alhtceps on the coast of Calvados.—A Policard . 
Studies m microdissection on the cartilage of gro^vth 
of bones.—^R Fosse and A Hieuile . A mercuric com¬ 
pound of allantoic acid permitting the identification 
of this ureide m the green legume of Phaseolus 
vulgaris. 
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Aeionautical Research Committee Repoits and Memoranda No 
lOSu (Ae 2b5) Wind Tunnel Tests with His^^h Tip Speed Airsciew.s The 
Characteiistics ot the Aerofoil Section R A F 31a at High Speeds. By 
Di G P Douglas and W G A Penmg (A 3 d Airsciews, 97.—T. 
2390 ) Pp^ 33-}-14 plates Is Gt? net No 109't (E 25) A Discussion 
of the Law of Vaiiation of Enirme Pov\er with Height. By H Glanert 
(B 4 Engines, 63—T 2437) Pp 7 U net (London* H M. 
Stationeiy Othce) 

University of Manchester Faculty of Technology Prospectus of 
University Courses m the Mumcipai Collage of Technology, Manchester, 
Session 1927-1928. Pp. 310 (Manchester.) 

The Manchester Municipal College of Technology Prospectus of 
Coiiises m Industrial Administration, Session 1927-28 Pp IS. (Man¬ 
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Proceedings of the Cambridge Philosophical Society. Vol 23, Part 
8, Octobf'r. PiJ. 845 lU04-f xi (Cambiidga At the Umveiaity Press ) 
7s, Gd net 

1^)1 fch East Coast Institution of Engineers and Shipbuilders Report 
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Transactions of the Hull Geological Society Edited by Thos 
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Malayan Forest Recoid's. No 4 Notes on Damar-Penak. By R. W 
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D(‘partnient of Agriculture, Ceylon. Bulletin No. SO Experiments m 
Cacao Fermentation. By T. H. Holland. Pp 21. (Peradeniya.) 40 
cents 
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anclArb-tD) Administration Report of the Director of Agneultuie for 
1926' Pp DG'H (Colombo * Government Record Office.) 1 45 rupees. 

London School of Hygiene and Tropical Medicine. Third Annual 
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Journal of the Chemical Society containing Papers communicated to 
the Society. October. Pp. \ii-f-iv-1-2389-2600 (London Gurney and 
Jackson.) 

Aeronautical Reseaich Committee Reports and Memoranda No 1061 
(Ae 2W). The Distnbution of Normal Pressures on a Prolate Spheroid. 
By Dr R Jones. (A 3 e. Airships-Expenments on Models, 83.—T. 2171.) 
Pp 87. 3s net. No. 1101 (Ae. 27*9) Ifull Scale Tests of a Bristol Fighter 
with Slot and Aileron Control operated by a Differential Link Mechanism. 
By H, M Garner. (A 2 b. Stability Full Scale Experiments, 53 ) Pp 
24-2 plates. 4/i net (London HM Stationery Office.) 

Scientific and Industrial Research Council of Alberta. Report No. IS 
The Pjtummoiis Sands of Alberta By K. A. Claik and S. M. Blair. 
Part n: Separation Pp v+36-}-3 jilates. (Edmonton, Alba : W. D. 
MacLean.) 

University College of Noith Wales Calendar for Session 1927-28. 
Pp 403. (Bangor) 

Aeronautics Technical Report of the Aeronautical Research Committee 
for the year 1925-26 (with Appendices) General Aerodvnamics (Aerofoils, 
Stability and Control, Peiformance), Airscrews, Engines, Materials, 
Strength of Structuies, Instruments. Pp vm-F 1023-f-382 plates. 
"London H.M. Stationery Oflice.) 35s. net. I 
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Iransactioii'i. of the Rojal Society of Edinburgh Vol 55, Part 2, No 
1'* Contiibiitionb to thr Studv ot the Old ll^d Sandstone Piuia of Scot¬ 
land VI, On Zn^RropliyUiim Tdyrttoutnnutn, Peuh, and some other 
Plaui'-pLemains from the Carmjllie Beds of the Louei Old Red Sandstone ; 
vi; On a Speoiim n of Pbeudaspoiaeliiiab Horn the Stiomness Beds. By 
Dr W H Lan^r Pp 443-455-f2 pLit^^s N od Vol 53, Pait 2, No 20. 
G^ologv of the OiitHr Hebrides Part iv South Hams By Dr T J. 
John ana R. M Craig. Pp 437-4SS-f5 plates 5^ OJ (Ednibiiighj: 
Robert Giant and Son, Lonaon Williams and Norgate, Ltd ) 
Dt-velopnienu Cumnussion. Seventeenth Report of the Developmejit 
Coiumissionei^ foi the Year enaed the 31st Maich l‘i27 Pp. 17s, 
(London. HM Stationery Office ) S'- net. 

Colony and Pxotectorate ot Kenya Foiest Department Annual 
Report foi the Yeai enaed gist December I‘J26 Pp 33. (Nairobi* 
GoV eminent Press.) 1 net 

Ceylon Administration Reports for 1926 Part 4 Education, Science 
and Art (I) Adnimistiation Report of the Goveinnient Marine 
Biologist for 1926 Ppj F21 (Colombo Government Record Office) 
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United States Department of Agriculture Department BulnRin No 
1490 Defects m Timoer caused oy Insects B 3 Tlioma*- E Sn>der. 
Pp 47 15 cents Department Circular 411 The Relation of Insects to 

Slash Disposal Pp 12 3 cents (Washington, DO Govminment 

Piiutmg Office ) 

Department of Commerce US Coast and Geodetic Survey Serial 
No 334 Fiist-Order Leveling in Orej;oii Bj Henrj G Avers (Special 
Publication No 122 ) Pp 78 -f 2 plates. (Washington, D.C , Govern¬ 
ment Printing Office ) 15 cents 

Technical Books of 1925 a Selection Pp 28 (Brooklyn, N Y Pratt 
Institute Free Library ) 

Bulletin of the American Museum of Natural Histor} 1 ul 54, Ai t_ 5 
Notes on Chinese Amphibians. By Karl Patterson Schmidt Pp *53- 
575-rplates 31-12 (New lork.) 

Department of Commerce Bureau of Standards Scientific Papers of 
the Bureau of Standards, No 560: Density and Electrical Properties 
of the System, Rubber-Sulphur Part 1 Density of Rubber-Sulphur 
Compounds, by A T. McPherson, Part 2 Electrical Properties of 
Rubber-Sulphur Compounds, bv H L Curtis, A T ilcPherson and 
A H Scott Pp 3S3-41S ((Vashington, D 0 . Government Printing 
Odice ) 15 cents « m i 

Journal of the Faculty of Science, Imperial Universitjq of Tok^o. 
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3 Stratigraphical Studies of the Kusulina Limestone of Akasaka, 
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3f-46 2 00 yen Vol “2, Part 4 Fossil Mollusca from Kaga, bj IMatajiro 

Yokojaina, Tertiary Fossils from Westciri Huen, by Matajiro Yokojama, 
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Merrill (No 2093 ) Pp 3 -f 2 plates Vol 72, Art 3 New Species of 
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Diary of Societies. 

FRIDAY, November IS 

Association of Econoaih. Biologisis (at Imperial College of Science) 
(Botaio Dex>aitnient), at 2 17 —Foot and Mouth Disease —F C Mmett 
History, Foot and Mouth Disease ni Farm Animals , Disinfection — 
Dr A^Arkwiight Bvpeumeiital Foot and Mouth Disease m Small 
Animals , General Characters of the Virus, Immunity —Dr S P 
Bedson Physical Properties of the Virus, Filtration, etc , Prophylactic 
Vaccines—ilrs. Y M. Burbuiy Surviial of the Virus Outside the 
Body—I A Galloway Demonstration of the Lesions of Foot and 
Mouth Disease in Guinea-Pigs 

SATURDAY, November 19, 

Britiste Mycological Society (at Unnersity College), at 11—S F 
Ashbj The Oospores of PInjfopMhna nv'otianu’, with Notes on the 
Taxonomy of P pfnasihui —B- F Barnes* On the Production of 
Variations m Eurotmm —S Garside . Method of Reproduction m 
Sip/iiUa tiibiilaiis — R M. Nattrass The Physalospora Disease of 
Basket Willow* —J Rainsbottom. Mycological Nomenclature 
Editorial Comments 

Institute op British Foondrymen (Lancashire Branch—Junior Section 
(in Manchester University), at 3 —Prof F O Thompson Addiess 

Royal Institution of Great Britain, at 3 — G. Holst, Samuel 
Wesley ami Robert Pearsall (I) 

Hull Association of Engineers (at Municipal Technical College, Hull) 
at 7 15 —Prof. G Stoney : Modem Piactice m Steam Turbines. 


MONDAY, November 21 

Institution op Mechanical Engineers (Graduates’ Section, London), 
at 6 30.—G K. Wood . The Locomotive Boiler m Service 
Institution of Electrical Engineers (Informal Meeting), at 7 — 

W Day and others Discussion on Automatic Telephony 
Institution op Electrical Engineers (Mersey and North Wales 
(Liverpool) Ceptre) (at Liverpool University), at 7 
Royal Institute of British Architects, at 8 —Sii Herbert Baker: 

The Government Offices of Pretoria and the New Delhi 
Royal Society op Arts, at 8 —Prof H C H. Carpenter * Alloy Steels, 
their Manufacture, Properties, and Uses (Cantor Lectures) (II ) 

Royal Geographical Society (at uEolian Hall), at 8 30 —Major' 
E E. Cheesman: The Blue Nile. 

Chemical Industry Club. 

TUESDAY, No\ ember 22. 

Royal Institution of Great Britain, at 5.16 —Sii William Bragg: A 
Year’s Woik m X-Ray-Grystal Analysis (I) 
iLLLMiNAriNG ENGINEERING SOCIETY (at E L.M A, Lighting Seivice 
Bureau, 17 Savoy Street, W C 2), at 7.—L Caster Report of Progress 
dunng the Vacation—Repoit of Committee on Progress m Electiie 
Lamps and Lighting Appliances — H Talbot Progress in Gas 
Lighting —At 8 13 —Exhibition of Recent Lighting Appliances. 

Royal Photographic Society op Great Britain (Colour Group), 
at 7 —F G Newmarch Some of my Experiences in Colour Woik 
Institution of Engineers and Shipbuilders in Scotland (at 39 
Elinbank Crescent, Glasgow), at 7 30.~C. H. Fans. The Uses of 
Nickel Deposits foi Enginepimg Purposes 
SoriKTY OF Glass Technology (at Congregational Schoolroom, Stour¬ 
bridge), at 7.30—Piof W. B S Turner: Modern Artistic Glass 
(Lecture). 

Institution OF Automobile Engineers (jointly wuth Institute of Trans¬ 
port) (at Institution of Electrical Biigmeeis), at 8.—Capt. C. H. 
Kiihne: Military Transport Vehicles: Recent Development and their 
Commercial Significance. 

Royal Anthropological Institute, at 8 30. — The Misses French. 
Where the Great Wall Ends. 

WEDNESDAY, November 23 

Institute of Fuel (Annual Meeting) (at Institution of Electrical 
Engineers), at 10 30 a m 

Faraday Society (at Chemical Society), at 2 30 —General Discussion 
on Cohesion and Related Problems —Intioductory Survey by Prof. 
C. H. Desch, and Papers by the followung*—N Iv Adam, H J. 
Gough, A. A. Griffith, Prof B. P Haigh, Sir W. B. Hardy, Prof. A. 
Jofie, Prof- J E. Lennard Jones, Prof M Polanyi, Prof. A W. Porter, 
P, I G. Rawlms, Prof G. Sachs, A M Taylor, Prof. G. I. Taylor. 
Society op Glass Technology (at Talbot Hotel, Stourbridge), at 2 30. 
—M H. Edwards: Fire Clays as applied to the Glass Industry — 
Prof, W. E S. Turner Glass Pot Manufacture in Great Bntam.— 
Mis G. a. Green (Edith M. Firth) and Prof W E. 8. Turner; The 
Homogeneity’of Glass Melted in Pots.—Dr. S. English, H. W. Howes, 
and Prot W. E. S Turner • The Effect of Iron Oxide on the Pioperties 
of Glass. 

Royal Institute of Public Health, at 4.—Dr. D. Fordyce: The 
Prevention of Heart Disease, 

Royal Society of Medicine (Comparative Medicine Section), at 5 — 
Dr B. Obermer . The Endocrinology of Tuberculosis. 

Royal Society of Medicine (Balneology Section), at 5 30 —Dr L, C E 
Calthrop * The Scientific Basis of the Practice of Medical Hydrology 
(Piesidentzai Address). 

Institution of Automobile Engineers (North of England Centre) (at 
Engineers’ Club, Manchester), at 7-—H. B Taylor * High-Speed Coni- 
pression-Ignition Engine Research. 

Institution of Automobile Engineers (at Institution of Mechanical 
Engineers), at 7 45 —H L. Horpung. The Trend of Design m Motor 
Trucks and Motor Coaches for Fleet Opeiation 
Royal Institute of British Architects, at 8.—M. S. Bnggs: The 
Architect (Lecture) 

Royal Society of Arts, at 8.—T. H. Barry: Malayan Vamish Resins. 
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Rox Aeronauth al SociEn* (Manchester Branch) (jointly with Man¬ 
chester Branch of Institution of Aeionautical Engineers) —li R 
Taylor The Design and Development of the Compiessioii-Igmiion 
Engine 

THURSDAY, NoVxWiber 24 

Insiitute or Full (Annual fleeting) (at Institution of Electrical Bn- 
gmeeis), at 10 30 a m. . w n 

Electrical AssociAnoN for W^jmen (at 166 Regent Stieet, w ), at 3 
The Value of a Refngeiator m Winter (Lectuie) 

Royal Institution of Great Britain, at 5 15 —Di R E. M. Wheeler 
London before the Norman Conquest (11 ) ^ i 

Royal Aeronautical Society, at 6 30 —Majoi C J Stewart: Modem 
Developments in Aircraft Instiuments ^ 

Chemical Society, at 8 —Prof W A Bone Gaseous Combustion at 
High Pressures (Lecture). 

Royal Society* of Medicine (Disease in Children, Therapeutics, and 
Urology Sections), at S 30—Special Discussion on The Tieaiment of 
Pyuria in Children , „ x. 

Medico-Legal Society (at 11 Cliandos Street, W), at 8 30 —Capt, 

N Parkes A Case of Pathological Diunkenness as a Defence of Insanity 
at a Murdei Trial , . x / x 

Society of Chemical Industry (Birmingliam and Midland Section) (au 
Chamber of Commerce Buildings, Birmingham)—A R Waines Notes 
on the Chemistry and Physics of Stone Decay 
Institution of the Rubber Industry’’ (Manchester Section) (at Assembly 
Rooms, Blackfnars House, Manchester)—Major A B. Shearer Aiti- 
fieial Silk and its Use m the Rubber Trade and Possible Lines of 
Development. 

FRIDAY, Noy EMBER 26. 

Physical Society (at Imperial College of Science), at 5 — A E, Ivnowler * 
The Electrical Resistance of Porous Matenals —K Kichlu * Regulari¬ 
ties in the Spectrum of Ionised Neon —Di E/erGiffiiths A Calori¬ 
meter for the Measurement of the Heat Developed by Fimt — 
Demonstration of Lantern Slides Connected with the Stor<age of Fiuit- 
Institution of Electrical Engineers (London Students’ Section), 
at 6 15 —G. H. Wilson Sources of Illumination 
Manchester Literary and Philosouhical SociEry (Chemical Section) 
(at Manchester), at 7. , i. ^ 

Institution of Engineering Inspection (at Royal Society of Arts), at 
7 30 —L Andrews Elutriation as an Aid to Biiaineering Inspection 
Junior Institution of Engineers, at 7 30 —L P Perkins ' A Talk about 
Pioneers m High Pressure Steam. _ _ „ 

Royal Society or Medicine (Epidemiology Section), at 8 —Dr B H R 
Haines : Immunity in the Making „ x. 

Diesel Engine Users’ Association (at Caxton Hall)— J B Huist 
Centrifugal Castings for Diesel Engines 
Oxford University Junior SciENTific Club — Di A J. Gaidner 
Lecture. 

SATURDAY, November 26 

Royal Institution of Great Britain, at 3.— G. Holst. Samuel Wesley 
and Bobeit Pearsall (II). 


PUBLIC LECTURES. 

SATURDAY, Noy ember 19. 

Horniman Museum (Fore.st Hill), at 3 SO —H. N. Milligan* Common 
Mistakes about Ei'clution. 

MONDAY, Noyemblr 21 

Goldsmiths’ Hall (Foster Lane, E C 2), at 4 —Veiy Rev. Dean Inge* 
Scientific Ethics (Norman Lockyer Lecture). 

University of Leeds, at 6 15 — Di R A. Fisher : Mathematics and 
Theories of Eiolution. 

King’s College, at 5 30 —Prof. Dons Lniiigston Mackiimon Thiough 
a Glass Darkly 

East Anglian Institute of Agriculture (Chelmsford), at 7 —Prof R. 
G Stapledon The Growung of Pedigree Strains of Grasses and Clovers 
for Seed 

TUESDAY, November 22 

Royal Society or Arts, at S 16 — Major H Baines The History of 
Housing: Housing 1SS7 to 1927 (Chadwick Lectuie) 

WEDNESDAY, November 23. 

King’s College, at 5 30.—E Salter Danes • Secondary Education 
Technical Institutes, Evening Schools, and Day Continuation Schools. 

Univer'-.ity College, at 6 30 —G O G. Dome: Tho Repoit of the De¬ 
partmental Committee on Libraries 

London School of Economics, at b—H Gohmmn . Office Macluneiy* 
The Numeialpha Filing System and the Roneodev Visible Index 
System. 

THURSDA r, November 24. 

Charing Cross Hospital, at 3.—Sir Aichibald Gariod Roeent Advances 
m Science in relation to Medicine and Surgery (Huxley Lextnre). 

FRIDAY, Noy'EMBER 26. 

King’s College at 5 30 —C. J Gadd The Beginnings of the City of Ur. 

SATURDAY, November 20 

Horniman Museum (Forest Hill), at 3 30.—J. E S. Dallas Naiuie in 
the Alp.s 

CONGRESS. 

December 15 to 24. 

JouRN^Es Mi^dicales D’EaYPTE (at Cairo). 
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The Influence of Science on Ethics.^ 

I N his Xorman Lockyei lecture, delivered on 
Xov 21 under the auspices of the British 
Science Guild. Dean Inge discussed the eflect which 
the advance of scientific knowledge has exercised 
upon our modern notions of morality and our 
ideals of practical conduct. It is difficult ui a 
discussion of this sort to separate religion from 
ethics, for in practice they are closeh’ mtertwiiied, 
and the influence of scientific conceptions has 
perhaps been greater upon religious thought than 
upon moral tendencies. Science reveals a w’orld 
incomparably vaster than was dreamed of in the 
days when the great rehgions were founrl^d it 
has relegated man and his works to a r*. ^ • 

obscure corner of the cosmos, ro' bnig i ik 
proud position which he arrogated to fiiii self i. t 
centre and crovui of creation. Scleue^^ A ♦ 

fore, profoundly modified rehgii ^ 

Has it had an equal effect iipoi mori 
seems to us that the effect has been 
acting through the changed conccqjtions . 
cosmos which science has imposed, ^tiid Deer ii*g 
remarks appear in general to support this vler . 

Dean Inge discusses first the probl/ui so cka;l> 
stated by Huxley in his famous Lec‘’ n? 

Huxley considered that the ethical proo. 
counter to the covsmical process, that the inuiai « 
life must be a constant fight agamst the lower 
instincts and desires which man has inherited from 
his animal ancestors. Law and morals he con¬ 
sidered to be necessary restraints upon the struggle 
for existence between men in society, and his final 
conclusion was that the cosmos works through 
the lower nature of man, not for righteousness, but 
agamst it.” Being a man of fine and strong 
character, and in many ways a typical Victorian, 
Huxley laid immense stress upon righteousness— 
upon honesty and courage m thought and action 
and the paramount claims of duty. He was over 
impressed by the Victorian conception of Xatiire 
as red in tooth and clawy of life as a bitter struggle 
in which the prizes go to the strong and ruthless 
The opposition which he set up between moral 
Victorian man in societies, and prodigal, careless, 
and cruel Nature, seems to us now too rigidly 
drawn. After all, man also, with all his finer 
desires and aptitudes, his creativeness in art and 
science and philosophy, is a part of Nature; and, 
on the other hand, some of the despised lower 
uistincts which he shares with the rest of thje^iimal 


1 Sciontifie Ethics By the Veiv Lev Dean Inge (British Science 
Guild, 0 John Street, Adeliihi, London, W 0,2 ) l6. 




758 


NATURE 


[■November 26 , IV®- 


world are the basis of courage and self-sacrifice m 
niaii liiniself as well as m the lower animals 
Protection of mate and oifsprnig and sacrifice of 
self on their behalf are developments of the funda¬ 
mental instinct of reproduction which is as powerful 
111 man as in the lower animals 

Bean Inge describes Huxley’s position as one of 
radical ])essimisni, and he is far from sharing it 
He does not think that we are forced to consider 
the universe as radically unfriendly The mam 
error of the Huxleyan view w^as that it considered 
the cosmic process apart from man To do this is 
to despnitnalise Nature 

'' The cosmic process,” says Dean Inge, is 
responsible for man as he is, with all his unselfish 
devotion to family, friends, and country, and all 
his pity and sympathy with the w^eak, ail his 
idealism and belief in the unseen, as well as for 
those brute-instincts, wHich Head thinks are too 
oft*en forgotten by moralists and reformers. We 
yt committed to anything so hopeless as a 
’‘'ygainst the cosmic process.” 

w the positive contributions w’hich the 
xitific spirit makes to ethics. Bean Inge finds 
nese mainly m the influence exerted by the in¬ 
creased clarity and honesty of thought which are 
the result of free and unbiassed inquiry into the 
nature of things. Thus lie thiiiks that W’e may 
expect to see a more exacting standard of accuracy 
in forming and expressing opinions Signs of this 
influence of the scientific spirit are already to he 
seen even in theological controversy, w'here in 
those churches which are affected by the scientific 
conscience, there is much less garbling of facts and 
vilification of ox^poiients than there used to be.” 
Science will help too in driving out superstition and 
( the baser forms of supernatiiralism. “■ Perhaps 
nothmg has corrupted the Christian religion so 
profoundly as the unethical magic w^hieh m many 
different forms has pervaded it: and it all rests 
on this assumption that there is a ' supernatural 
order/ w’hich from time to time ' suspends ’ the 
laws of Nature, breaking the natural sequence of 
cause and effect.” True religion, sound ethics, and 
the spirit of science can make common cause in 
resisting such beliefs. So, too, though science has 
nothing directly to do with theology, it may do 
good service by showing the inadequacy and 
poverty of the cruder conceptions of God which 
have done more harm to religion and ethics than 
the assaults of dogmatic atheism. 

,^An interesting question is raised by Bean Inge’s 
I clannifethat the proof of our blood-relationship with 
the other- animals supplied by the doctrine of 
evolution has led to a more humane treatment of 
No. 3030, VoL 120] 


animals In countries wHere the Church has firm!}' 
resisted the evolutionary doctrine, animals are : 
a rule cruelly treated. No doubt there is truth j 
this view, but it does not seem to us tlic* whole 
truth, for there have been in all jiaris of i/!io rvoiid 
lovers of animals and kindly masters h)iig befori^ 
evolution w^as dreamt of We hope, whh^ Dean 
Inge, that the influence of science, and certainly 
of scientifiG men, wall be exerted against the w^'antoii 
destruction of plant and animal life aud against the 
ugliness wiiich seems inseparable from a mechanical 
civilisation, but w^e feel that the driving force must 
come not so much from the spirit of mtollectiial 
inquiry as from sesthetic and moral feeling 

Bean Inge devoted an important part of his 
lecture to a consideration and advocacy of the 
eugenist position It is here that the direct in¬ 
fluence of scientific thought and of the results of 
scientific inquiry upon conduct and practice, and 
even upon political action, is most fully exerted. 
A very definite ethical problem is raised, which 
gives rise to much conflict of opmion Science has 
showm the importance of taking long view’-s, of 
providing for the future improvement of the race, 
and avoidmg racial deterioration. Instancing the 
action taken by America in drastically limiting the., 
immigration of inferior stocks, Dean Inge points 
out how” jirofoundly this scientific point of view is 
beginning to affect jiractical morality and the 
conduct of human life. We do not projiosc t 
enter into a discussion of the eugenist case, on whic‘ 
tliere is much to bo said both for and against, iui 
wc confess to some surprise in finding Dean Ing 
stoutly mamtaiiiing that the new eugenic morali 
is more Christian than the nioral traditions of tk 
pre-scieiitific age. This does not seem to us to ] 
fully reconcilable with his own remarks qu^ ^ 
above about man and the cosmic process, 

■pitj and sympathy for the weak are rightly rank 
among the higher instincts of man. 

Has the over elaborate civilisation which is ti 
product m the mam of the scientific age really k 
to an increase of happiness or enhanced the ciignil 
and value of the individual life ? This is f 
important question which is dealt with in 1 
concluding sections of the lecture. The mcchani 
tion of human life has proceeded apace. Civili 
tion—^the accumulation of experience and of took 
seems to have brought intrinsic evolution to an en( 
Men are becoming the slaves of machinery and 
slave is only half a man. Is there any cure fi 
this state of things, any means by which man migh 
recover his lost opportunities for a full and roundc 
existence ^ And can science help towards this endi 
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'' It seems to me/’ says Dean Inge, " that science 
■gilt to advocate a return to much simpler con¬ 
gous A happy and healthy couiitiy would be i 
DiVbited—much more sparsely than England is at ; 
’ I'eseiit—by a population mamly agricultural, vith 
small towns well supplied with schools, colleges, and 
laboratories. The passion for production at all 
costs would die a natural death, since the market for 
standardised products, now artificially stimulated 
by all the arts of scientific advertising, would be 
comparatively small. There would not be much | 
of mere drudgery, for we should still have our ' 
labour-savmg machmes ; but the arts and crafts 
would not be strangled and extermmated as they 
often are now The mstinct of acquisitiveness has 
become a positive disease ; it should be checked 
by the principle already enunciated, that no needs 
should be mdulged beyond their biological justifica¬ 
tion. No one should be condemned to the ceaseless 
repetition of one simple act as his life’s work , the 
'' human frame and nervous system are not adapted 
to such unreheved monotony. It is the dulhiess 
and irritation of mechanical labour that drive men 
ro alcohol, gambling, and Bolshevism.” 


I m Oceania are sufiermg, and his general conclusions 
regardmg the effects of European exploitation and 
later well-intentioned British admmistratioii, are 
much the same as those of other objective observers; 
yet he achieves such iioveitj^ of treatment that his 
book must be read 

There is a growmg tendency among humani¬ 
tarians m Europe and America to assume that 
' native problems,’ that is to say, native unrest 
and discontent, exist only m those territories where 
the native races are bemg dispossessed of their 
lands and exploited in the mterests of white 
plantation ovners and mining companies They 
would reject the idea as preposterous that such 
exploitation, however cruel, may be less disastrous 
in its effects upon native morale than an intention¬ 
ally benign admmistratioii or Christian missions. 
Such imphcit faith have they in the perfection * 
our civd and religious mstitutions, so co’ . . -u - 
are they of the uplifting’ mfluence v ' cp’j- 


A rational simplification, such as is here suggested, 
of the present absurdly comphcated and cumbrous 
organisation wEich we call civilisation is needed to 
give mankind scope to develop its powers—some 
portion as men of science and philosophers, others 
as craftsmen and artists, and others again as good 
pitizens and helpers of theii‘ fellow-men 

Sins of the Spirit 

Clash of Culture and the Contact of Races : an 
j Anthropological and Psychological Study of the 
Laws of Racial Adaptability, ivith special reference 
^ to the Depopulation of the Pacific and the Govern- 
^ went of Subject Races. By George Henry Lane- 
JJox Pitt-Rivers. Pp. xiv + 312. (Londov : 
'^^leorge Routledge and Sons, Ltd , 1927.) ISs h . 
OHORTLY after the War, Capt. Pitt-Rivers 
O took a course at Oxford in psychological and 
[q^nthropoiogical studies. Thus equipped, and un- 
’leterred by the fact that he would be re-traversing 
the field of research in wLich had laboured the 
late W. H. R Rivers, one of the most brilliant 
,'of twentieth-century psychologists and anthro- 
Ipologists, he embarked for the South Pacific 
slands to undertake a further inquiry mto the 
ffect of the impact of alien peoples upon the 
[indigenous tribes. The fruit of his researches is 
resented in this volume, which bears comparison 
lyith those of his famous predecessor for breadth 
‘ treatment of subject matter, and exceeds them 
i its clarity of expression and fearlessness of 
position. Capt. Pitt-Rivers’s diagnosis of the 
‘mplaint from wLich the primitive communities 


ventional codes of their own societv A.. 
duced among primitive peoples, H a?*' 

to ignore the possibihty that th* .xj of the natives 
which are bemg catastrophically destioyrrl !uay 
be mtrinsicaliy more valuable to did more coinifirn: 
with the natural devolopn tnt o! itatlvo 
It may shake their wcaptacency to ’ i ' 

“ nowhere in the Pac*iiic k tiie pliern ’ w ^ 

disappearance of the aborigiiial ir: \' -^ee- 

able than in tl w iskudH of i lie Th * A ' <peiago, 

where Eur* peaii qoBtrnl I. ' influence 

felt, in the-"e isbiidr^ *' ' echne, even 

dur‘ !g the Dst iver\ . is well known 

r 11 ' adiaiU c-1 ofiieial , «miot be attributed 

'• violence and ' , and civilised drink 

c.ud diu-eeses,” fc-> ^ < ' uses Lord Olivier alleges 

he decrease of u' population is due. These, 
iff course, aiv' -h • ^ which cannot be disregarded, 

'n t tjipr ‘ ' ^ doubt, avers Capt. Pitt-Rivers, 

th. ‘ upal cause in certain parts of the 

world ' destruction of the “ old-culture forms 
and eii ixonmental conditions in the endeavour 
to impose too dissimilar a culture upon a people 
specialised by a long process of adaptation to 
particular conditions.” 

If there is one quality wLieh differentiates the 
genume scientific worker from the rest of his 
fellows, it IS his humility of approach to the prob¬ 
lems which confront him When an anthropologisty 

for example, studies native problems, the existence 
of differences between tribes and the manifest 
differences between races do not lead him has ^py^ 
to assume that one particular cultur^'^for^ is 
superior to the rest and that it is in the best 
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mterestn of ail peoples that they siioulci conform 
to that one As Pitt-Rivers wsays, He studies 
native ciistoiiis to discover their importance in 
relation to the social organisation of the people, 
and thereby discover vhat is essential to that 
organisation and the communal life of the tribe or 
race : to study them beliefs and their niorahty 
sjnii pathetic ally in terms of their own thought, and 
without the desire to substitute for what is native 
something that is not native or adapted to native 
life ’’ 

There are certain aspects of the social life of 
most of the communities over which we exercise 
tutelage wiiich shock the average European 
Nakedness and pro - nuptial licence, polygyny, 
consaiigiiineoiis marriages, child-marriages, infanti¬ 
cide, are direct contradictions of our code of 
conventions Consequently, w hen confronted with 
racial degeneracy and depopulation, we attribute 
them to such ' evil ’ customs But, as Pitt-Rivers 
points out, these customs existed centuries before 
uhe advent of the Europeans, and apparently had 
no lethal effects. If the imposition of our con¬ 
ventions upon native communities, the mtroduction 
bf our legal system, disciplmary, sanitary, and 
clinical measures, and our form of religion, are to 
be regarded as beneficial, there should be an 
increase of nopulation. The hard fact is that in 
Oceania there is an obvious decrease. 

This decrease supplies the author with his 
thesis—the lethal effects of culture-clash—and 
leads him to subject the native customs to searchmg 
analyses, more particularly those customs wEich 
we deem to be shocking. He defends polygamy 
and consanguineous marriages and discounts the 
idea that child-marriages and infanticide are 
intrinsically bad or lethal in effect among the 
communities where they are practised. Inbreeding, 
as he says, and quotes Westermarck in substantia¬ 
tion, has from the earliest historical times been 
practised most among kingly and chiefly castes, 
with the aim of maintaining the purity of blood 
of the ruling castes. Provided there is some 
motive and ideal of selection in mating, inbreeding 
IS positively beneficial and not the reverse. Dealing 
with the effect of the Christian missionary, he says, 

His first efforts are directed tow^ards incuicatmg 
decency and modesty by creating a sense of shame. 
In other words, by inculcating flesh-consciousness 
and the virtue of concealment, the tw^o sign-posts 
of Christian culture ” 

The later chapters of the book embrace a good 
deal that is of more general interest than specific 
application to the Polynesians. Nevertheless, they 
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wall repay the most careful study ev(ui thou/ 
we may not be prepared to accept some of 
conclusions The author has brought to i lu^ sti 
of ' psychological factors ’ a iresh mnuh 
challenges the latest w^ork of Speanuau on '' H 
Abihties of Man ” wuth no little skill On ih(‘ 
subject of extrovert and introvert types h(‘ is 
most illummating But best of all is his sijoi’ii- 
ful denunciation of Puritan intolerance and its 
narrowdng and retarding effects on Eurojiean 
culture 

Capt Pitt-Rivers is least convincing wluui 
dealing with sex-ratio, wRero he argues from 
insufficient biological foundation. Some of the 
statistics he quotes upon which he builds lus 
theory are inadequate to the purpose. Occasionally 
also he makes sw’eeping generalisations which are 
not applicable to every primitive comnuinity.| 
With certain parts of West Africa in mind, where 
the tendency is for the peoples to live in enormous 
towns, we cannot agree that '' it is acknowledged 
that the tendency of native races of barbaric 
cultures is tow^ards decentralisation.” Again, some 
of us cannot share his views with regard to a 
“ White Australia.” The experiment in white 
colonisation in Queensland appears to have been 
most successful so far. 

The publication of this volume can do nothing »» 
but good It will shock the susceptibilities ot '' 
many Tliat is an advantage Anything wdiich j 
will arouse our colonial administrators from too , 
smug complacency, anything wiiich will pcirsuadc 
the Home authorities to select men for the Colonial 
service who have been trained to seek for knowledges, 
to regard the customs of the native peoples wiiosc ' 
interests they should serve as an integral part of 
their culture and one of the greatest factors in 
determining their will to live, should be heartily 
welcomed not only by anthropologists but also by^, 
all other scientific workers. 

If a'suggestion to the author may he made, it it 
that he should now carry out similar researches in 
Africa. They are badly needed. 

A (J. Church. 


Modern Acoustics. 

Sound: a Physical Text-Book By Dr. K C 
Richardson Pp. vii-t-286 (London. Edwnid 
Arnold and Co , 1927 ) 15^ net 

0 long as sound forms the most rapid m(\aHs of* 
communicating thought from one mmm 
human being to another, the subject of acvmslic' 
cannot fail to be important. Nevertheless, after iP 
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ime of the piibhcation of the classical treatises of 
,elmholtz and Rayleigh, it received little attention 
j^pitil in recent years war and broadcasting brought 
ihav problems and raised many difficulties in the 
practical application of the older knowledge. A 
dreary feature of the pre-War text-books on the 
subject was the neglect of researches carried out 
after about 1890. It is therefore a great pleasure 
to find that Dr, Richardson’s book is a well- 
balanced account of the present state of knowledge 
m experimental acoustics rather than stiii another 
of what may be called the Rayleigh-without-tears 
type of book. We must not complam that in this 
volume there is too little of Rayleigh, that is, too 
little mathematical treatment, for the sub-title is 

A Physical Text-Book.” The author claims that 
it covers all that a candidate for the pass and 
honours degree examinations of British and Ameri¬ 
can universities should need In actual practice the 
English degree student can omit the subject of 
acoustics, and even if the subject is not omitted 
altogether there is not time for a full treatment 
such as is here given. The student needs rather a 
short book dealing with a few of the main topics 
together with laboratory experiments and problems 
for solution. Neither of the two latter are given in 
this volume 

The book is more likely to be of service to the 
research student, the research worker, and the 
technician, as it is the only source of information in 
English of the results so far attained in any branch 
of the subject, together with copious references to 
the original papers. Since almost all the important 
work has been included, it is of interest to note the 
many problems which are still unsolved, due partly 
to the neglect of acoustics as a field of research. 
A fallacy exists in the minds of many physicists that 
in order to research successfully in this subject one 
must possess a ‘ musical ear.’ When we see how 
such a genius as Helmholtz was misled by trusting 
to his ears, we cannot but wish that much acoustical 
research would be done by deaf workers, who would 
be almost compelled to attempt only quantitative 
measurements. In truth, the ear is not a scientific 
instrument, although it is a wonderfully sensitive 
apparatus, the powers of which are well sum¬ 
marised in the chapter on subjective sound. Much 
remains to be elucidated in the subjects of speech 
and of hearing. 

Another big unsolved problem is that of sound 
recording. The ease with which one can set up a 
light membrane, and by coupling it with a suit- 
* able optical system, obtain pleasing curves upon 
. photographic films, has misled many workers into 
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thinkmg that the curves represent the impinging 
sound waves Dr. Richardson rightly concludes 
that the phonodeik is the most accurate sound 
recorder of the phonograph type, but even this 
wonderfully delicate mstriiment was calibrated by 
a set of organ-pipes, and it was recently stated that 
at the National Physical Laboratory the organ-pipe 
as a standard source of sound had to be abandoned. 
The author shows kindness m omittmg to mention 
one big memoir describing work in which gramo¬ 
phone records were used to study sound waves, and 
in which the method was fallaciously claimed to be 
good because by piaffing the record upon a gramo¬ 
phone and iistemng to it one could tell how nearly 
the indentations of the record represented the actual 
sounds originally recorded. It is safe to say that 
present we have neither a perfect recording . . 
ment nor a trustworthy standard source w^” - 4 u: 
to test our imperfect instruments. Such m i i 
are well described m the chapter , ■tiVJ’y.sh' 
sound in air. One should have a fallcT irei t- 
mentof the condenser micropjioue, tiding dit. 
of H. Riegger, which differ, c jndiPrt.ffiy croni 
Wente t 3 rpe mentioned An ^ d• p; -1 e ’‘TCutii k n t 
would have required? iocd deal of SL’'.ce, ‘ J 
subject is importar t _ i di> oitlonless am ■ 5 . ‘it a ^ * 

would have man; -■' bif* appijcaii n.- 

Electrical device?' gjnertd hav^ been 

of great servh e in acouv4iea! t j ^ The best 

attempts tiescrifIn the book v oiute energy 
me'':, 'srerneiits wtkh art* so v * j because of the 
Tj.b, absm-te vahis id V nergy of a sound 
V '' ‘if nor n a I intci: ity, a t ^ .epend upon electrical 
dev.* < . c-verv chapter occur references 

to the x^se of * ric< i mstruments such as the 
electro-magnet ami the valve for maintainmg the 
vibrations of i uning-forks, diaphragms, bars and 
strings, the oscillograph, the Emthoven string 
galvanometer, the stroboscope, the piezo-electric 
oscillator and instruments depending on the change 
in the electrical resistance of a heated wire over 
which sound waves pass. As in so many other 
branches of physics, photography also has given 
much help, particularly in the recordiug of vibration 
and in the instantaneous spark photography of 
density changes in vibrating gases. 

Special chapters are devoted to heat-mamtained 
sounds and to JBolian tones, the latter chapter wisely 
preceded by a discussion of vortex formation and 
Prandtl’s work on viscous fluids. This had not 
previously found its way into the text-books of 
physics, despite the test of twenty years’ succes^jll 
application in aeronautics 
Well-written sections dealing witEthe various 

•Yl 
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musical instruments are included. It might 
perhaps be better to omit such chapters from 
physical text-books, as their interest is more re¬ 
stricted than other branches of acoustics and their 
inclusion helps to spread the fallacy that acoustics 
is a subject for the musical physicist only. To 
such the meagre information available is merely a 
source of nritation. Because we have a good deal 
of knowledge of the motions of bowed and struck 
strings, we must not assume that we understand the 
acoustics of the violui or the pianoforte. A gut 
violm string radiates none of its energy to the air, 
and a steel piano string radiates but little. There 
are many complex changes between the string and 
the listener’s ear The problem of the special 
properties of a good Strad violin still defeats us. 

strings clearly do not hold the secret, for they 
are the same as are used upon aii}^ violin. Musical 
acoustics is intimate mixture of 

physics, “S’ ^ ...ology. 

The book « ..clable, is well produced, and 

can be heartity i -mended to ail interested m the 

sr '“‘^eot. Technica. -^aderiu nah little or no mathe- 
ma knowledge e no difficulty in 

foL„A . almost the 3 treatment. The 

hono s degree siu*'^'* ihshorn also the mathe- 
maoical treatments of Lamb or k . ndall Vibrat¬ 
ing Systems and Sound,192"^!, w^'s t the research 
worker will need also Auerbach'.' AL dms/’ 1907, 
and the eighth volume Akusi-ic.’/’ oi ’^-he Geiger 
and Seheele '' Handbuch der Physik ” 192.. 

W, H Geokge. 


A Canine Encyclopaedia. 

Dog^s : their History and Development. By Edward 
C. Ash. VoL 1. Pp xviii-t 384-t-108 plates. 
VoL 2. Pp. xvi + 385-778 + plates 109-160, 
(London : Ernest Benn, Ltd , 1927.) 105s. net; 
edition de luxe, 252s. net. 

N these two buUcy volumes, Mr, Ash has for 
the most part succeeded in tracing the his¬ 
tories of practically all the domesticated varieties 
of dogs which are known at the present day. In 
an opening chapter on the origin and evolution of 
dogs as a whole, in which he quotes many w^all- 
known authorities, he puts aside Mivart’s wolf- 
jackal ancestry theory in favour of a hypothesis 
that the ancestors of modern dogs probably existed 
in Eocene and Miocene times and were closely 
related to Cynodictus, Amphicyon, Simicyon, and 
■Cyiiodesinus- It would seem, however, that in 
viei^ of the rapidity with which change takes place 
in animals under domestication and artificial selec- 
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tion, there is no necessity to go back very fa ^7 
beyond historic times to find the ancestor of th" / 
modern dog, in all its variations, among the wnlves / 
and jackals, especially wiion one considers, as Mr. 
Ash points out later on in his second volume, that 
breeds so different as the Yorkshire, the Airedale, 
and bull terrier have all been ' made ’ during the 
past hundred years, and that the so-called Alsatian 
wnlf-hound, more properly known as the German 
sheepdog, has only been in existence a little more 
than a quarter of a century. 

Again, a comparison of some of the figures of 
typical dogs of a hundred years ago with those of 
their modern representatives shows that the type 
in many cases has changed to such a marked 
degree that the two might easily represent entirely 
different breeds. On the contrary, where the type 
became stabilised many years ago and artificial 
selection has been carefully earned on by man, as 
in the case of some of the members of the greyhound 
group, which are one of the oldest of ail breeds, 
there appears to have been very little change in 
general appearance between the dogs of to-day and 
those of 6000 years ago 

In view’' of the publicity wliich has been given to 
Alsatians in the daily press of late, it is interesting 
to note that Mr Ash says: There seems to me to 
bo little doubt that the Alsatian typo was obtained 
jQ£ developed at some distant time by wnlf and/or^ 
dingo crosses,” and goes on to quote that the great- 
grauddam of the famous Alsatian '' Hector Von 
Wohlen ” w^as the result of a cross hc^tweeii a dog- 
wmlf aJid an Alsatian bitch. 

The book is not written merely for the technician; 
it will have an appeal for all dog-lovers, for Mr. 
Ash’s researches have led him to study the dog 
from many aspects. There are chapters on dogs in 
relation to religion, medicine, law, and history in 
general, We learn that in Wales a certain cure 
for a cough is to put a hair of the patient’s head ^ 
between two slices of bread and give the sandwdeh , 
to a dog, and also that the hair of a dog w4ien 
burnt is a sure remedy when applied to a bite. 
The Chinese seem long ago to have come very near 
to Pasteur’s great discovery. “If a man was 
hurt by a mad dog, then the man goes mad, tlui ^ 
best cure was to use the brain from the same dog 
and put it on the wmund.” > 

As a work of reference the dog breeder will find ^ 
Mr Ash’s book invaluable, for in addition to the 1 
histories of all breeds, there are lengthy appendices 1 
in which show points, pedigrees of famous dogs. 
and championship winners are given. The book 
worthy of a bibliograjihy and it is to bo regre'" 
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at none is given, the only references being 
ottered notes in the test and rather inadequate 
xootnotes 

There are more than 150 excellent plates, m which 
are figured several hundred dogs, from those of 
ancient Assyria and Eg}q)t down to the living 
championship winners of to-day. These have been 
collected from many sources, and they alone testify 
to the care and perseverance which have gone to 
the building of what will doubtless be a classical 
work on dogs and one which should find its way to 
every good reference library, as well as to the 
shelves of every dog-lover who can afiord it. 


Local Floras. 

(1) The Flora of Buckinghamshire, with Biographical 
Notices of Those who ham contributed to its Botany 
during the Last Three Centuries, By Dr George 
Claridge Druce Pp. cxxvii-f-437.' (Arbroath: 
T. Buncle and Co., 1926.) n.p. 

(2) The Field-Club Flora of the Lothians, By the 
Botanical Committee of the Edinburgh hTatural 
History Society Edited by Isa H. Martin. 
Pp viu +142. (Edinburgh and London: William 
Blackwood and Sons, Ltd , 1927 ) 6s net. 

(1) fTlO be the author of three complete county 
J- floras is an achievement which we believe 
^4^ be unique in the annals of British botany, 
although C. C Babingtoii, in addition to-his-floras 


of Cambridgesliire and the Channel Islands, CQm*~4.fl ^ld b cj^nisro will welcome imu ad 


piled the catalogue known as the '' Flora Batho- 
niensis.” The present flora is the third from the 
pen of Dr. Druce, whose flora of Oxfordshire was 
pubhshed m 1886 and the flora of Berkshire in 
1897. A flora of Buckmghamshire is the m- 
welcome as no previous flora has ever been 
Aished of the county, though a catalogw 
^species without localities was issued by tL v 
^ Mr James Britten in 1867 under the title ^ 

^ ‘‘ Flora of Buckinghamshire.” The work before u 
contains records of about 930 species, exclusive of 
aliens and the microspecies of Rubus and Taraxa¬ 
cum, or slightly more than the number recorded 
by Pryor for the neighbouring county of Hertford. 

To the student of geographical distribution, the 
most interesting species of the area is Danaa 
cornubiense {Physosper^num aqmlegifohum), which 
is otherwise confined in Britam to Cornwall and 
Devon. The flourishing condition of this plant in 
its one station is, we may note, rendered significant 
' by the fact that several ' western ’ species occupy 
their eastern limit at Burnham Beeches also. This 
is shown by the occurrence there of the liverwort 
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Microlejeunea ulicina, or the very rare snail 
Vitrina major, in company with the north-western 
mollusc Acantkmula lamellata Of the extinct and 
dimmishing species, it is of interest to note that 
plants of wet habitats predominate, as was shown 
to obtain in the neighbouring county of Hertford. 
The introduction contains a brief account of the 
contributions to the botanical knowledge of the 
county, in which a short autobiography of Dr. 
Druce is of especial interest. 

This work emphasises once more the debt that 
British field botany owes to the pharmaceutical 
profession m general and to the author in particular. 

(2) The Field-Club Flora of the Lothians ” is a 
much smaller work, of a size convenient for the 
pocket, and embodies the records of the Edinburgh 
Natural History Society. Locahties are given, ahi^ 
a few ecological lists for some selected stations ere 
furnished. Some eight species are noted hi"^'diig 
recently become apparently extmet, v Idefc 

we may note especially Corallorrhi' * iurndLN 
naea borealis, Teesdalia nudie^^ s: ^ <r:mbe //a/” * 
tima, Genista pilosa, 
to be regretted th^^ 
this little book v 

necessary inclus’ j 1 a glo.'-.Ary am*' 
plates illustratn tin botanical tern 
bear no relak^' cf* the main text art* 1 * 
adequate to* cir a prehemion of o d;' 

Nevertheh^^, despite the iiimiuLhed - 
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,ppliances. By P, M. 
170. (London: Crosby 
^ i927.) 305. net. 

5’- u extremely varied, albeit highly 
, V. .. ^ . of vessel, interesting alike to the 

.. % the engineer, and the shipbuilder. 

' All the subject of dredger design is, 
far from voluminous and, indeed, is 
i,. vuble more for its paucity than for its fullness, 
Tt is abundant scope, then, for the volume by 
Mr. Dekker, and his description of a number of 
present-day dredging vessels and apphances forms 
a useful addition to the reference library of the 
practising engineer. It wull be felt, on perusal, that 
the book is, in fact, mainly descriptive, and that it 
concentrates largely on individual examples of 
dredger construction. This does not detract from 
the utility of the work as a practical directory to 
the subject, but it still leaves the field open for a 
dissertation on the principles underlying dredg^ 
design. Such a work would, perhaps, be^Le 
special provmce of the naval architect^,.----^^^ 

Mr. Dekker’s book is not d^xidedflnto chapters. 
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but is in two parts, wutb. numerous sub-sections. 
Commencing with a historical resume and account 
of early types, the modern bucket (Jredger is then 
subjected to anal}i3icai description, followed by 
similar treatment of the sand pump, the suction 
dredger, and the suction cutter dredger. There 
is no reference to the dipper dredger, the type 
so prominently m vogue in North America. No 
doubt this IS due to the author’s Dutch nationality 
and his intention, expressed m the preface, of giving 
solely an account of the development of dredging 
appliances in Holland. He pomts out that ‘‘ as 
regards the more recent development, England and 
Holland may safely claim to have made the greatest 
progress.” A number of interestmg photographs 
and line drawings enhance the attraction of the 
book. Bryssox CuNxmaHAM. 

The Father in Primitive Psychology. By Prof. B. 
Malinowski. (Psyche Miniatures, General Series, 
No 8.) Pp. 93. (London: KeganPaulandCo., 
Ltd., 1927.) 25. 6d. net. 

Savages, to use a popular term, are no more logical 
nd consist' t than civihsed peoples. This is a 
^ ioint which is often overlooked and has been use¬ 
fully emphasisec* by Prof. Malinowski on more than 
one occasion. Ever siiiceJU»»!tar^^ that 

some primitive people*^ norant orth,^art of 
the male in procreation, '"'obvious dimculties 
which it is thought shou*v* ^itably arise have 
caused some doubts as to the ipleteness of this 
alleged ignorance. In this boo^ Prof. Malinowski 
r\cf»rds the results of his hn^uiricK on the subject 
' the people of the Trobriaiic Islands, with 
^|\''‘cial reference to its bearing upon the position of 
w.i father as a purely sociologicai and not a bio¬ 
logical factor in the family group. The results are 
extremely intexmting, and if Prof. Ma]inowski has 
not been successful in disposing of all, ho has at any 
rate solved some of the more serious difficulties. 
The case of the unmarried mother is still a stumbling- 
block, and the author has to fall back upon the 
explanation that a birth is contrary to the custom of 
society, a force which, when everything is taken 
into account, does not seem quite adequate, strong 
as it undoubtedly is. Prof. Malinowski has some 
illuminating remarks to make on the relation of this 
lack of physiological knowledge to the attitude of 
the natives towards Christianity. 

Edativity: an Exposition without Mathematics, 
By Prof. J ames Eice. (Benn’s Sixpenny Library, 
No. 105.) Pp. 79. (London: Ernest Beim, 
Ltd., 1927.) 6d. 

Ik this paper-covered pamphlet of eighty pages, 
which is sold for sixpence, Prof. Eice sets forth the 
doctrine of relativity: and not only this, but also 
(as preliminaries to it) the principles of Newtonian 
physics, the history of optics in the nineteenth 
century, and the Maxwell-Lorentz theory of elec¬ 
tricity. It is a wonderful performance—^judicious, 
^^olarly, well written, and sparkling with apt 
and illustrations. A little master- 
pieceWPlIllglj^w. 

In the expecStttm^ it will be continually 
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reprmted, and translated into every language und^ 
the sun, w^e venture to point out one or two tbiu^.* 
which might be amended On page 13, aftei 
correctly describing FitzGerald as an Irish 
physicist,” the author refers to Larmor as ‘‘ an 
English mathematician at Cambridge ” Larmor 
IS, however, another Irishman. On pages 51-52 we 
are told that the mass of the electron has been 
proved by experiment to be wholly electromagnetic: 
we do not understand what Prof. Eice means by 
this : at any rate, the Kaufmann-Bueberer experi¬ 
ments on the mass of -particles merely show that 
their mass varies with velocity m the w^ay that any 
mass, whatever be its origin, must do according to 
the relativity theory. On page 73, latitude is 
obviously a slip for longitude. 

Elementary Practical Physical Chemistry. By Dr. 
James Frederick Spencer. (Bell’s Natural 
Science Series.) Pp. viii-F263. (London G. 
Bell and Sons, Ltd., 1927.) 55. 

Dr. J, E. Spencer has written a very attractive 
book of practical exercises in physical chemistry. 
It is an elementary book, describing experiments 
which can be performed by boys and girls in the 
upper forms of schools. For this reason, compli¬ 
cated apparatus and tedious experiments have been 
avoided, and in certam cases new types of simple 
apparatus have been designed and put on the 
market, to enable additional experiments to be 
made. Since the requirements and possibilities of 
an elementary course in physical chemistry have 
now been to a large extent standardised, the de¬ 
tailed setting out of the work is more important 
than its scope, and for this reason Dr. Spencer 
may be congratulated on the clearness of the 89 
diagrams which serve as illustrations to the 100 
experiments, for which detailed instructions ai’c 
given m the narrative of the text. The final test 
of such a book can only be applied under condi¬ 
tions of ‘ active service ’ in the laboratory, but 
from a preliminary inspection it appears likely that 
this test will be passed with credit, to the mutual 
advantage of all those who may be concerned in the 
enterprise. 

Tiber die Warme-Leitungsfahigkeit der Metalle. 
Arbeiten von G. Wiedemann und E. Eranz. 
Herausgegeben von Prof. Dr. Arthur Wehnelt. 
(Ostwald’s Klassiker der exakten Wisscnschaf ten, 
Nr. 222.) Pp. ih-i-39. (Leipzig: Akademisehe 
I Verlagsgesellschaft m.b.H., 1927) 2*80 gold 
1 marks. 

i The &st requirement of any theory of the con- 
I duction of heat and electricity in metals is that it 
shall satisfy the law discovered by Wiedemann 
I and Eranz in 1853, that metals have the same 
conductivity for heat and for electricity. Although 
I modern determinations have shown that 
j is approximate only, it is most appropriate that the 
: original paper should be republished and made 
widely available. The editor, Prof Wohnelt, has 
added a short life of Prof. Wiedemann and a 
few notes as to more recent work on the same 
subject. 
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Letters to the Editor. ' 

[The Editor does not hold hhnself responsible for 

' opinioyis expressed by Ms correspondents. Neither 
can he undertake to return, nor to correspond with 
the tenters of, rejected manuscripts tntended for this 
or any other part of Natxjbe. No notice is taken 
of anonymous cotmnunications.] 

\ Discovery of the Function of the Pycnia 
of the Rust Fungi, 

^ letter to Nature, published July 23, 1927, I 
on the basis of experimental evidence, that 
heliantM is heterothalhe. The results of 
a'ther experiments now enable me to state definitely 
lat F'uccmia gramims is also heterothalhe. Moreover, 
nee my first letter w^as written, pjroof has been ob- 
med that the pycnia (spermogonia) of the Rust 
gi are not, as many botamsts have supposed^ 
conceptacles producing non-functionaX^rmatia, 

“0 active organs having^..jftSfitmale function 
they carry out^ij^iigh the agency of files, 
coveryj^as.^^'de as follows, 

I had a large number of sunflower 
.ungs, upon the young foliage leaves of which 
there were many pustules of Pucctma hehantM. Each 
pustule had origmated from a single sporidium and 
had numerous pyema on its tipper surface, and every 
pyemum had excreted a drop of nectar containing 
pycnospores. Theoretically, as set forth in my former 
letter, it seemed reasonable to suppose that the 
mycelium, pyema, and pycnospores of some of the 
pustules were (-h) in sex, whereas the mycelium, 
pycnia, and pycnospores of other pustules were ( - ) 
in sex. 

On May 17, Prof. A. H. Reginald Buller, of the 
University of Manitoba, was in the gi’eenhouse of 
the Dominion Rust Research Laboratory mspecting 
the experiments in progress. A solitary fly, one of the 
first to appear after the winter season, had entered 
the greenhouse. Prof. Buller directed my attention 
to the fact that the fly was settling^ on the sunflower 
leaves, sipping nectar at the pycnia of one pustule 
and then fl>dng ofl to another leaf and sippmg the 
nectar of the pycnia of another pustule, and he at 
once said : The solution of the problem of the 

function of the pycnium is an entomological one. 
Copy the iu ti'iu Of ihr Att Take ( -f ) pycnospores to 
/ p\ c'lUiil { - "* ' ‘'v-so, 

may be I hat porvs < 

' Mid blitiff on ■fliD diploid {-'* ‘U-jO ct It'o iip e\ j* 

deuce of wiiicli 'dll be given by liio 'Onolopioen?' ^ 
and 0 eciospo^e^ on tht^ side of each | 

This siiF^Btion has been tested experi* j 
“ u '‘uiahv lit mug the pafit" 0 ijm 3 nder ahU’■ 
bM 0 oinply demonstrated. The ©xpVriments 
* ‘/ij doe function of the pycnia will now be set 

In two sets bl experiments with Pufcima 

on sunflower leaves, pustuies of monosporidial origin, 
each pustule having developed numerous pycnia but 
no £eeia, were treated as follows : in 184 pustules the 
pycnospore-containing nectar was mixed with the help 
of a scalpel, the nectar of any one pustule beuig 
mixed with nectar of several other pustules; while, 
as a control, in 174 pustules the nectar of each pustule 
was stirred up with a scalpel, but not mixed with any 
other nectai‘, the scalpel being carefuliy sterilised 
before each operation. 

Five days after the experiment had begun, the 
condition of the pustules was as follows: of the 184 
mixed pustules 176 had produced secia, 4 no aecia, 
and 4 had wilted and died through loaf-injury ; of 
the 174 xmmixed pustules only 20 had produced aecia, 
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while 154 were entirely free from secia. Under normal 
conditions \vhen the nectar is neither mixed nor 
stirred, a certam percentage of monosporidial pustules 
always produces ^cia, as already^ recorded m my 
first letter. The appearance of aecia in 20 of the 
unmixed pustules was therefore in agreement with 
expectation. 

From the experiments just recorded it is clear that 
mixing the pyenospore-containmg nectar leads with 
rapidity^ ancl considerable certainty to the develop¬ 
ment of 8scia. Mlnie the pycnospores are haploid, 
the a3Ciospores are diploid. We can therefore also 
say that mixmg the pycmal nectar causes each puatule 
of monosporidial origin to change from the hapUni 
to the diploid phase. 





been leade vrith Fmrinia yrammu on baxheriy leavel 
'Jl' one set of experimenta the pyeiual nectat of 

mbjosporiulwvtP^tllif mixed : while, as a 
trol, t& pyenial 

pustuies was stirred up separately bat not ' 

f bix da\ ^ ibe c v|..‘a 'icn b.id begun, the^ 
tion of the pusT:tik^:x. omm IIS mixacl 

pustules 102 had produced secia ana 14 xiu aicia ; 
whereas of the 85 immixed pustules only 17 had pro¬ 
duced secia, while 68 were free from secia. 

In the experiments with Pucemia grammis just 
described we again have clear evidence of the function 
of the pycnia; for, when the nectar is mixed, $ecia 
are rapidly formed in most of the pustules, whereas 
when the nectar is not mixed, most of the pustul^^ 
do not develop «cia. A certain percentage 
mixed pustules always produces secia, as in P'u^ 
heliantM. 

In Fig. 1 is shown the under side of a sun%^ 

The leaf was inoculated with sporidia ^ 
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helianthi on July 9. ^ Each pustule originated, from a 

single sporiclium and was therefore unisexual. On 
July 29 the pycnial nectar of the ten pustules on the 
right side of the leaf was well mixed , wiule, as a 
control, the pycnial nectar of each of the six pustules 
on the left side of the leaf was stirred separately but 
not mixed. On Aug. 3 the leaf had the appearance 
shown m Fig. 1, and on Aug. 4 the photograph was 
taken. This experiment again clearly demonstrates 
that the pycma are functional, m that their pycnospore- 
containing nectar, when transferred from on© pustule 
to another, brings on the diploid phase as shown by 
the appearance of secia within five days of the 
traix^fx'^ience. 

In Fig. 2 IS s\/iwn the under side of a barberry leaf. 
The leaf was mociUatodwith sporidia of Pticcmm 



iTia 2 —Under wde of a baiberry leaf, x 2. 

graminis on Aug. 2 . Each pustule originated from 
a single sporidium and was therefore unisexual. Up 
to Aug. 19 one pustule on the i*ight side of the leaf 
had produced £ecia. On that day, the pycnial nectar 
of all the pustules on the right side of tho leaf w^as 
well mixed ; wdiilo, as a control, the pycnial nectar 
of each of the eight pustules on the left side of the 
was stood separately but not 

the appearance 

.o«s to Ukj.cThe det ect of mixing the pycnial 
of Earljt: appeared on the right 

side of tid^hat such ^•nQi:™g had been effected, but 
not on theWrCT^Sr^^ mixing had been avoided. 

Proof that flies mix^e pycnial nectar of separate 
unisexual pustules and so cause the pustules to change 
from the haploid to the diploid phase, as shown by 
the appearance of secia, was obtained with Puccinia 
helmnthi as follows : 

Fifteen to twenty flies were enclosed in a large 
screen-wdre cage with about twelve pots of sunflower 
seedlings, on the foliage leaves of which there were 
"^’“X^onosporidial pustules bearing pycnia but no 

^"XAs a control, flies were kept out of another 
^I'oen-wire cage which contained fifteen pots of 
\ seedlings, on the foliage leaves of which 
\l59 similar pustules. 

' voL. 120] 


Eight days after the beginning of the experiment 
96 of the 98 pustules to which flies had had access had 
produced secia and only 2 pustules no 8 ocia, whereas 
only 5 of the 159 pustiiles to which flies had not had- 
access had produced secia. 

It was found that in Pucoinia hcUanthi, and also iii 
P. gramims, nectar ■which had been heated to 70° 0 . 
to kill the pycnospores is not effective m inducing tho 
production of secia w^heii mixed with tiie nectar of 
other pycnia on the living leaf. This indicates that 
it IS the pycnospores "uAich are the effective agentt- 
m inducing the formation of aecia, and not the necta 

In a series of experiments with Puccirua heliant 
and in another series with P. graimms, the pycn 
nectar of one monosporidial pustule "w^as removed m 
capillary tube and divided into several drops, and th( 
the drops were applied singly to the pycma of as mat 
pustules as there were drops. In response to t 
treatment some of the pustules produced ajoia' 
others did^not, thus indicating that the pycn os 
are of two "t) ^ full clei 

these experiments will ’u^^recorded elsewhere.; 

It appears that, under natu?BLcg udh ions, f 
three ways in which pustules of mon^Sjyilld' 
may change from the haploid to the diploid conui. 

( 1 ) by a ( + ) sporidium and a ( - ) sporidium settling or 
a leaf close together, so that they form pustules whicl 
coalesce in such a way that the (+ ) mycelium and 
the ( - ) mycelimn come into contact directly ; (2) by 
means of flies which carry (+ ) |)ycnospores from one 
isolated pustule to the ( - ) pycnia of another isolated 
pustule or, conversely, ( - ) pycnospores of one isolated 
pustule to the ( + ) pycnia of another isolated pustule : 
and (3) spontaneously. The cause of the spontaneous 
change of a certain number of the pustules of Puccinia 
helianthi and of Puccinia gramims from the haploid 
to tlie diploid condition is at present \mknown, but 
the phenomenon finds its parallel among the Hymeno- 
myeotes in Coprinus radians investigated by Van- 
dendries and m <7. Eosirwpianus investigated by D. E. 
Newton. 

Tho pycma attract flies and reward thoin for their 
visits 111 very much tho same way as do flovvei's or th(^ 
Stinkhoni Fungus. They occur chii^fly on iip|)or 
side of the leavOvS, whore they are readily aixjossibJe 
to insects ; they are usually yellow or red in (colour, 
by which means—and perhaps also by the rofraid/ion 
and reflection of light in the drops of nectar—tli(\y are 
mado conspicuous ; in somo species, ejj. Puccinia 
suavcolms, and possibly in many, they ai, 

attractive odour , while, finally, the; imctar contaim 
sugar, and on this account ‘'"'^pod by flics witl 
avjtliiy. j‘ 

It has long been remarkca__^in those rust fungi 

-^cifl;The*p are tho first sporo- 

produemg organs to appear. Since they play such 

an important part in changing tho haplophasc into 
tho diplophaso and in inducing tho formation of iBoia, 
their appearance on the mycelinna before tho aicia 
can now be readily understood. Pycnia iirocodc^ iccia, 
because by pycnial action aocia at© formed. 

The crossing of two physiological forma of Puccinia 
graminis, etc,, might be effected in tho following 
relatively simple manner : obtain monosporidial pus¬ 
tules of both strains and then mix the pycnial nectar 
of a ( + ) pustule of ono strain with the noctar of a ( - ) 
pustule of the other strain, or, conversely, mix tho 
nectar of a (^ ) pustule of one strain with tho noctar 
of a ( 4 -) pustule of the other strain. 

In my previous letter to Natuee I stated that, in 
Puccima hdianthi, the asclosporos which liad appoa,rod 
in at least some of the mcia of ])usta 1 (w of mono- 
sporidial origin are iimnuoloato. Further cyif)logk;al 
experience has convmhed,,^^^ that thc^ appariaife 
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umnueleate condition of these seciospores was due to 
an artefact. The young eeciospores near the spore-bed 
of every secium of monospondiai origin that I have 
investigated more recently have all proved to be 
binucleate. 

In conclusion, I desire to thank Prof, Buller for 
assistmg me with valuable suggestions and helpful 
criticism. 

J. H. Cbaigie. 

The Dominion Bust Besearch Laboratory, 
Winnipeg, Oct. 13. 


The Cellulose Space Lattice of Plant Fibres. 

Two different types of X-raj^ diffraction patterns 
and their interpretations, made from cellulose fibres, 
have appeared m the liteiature ; one associated with 
a ‘ point diagram,’ presented by B, O. Herzog,^ the 
other, with a ‘ line diffractiori pattern,’ 
writer.^ 

Although the two methods^ used were slightly 
different, both depend^'^^^ reflection of mono¬ 
chromatic the uniformly spaced planes 

of fibres, and should therefore be capable 

j.Hsten'aentical interpretation. The data in general are 
in fair agreement, except in two or tliree examples 
where the differences caimot be accounted for by 
experimental errors It is the purpose of this com- 
mimication to direct attention to this lack of agree¬ 
ment, and to point out its effect upon the lattice 
structure proposed by Herzog. 

In the Journal of Physical Chemistry, April 1926, 
pp. 455-467, Herzog discusses a lattice for cellulose 
whi^ih he considers a revision of his earher work. In 
the data for this revised lattice there appears a senes 
of interference points which are associated with planes 
parallel to the c axis of the elementary cell; that is, 
planes parallel to the long axis of the fibres. In that 
senes particular attention is directed to points A 3 and 
A 4 . The data given below were taken from his 
Table I., and from them the mterplanar spacings d 
were computed by means of the Bragg formula : 
nk = 2d sin B, 

where B is the glancing angle, and X = 1 54 A. the 
Ka wave-length for copper, smce the radiation used 
was from a copper target. 

Point. Sin 9 d 

A, 0-17909 4-30 A. 

Ai 0 1981 3 89 

In the other type of diffraction pattern, as pubhshed 
m the Journal of General Physiology, Xov. 1925, pp. 
221-233, and May 1926, pp. 677-695, I found no line 
corresponding to the 4-30 mterplanar value for plenes 
which were parallel to the long axis of the fibres. In 
making these patterns the X-ray beam was passed 
through a filter to ensure a monochromatic beam of 
Ktt wave-lengths only. Wlien, however, diffraction 
patterns were made later with the unfiltered radiation, 
a line which corresponded to the 4 30 value always 
appeared prominently. Since this mterference maxi¬ 
mum failed to appear when Ka wave-lengths only 
were used, and on the other hand always appeared 
clearly when the beam was a composite of all of its 
wave-lengths, it was suspected immediately that a 
single set of planes with strong reflecting powers had 
produced two mterference lines, one from the Ka, 
the other from the Kjg w^ave-lengths. 


1 Herzog, B, 0„ “ Nature of tlie Structure of Cellulose aud its 
Significance m Chemical Transformations,” Jour, Fhys Ckem , 30 - 4 , 
455-467; April 1926 

® Snonsler, 0 L.Molecular Structure of Plant Fibres determined 
by X-ray,” Jour Gen, Physiol , 9-2, 211-233 ; 1925 : 11-5, 677-695 , 
1926. 


Calculation shows that the point Ag might have 
been produced by the K^ wave-lengths from the very 
strong 3*89 planes, 


Point. 

Sm^. 

Ka 

A==l 54 A. 

a=139 A. 


0 17909 

4*30 

3*89 

A 4 

0 1981 

3*89 



and smce no Ime was foimd corresponding to the A 3 
po int when the K^ wave-lengths were Altered out of 
the beam, one must conclude that Herzog failed to 
reeogmse the K^s origin of the A 3 point and gave it 
the 4 30 value as though 
it were of Ka origin That 
value, therefore, should 
be discarded from th«^ 
data. 

Atten+imn was directed 
CO a similar use of-a K^s 
interference point 
(Xathbe, iiug. 15, 1925, 
p 243) in the original 
data of Herzog and Janeke 
which was pubhshed m 
Zeitsch. fur Physih, 3-3, 

196- 198, 1920, and in 
which mcidentally this 
4 30 value does not ap¬ 
pear. That value appar¬ 
ently had been discarded at 
that time as of Ks origm. 

XVhen, however, one attempts to discard the 4*30 
value now, a new nnportance is found placed upon it. 
The dimensions for the axes of the revised elementary 
.cell as proposed by Herzog are given as a th ic = 
8 60 :7*78: 10 * 22 . This elementary cell may ®be 
represented by Fig. 1 , where 



FIG. 1 . 


OA = a = 8*60 = 2x4*30 
OB = 5 = 7*78 = 2x 3 89. 


The two planes passmg through Q and A respect¬ 
ively and parallel to the plane OBC are considered 
as being separated by the 4 30 distances, OQ and QA. 
Likewise OB and BB are the 3*89 distances. That the 
a axis is directly associated with the 4*30 value and 
the 6 axis with the 3*89 value is definitely fixed by 
the mdices ( 200 ) and ( 020 ) respectively, given in Ins 
Table H. 

It seems, then, that the values used for the a axis 
and the 6 axis of the elementary cell proposed were 
both produced by the same set of plaAes, and when 
the 4*30 value is discarded, as it seems evident that 
it must be, the axial dimensions proposed by Herzog 
lose their significance, and therefore a number of 
conclusions must be discarded. (1) That four 
anhydx'c g. se imits are contained m the elementary 
cell is now of ^ withj^ ’ _ '' 2 ) The 

assumptions that certain, ^teTfe]mm r*r-e 

produced by imjaurities ir ne fi/^ -re aio 

two types of carbohydrates eiV cellulose 

of the fibre, are now also ^ *cxiout adequate basis. 

(3) The correspondence between the 4*30 value and 
a certain mterference maximum obtained from mer¬ 
cerised cellulose likewise now has no significance. 
These conclusions at least must be discarded if the 
only basis for them hes m the elementary cell as 
suggested by Herzog. A lattice based upon the ‘ line 
diffraction patterns ’ seems to be m better agreement 
with the properties of the fibres, both physical and^ 
chemical. This structure is discussed m deta^^^ 
Sponsler and Dore in ‘'Colloid Symposium/*'^ 
graph 4 , pp. 174-202, 1926, and in th^ 
mentioned above. O. L. 

Dniversity of California at Los Angeles 


Xo. 3030, VoL. 120] 
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The Lower FalseolitMc Implements of Sligo. 

When we published in Natuhe an account of 
the discovery of Lower Palieohthie Implements in 
Ireland, we expected that the announcement would 
give rise to a certain amount of disturbance among 
the more old-fashioned arehseologists of that country, 
but we did not contemplate, or believe it possible, 
tha,t this announcement would result in the appear¬ 
ance (Natuee, ISTov. 5, pp. 652-3) of such a series of 
statements as that to which Prof. Macahster and his 
associates have been so miwise as ‘ to append their 
signatures. Incredible as it may appear, it is never- 
th^e»^'' 1 fact, as is clear from the particulars published 
111 JSTatitbe 5 )^ that these investigators have not 

even correctly located sjte at Rosses Point, Sligo, 
where the collapsed rock shelter-vjOL-vists, the details of 
which, as given in JSTatube (Aug. 20), axcrv^-Qreserved 
in excellent photographic and other recordsT’VT xIx'oqH 
are to be made public shortly in the memoir to be 
published by us, but have mistaken the promontory 
of The Rosses for Rosses Pomt, which constitutes 
the northern projection of the former. Prof. Mac¬ 
ahster and his associates clearly indicate in their note 
in Natube that they visited this spot unknowingly, 
and thus failed to observe the collapsed rock shelter— 
or the Raised Beach of powdered shells. In view of 
this faulty observation it is not sm^prising to jSnd that 
these investigators state that “ there is no Raised 
Beach ... in the district.” This claim, however, is m 
direct opposition to the opinion expressed in the 
Geological Survey Memoir, “ The Comities of Sligo 
and Leitrim,” p. 27. 

Prof. Macahster and his associates are clearly, there¬ 
fore, engaged m the abortive task of attempting to 
criticise a site which has not been dealt with by 
us, "When they wore confronted with the fact of 
the discovery of palaeolithic implements m {a) a 
rock-shelter, and (h) Boulder Clay in Sligo, the only 
course they could take in order to support the 
ancient order of arcliiBology was quite obvious. 
All they imagined must be done was to deny 
that_ the rock-shelter is ancient, and that the 
specimens found in it, and in the Boulder Clay, are 
humanly Haked. It is true that these are matters 
open to discussion, but we have confidence that 
competent archasologists, not misciontifically deter¬ 
mined to deny the presence of paheolithic imple¬ 
ments in Ireland, will give little heed to the 
arguments and assertions of Prof. Macahster and his 
associates. In fact, all those with the reqmsite 
knowledge enabling them to give a judgment of value 
upon the matter have, without one exception, at 
once accepted the Sligo specimens as of human 
origin. 

As an example of the confusion of thought of our 
opponents, it may be pointed out that m neither of 
our we refer to the Mousterian 

cultin; Paleolithic age. Yet we are 

informed _ i relegation is untenable. Wo 
fail, also, to appreciar > the relevance, or importance, 
of the statement that Mousterian artefacts arc not as 
.a rule of impressive size. Do our critics wish to 
suggest that this prevents the Sligo specimens from 
being regarded as of this age, ancl further, do they 
claim that the examples of very large implements 
from High Lodge, Suffolk, and other places, including 
Le Moustier itself, are also barred from a Mousterian 
status ? As for the assertion that the change of colour' 
^i j^ nced on the surfaces of stones by weathering is 
be described as ‘ patination,’ this is a dogmatic 
^^s^usupported, as are most of the statements 
in the note under discussion, by any 
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It IS not for us to explain why I'lio iiaheolithic [H'lipli' 
of Shgo choso to liako hruesloiu^ into iinpk'inoni-s, or 
to give reasons why the olforts of Prof. Maicalisf'or 
and his associates failed to prodiuM’i a eoiidioida! 
fracture in this matei’ial. Bul» ila' romains fhat 
the ancient people did bof-h t/luvse tiungs, not- once 
but many times, as may bti seen by an oxatnuiaf ion 
of the material collected in i^ligo, ajid oxhibit^Mi at I he- 
rooms of the Society of Anfcitpiaries of Ijoudon unfil 

Dec. 6. . . 1 j * 1 

We, of course, regret that our critics ta.uod i-o find 
any artefacts when visiting the Sligo coast, bid- ibis 
IS possible of explanation on two grounds : either 
that the previous searching was so thorough as i-o 
leave nothing to be found, or—as is more ]a‘obahle 
because Prof. Macahster and his associates did not 
know what to look for ancl preserve. ^ It is^ not- 
necessary for any demonstration to bo given of t-he 
manner in which the Sligo spocinions wore flaked, as 
a stAxifiy of these by anyone familiar with the flaking 
of stone wnr <;how clearly, and beyond any quc^st-ion, 
that the method m Natube (Sopt. 24) was 

indeed earned out m ancieuo^ +imes. Further, it is 
to be doubted—even if such a dehiu^.. :tralion wert^ 
given—^whether Prof. Macahster and bis an.^ ‘^'caates 
would understand it. They are evidently iinfatmluu^. 
with the Mousterian technique by moans of whic'h 
Levallois fiake-implements were detached irom pi'cv 
pared cores. The Shgo method—with two minor 
differences—^is absolutely true to typo, yet our (!nti(‘s 
describe it as ‘ complex.’ This it may appear t-o 
them, but it is otherwise with archieologists wlio have 
made a study of these matters.^ 

Prof. Macahster and his associates, with a thorough¬ 
going disregard of ordinary scientific procotluro wbi<4i 
would have necessitated an examination of tlie HUgo 
specimens before passing judgment upon tlunu, 
nevertheless do not shrink from inferring, in ^ fhe^ 
columns of Natube, that they are of natural origin. 
On the other hancl, their supporter, Mr. Warnag^ 
regards the same specimens, with the c^xcuqitiou of 
those found m Boulder Clay at Ballyc.onnch, a-s madci 
by man This, to say the 'east, is unfortauud-c', 
especially in view of the inherently had eaio which 
our critics have to defend. Lastly, wo may chrexd/ 
attention to Mr. Warren’s statement that., apropos 
of the Shgo material, there is “ no passable reHemblanc‘(^ 
in any one of these flakings to any form of prehistoric*, 
imiDlement, either palaeolithic or neoiitiiic.” This 
strange claim is indeed a classic example of Mio t.ruth 
of the saying that given sufhexont rox^e, certain 
are bound to hang themselves Anyone ini.oi'cvst/CM 
in this matter who has visited the exhibition of th 
Sligo specimens at Burlington Houses will, we have 
no doubt, agree with us that Mr. Warrem, togofho 
with Prof. Macahster and his assoclai.os, have sus¬ 
pended themselves m a very tiiorough and Fal-al , 
manner. * J, Reid Mont. 

One House, Ipswich, 

Nov. 8. J. L\ T. BuitcuimCu 


Manoilow’s Blood-test for Sex. 

In Natiibe of Nov. 5, Mr. Perkins makes a valuable} 
contribution to the study of chemical mamfostatious 
associated with sex, but he gives an oirouoous im¬ 
pression of Dr. Manoilow’s work on sox-identiliea- 
tion by blood-tests in two respects. (As I am in 
possession of a recent review of iliis work by 
Manoilow biraself, which it is hoped to publish soml, 
I am able to correct these wrong uuprcvssions.) lu 
the hnst xdaco, the workers mcHiiioued by Bcu'kius 
are mostly disciples, who have} merely either ajiplicMl 
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Manoilow’s technique to some additional organ¬ 
isms, or have attempted to reduce the complicated 
reaction evolved by Manoilow to a simpler one. In 
the second place, Manoilow worked for some years 
on the serum of “ cows and oxen, horses, cooks 
and hens,” as well as man, before he published 
{Wratcliehnala Gazeta {Medical Journal), 15, 21-22 ; 
1923) the earlier accoimts of his work on the identifica¬ 
tion of sex in man and other animals by a biological 
reaction of the blood. 

In discussing the results of applying his test, 
Manoilow shows that although in some categories of 
individuals—as those furnishing samples of blood 
from venereal clmics—^he was able to determme sex 
accurately in 100 pei cent, of cases, m others the per¬ 
centage of accurate determinations was less than 100, 
but in the latter instances the degree of aecuraej’’ is 
high, and mostly significant. It is clear, therefore, 
that Manoilow has discovered a series of phenomena 
of fundamental importance in the study of sex, 
whether his test be infallible or not. The word 
^liscovery is used advisedly, because the problem 
attacked deliberately, "^^ether this reaction be 
found-^ve:d,ually to define particular sex-attributes 
or sex-products, or only a particular metabolic con¬ 
dition qlosely associated with sex, we are indebted to 
Manoilow for opening up this avenue of research, the 
vista of which beckons with the promise of great results 
in the future. 

Now the reaction as evolved by Manoilow is not only 
delicate, as Perkins points out, but also intricate, and 
it is doubtful whether any worker would attain to 
the oijiginal researcher’s standard of success in its use, 
without both meticulous attention to the detail of the 
test, and considerable experience in applying it. It 
is the object of the aocomit mentioned above to present 
to English workers full details of the test. 

At about the time Manoilow succeeded with his 
test for sex, it was suggested mdependently in Natiire 
"VoL 111, p. 879; 1923) that a chemical test for sex 
1 * ight be found to be possible in invertebrates, because 
of the common occurrence of a difference in colour of 
the pigments in the gonad of males and females of the 
same species. Thus the underlying idea of this sug- 
- gestion was not that a universal test might be found 
for sex, but rather that specific chemical tests might 
be devised for differentiating sex in given species. 
It would seem that the basis of this latter idea might 
be usefully incorporated in the evolution of the 
Manoilow and similar tests. It is possible that a 
slight variation m the technique of the reaction in 
each species might give constant differential results 
correlated with the two pure positive sex-conditions, 
for the primary object of the test is the infaUible de- 
, termination of pure males and pure females. 

J. H. Okton. 

Marine Biological Laboratory, 

Plymouth. 


Parental Care in the Gichlid Fishes of the 
Victoria Nyanza. 

According!- to various natives from different places 
on the shore of the Victoria Nyanza, many of the lake 
fishes (all except the silurids, according to one fisher¬ 
man) carry their fry m there mouths. One variation 
of rho story makes the eggs pass internally from the 
ovary to the pharynx : in another the eggs or fry 
are gathered up from the nest in case of danger. 

The account was received with almost the same 
caution accorded to the story of the monstrous 
serpent of the lake, but it has been fo'-md to apply 
;o several cichlids. 

No. 3030, VoL. 120] 


Eggs have been found in the mouths of Haplo- 
chromts macrodon (at Elisumu from a small native 
papyrus seme on Aug. 17) and H, nuhilus (at Biikoba 
from a cast-net on Sept. 7). Newly hatched young 
were found m the mouth of one specimen of H* 
nuhilus taken in a east-net at Bukoba on Sept. 6. 
Two specimens each with young advanced beyond 
the stage of complete absorption of the yolk-sac were 
taken in the same manner on Sept, 6 and 7. One 
Tilapia variabihs taken from a large native papyrus 
seme at the mouth of the Klibos River near Ehsumu 
on Aug. 14 had young in its mouth with the yolk-sac 
almost completely absorbed. Advanced young were 
taken from H, crassilahris at Eusumu on Aug. 17. 

One haul with a seme on Rusmga Island at the 
mouth of the Kavu’oiido Gulf on Sept. 1 yielded 
19 cichlids. Seven of these had eggs or young in 
their mouths. These were placed in an aquarium, 
and mcluded various stages from eggs which hatched 
withm an hour to young m which the yolk-sac was 
completely absorbed. The seven fish were: one 
Macropleurodus hicolor, five Haplochromis nuhilus, and 
one H. ishmaeli. 

On Aug. 24 one H, ishmaeli was kept ahve of two 
taken with yomig in the mouth. This fish and its 
fry were placed m an aquarium, and towards evening 
it was observed that the fry h^ gathered up into a 
fairly dense shoal near the parent’s mouth and their 
apparent number had decreased. Parent and fry 
died shortly afterwards. 

In all cases the parent concerned was the female. 

The Tilapia parent and young were kept m a vessel 
for one week. Although the fish was not supplied 
with food, the young were not eaten, which is not m 
keeping with a theory that the fish taken with small 
fish m the mouth were caught m the act of eating 
them. 

In several cases the mouth of the mother was 
packed quite full of eggs or young, so that the soft 
part of the lower jaw was noticeably distended. 

The nomenclature used herein is after Tate Regan 
(Proc. Zoo. Soc., 1922). Michael Graham. 

Fishmg Survey of Lake Victoria, 

Kisumu, Kenya Colony, 

Sept. 16. 


Application of the Interference Method to the De¬ 
termination of the Surface Area of Metallic 
Nickel Films. 

With the quantitative establisliment of the 
interference theory of the production of colours on 
metallic copper {Proc. Eoy. Soc., A, voL 116, p. 670; 
1927) and its application to the study of the smtering 
of reduced copper films by heat treatment (Jour. 
Chem, Soc., July, p. 1597 ; 1927) the behaviour of 
nickel films becomes of increasing mterest. Spectro- 
hotometne observations on the growth of oxide 
1ms on mckel showed again that interference was 
the primary cause of the colours developed during 
oxidation, and hence the same method is applicable 
to the study of nickel films. Moreover, the dispersion 
shown by mckelous oxide is very much smaller than 
that shown by copper oxide. 

Taking advantage of the indifference of metallic 
mckel to carbon at low temperatures (Ni^C seems to 
be formed at 2100° C., but rapidly dissociates at 
lower temperatures) the mckel was electrolyticaliy 
deposited on china clay coated with graphite. The 
mckel film was activated by oxidation in air aijtd 
reduction by hydrogen at 620° 0., and the con¬ 
ductivity of the film was plotted against the equiva¬ 
lent air thickness corresponding to the colour shown 

y2 
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by the partially oxidised rod. From the slope of the 
straight line so obtained the surface area per unit 
mass may be calculated. 

Let M be the mass of the nickel being oxidised, 
and S bo its surface area, 
c be the initial conductivity of the metal, 
t be the thickness of the oxide film when 
the initial conductivity has fallen by Ac, 
and 

be the refractive index of the oxide for 
middle of the absorption or reflection 
^ band in the spectrum of the film. 

Then 

_;^-7 _ ; C4. Ac 

ill ~ G 4 X 58-7 ' c . t 

For the electrolytic metal the preliminary results 
gave 3*94 X 10® sq. cm. per gram, on activation by 
alternate oxidation and reduction at 520° C., the 
value fell to 3*10 x 10®; this catalyst was oxidised 
and reduced at 400° C. On re-oxidation at 400° C. 
the active portion of the sui’faco, which oxidised 
very easily, had the increased area of 1*4 x 10^ sq. cm. 
per gram. The area of the supporting material was 
2*14x10® sq. cm per gram of nickel, showmg that 
the suiiace of electrolytic nickel is 1*84 times the 
apparent area, and that the apparent surface may be 
increased considerably by reduction at 400° G. 

F. FIxjkn Constable. 

St. John’s College, 

Cambridge. 


Thermal Degeneration of the X-ray Haloes 
in Liquids. 

The theory of X-ray difeaction in fluids put 
forward some years ago by the wiiter with Dr, 
Ramanathan (Proc. hid. Assoc. Cult, of Science, 
voL 8, pp. 127-1G2; 1923) mdicates that the diffraction 
halo exhibited by liquids under ordinary conditions 
should be strildngly modified by rise of temperature. 
As explained in that paper, it follows from thermo¬ 
dynamic considerations that at ordinary temperatures 
the molecules of a liquid are ordered in space with a 
high degree of regularity, and the comparative sharp¬ 
ness of the X-ray halo at such temperatures is a 
consequence of this fact. With rise of temperatm*e, 
however, the molecules are thrown into increasing 
disarray, as is shown by the considerably enhanced 
scattermg power of the liquid for ordinary light. 
Accordingly, we should expect the X-ray halo to 
become more diffuse and faint; it should also contract 
to some extent, owing to the diminished density and 
consequent mcrease of the mean distance between 
neighbouring molecules. Vice versa, if the liquid is 
supercooled until it congeals into a glassy sohd, we 
should expect the halo to become sharper and 
brighter, and at the same time to dilate somewhat. 
These consequences of the theory as well as the 
influence of the asymmetrical shape of the molecules 
on the structiue of the X-ray haloes, were set out 
clearly in the paper, though at the time it was written 
no experimental evidence could be adduced in suppoit. 
It IS satisfactory to note that an examination of the 
subject undeii}aken by Dr. N. K. Sethi and Mr. 
S. S. Ramasubramaman in the writer’s laboratory 
has shown the predicted degeneration of the diffraction 
halo with the rise of temperature to be an experimental 
fact. There is found, as expected, a progressive 
change of the halo from a comparatively sharp and 
bright ring in the amorphous solid at low temperatures 
to a fainter and more diffuse aureole in the liquid 
state at high temperatures. C. V. Raman. 

2X0 Bow Bazar Street, 

Calcutta, Got. 16. 
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Solution of the Equation siii0/0=:c. 

A MUCH Simpler solution of the afiove ecjuafcion than 
that given f)y Mr. V. Naylor in Natuei^] of Oct. i may 
bo derived by expanding the ovprossion on the loft 
into a series of ascending powers of 0, and transferring 
the higher terms l)y successive approximaidons to the 
other side as terms m powers of d, whore 
The solution so obtained is. 

0 = WToWf^ 1-TTT) 

This expression is so convergent that the second term 
docs not affect the value of 0 by half a second for 
values of 6 up to 2°*6, the third up to 15°, and higher 
terms only affect the result for angles more than 30°. 
For small angles, or for a fair approximation with 
larger angles, we may simply write the solution 
O — 's/{Sd, or for 9 m degrees, 140° 345 's/d. If c bo very 
near unity, the complement has fewer significant 
figures than the reciprocal, while the terms m d® and 
d®, when required, are so small that they can be 
worked by slide rule or three- or four- figure logarithms 
for adding to d. A. E. Levin. 

1 Denbridge Road, 

Bickley, Kent, Oct. 8. 


Viscosity of Metals : Bismuth. 

Since publishing the concluding part of my in¬ 
vestigations on the viscosities of metals {Pkd. Mag., 
April 1927, Supp.) I have come across the following 
data for bismuth—a metal I could not procure in the 
form of a wire. In an attempt to study, for a different 
pui'pose, the elastic iiroportics of jmre bismuth wires 
prepared from electrolyiically doposit^od metal, J. E. 
Harris {Phys. Bev., First Series, 35, pp. 95-119) 
tabulated the values of log. doc for different ampli¬ 
tudes for a wire of length 106 cm. ; diam., 0 25 mm. ; 
period, 10*498 sec.; moment of inertia of the solid, 
133 gm. cm.®; which on oxtrapolai.ing for zeu'o 
amplitude give Xo~fb00978. Those ri^suH.s give lor 
the coefficient of viscosity of bismuth, at 23°*7 C., 
13*71 A 10® poisos-~a value tpiito in a hm^ with others 
obtained by me with thii'teori metals and seven 
alloys. 

As these experiments wore not couduc4<Ml in an air- 
free chamber the above result for bismuth is, however, 
likely to be slightly higher. 0. StiBiiAnMANrAM. 

Vizianagaram, 

S. India, Sept. 1. 


The Temperature Variation of the Elasticity of 
Rochelle Salt. 

Mr. R. Morgan Davies’s letter on this subject in 
Nature of Sept. 3, recalls at once the analogy 
between piezo-electric phenomena and the reciprocal 
relations between strain and magnetic properties 
shown by ferromagnetic metals. 

In particular, there is a stationary value in the 
Yoimg’s modulus—temperature curve for nickel at 
about 400° C., the Curie point for tliat matei’ial 
{Proc. Phys. Soc., London, vol. 27, Doc. 15, 1914). 

A close exammation of tlie temperature variation 
of the theimal expansion of a piezo-electric crystal 
would be expected to reveal a discontinuity at the 
temperature of abrupt change m the piezo-oloctric 
modulus which, if present, would be analogous to 
that found by the wiiter in the themial expansion 
of nickel {Phil, JMag., June 1004), and coufiirnod bv 
Colby {Phys. Ben., 30, pp. 506-521; April J9I0). 

K- P. Harhison. 

H.M.S. Yemon, 

Portsmouth, Oct. 19, 
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The Empire Mining- and Metallurgical Congress in Canada.^ 


A t the Second (Triennial) Empire Mining and 
- Metallurgical Congress, opened on Aug. 20, 
at Montreal, then continued across Canada to the 
Pacific, and eventually ended at Quebec on Sept 26, 
the underlying motif was the question of mmeral 
resources. 

At the opening session a resolution that the 
question of a review of the mineral resources and 
industries of each administrative unit throughout 
the Empire be transmitted for consideration and 
report, resj)ectiveiy, to the individual societies 
represented on the Empire Council, was adopted 
unanimously, after discussion and support by 
representatives from Australia, South Africa, India, 
the Crown Colonies, and the home country ; 
while at the final meeting of that Council at Quebec 
a recommendation was adopted that for the co¬ 
ordination of such reports the Council should appeal 
for financial support and then set up an executive 
commensurate with the support forthcommg. 

Canada, which through its governments and its 
mining industries had so largely borne the expense 
of organismg this Congress, contributed to the 
question an exposition and display of her own 
wonderful mmeral resources. Abundant brochures 
and booklets had been prepared and were distributed 
by the Department of Mines, the development 
department of the Canadian Pacific Railway, and 
the Canadian banlvs In these the position was 
presented that the present mineral resources of 
Canada were responsible for that country standing 
third among the nations of the world, and second 
within the Empire, as a producer of gold; for Canada 
supplying something like ninety per cent, of the 
world’s nickel,seventy-five per cent, of the asbestos; 
and something like ten per cent respectively of the 
world’s lead and zinc ; and if the British Empire 
produced but a small percentage of the world’s 
copper, Canada at least was the greatest producer 
and possessed the greatest copper mme within the 
Empire All this with but half a per cent, of the 
world’s population ! 

Present production is, of course, not necessarily a 
safe guide to mmeral resources, these dependmg 
upon the unworked reserves. But the rapid rate of 
increase in Canada’s mineral production, instanced 
by an increase from a value of sixteen million 
sterling in 1906 to fifty million sterlmg in 1926, is 
sufficient evidence that the extent to which the 
resources have hitherto been depleted by produc¬ 
tion has been more than made good, as we know it 
has, by both flattering developments of the known 
deposits and by new discoveries. Canada, indeed, 
has this century been the country of new dis¬ 
coveries : the silver field at Cobalt, Ontario, was 
discovered m 1902 ; the goldfield at Porcupine, 
Ontario, now containmg the second largest gold 
mine in the world, in 1906 ; the relatively richer 
Kirkland Lake goldfield, Ontario, m 1912 ; while 
the promising gold-copper deposits at Rouyn, 
Quebec, were discovered in the present decade. It 

1 The constitukon and raison d'etre of tins Congress weie outlined m 
X'ATUEE of Aug IZ. 
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is therefore safe to say that Canada’s mmeral pro¬ 
duction and reserves will continue to increase, and 
that where exhaustion may loom in some older 
mineral countries, buoyancy reigns in this country 
of all variety of geological formation and all vast- 
ness of unexplored extent. 

All the foregoing districts were visited, and in 
addition such older established fields as the Sudbury 
copper-nickel field, Ontario ; the asbestos areas at 
Thetford and Black Lake, Quebec ; the Sullivan 
lead-zmc mine, the Britanma copper mill and the 
Mountain-Copper mine, British Columbia ; the 
Saskatchewan lignites ; and the Alberta coalfields. 
For lack of time the important Portland Canal 
district m north-west British Columbia, and other 
less important districts, could not be visited. Every¬ 
where opportunity was provided to observe geolo- 
logical occurrence, mming method, mechanical 
treatment, and metallurgical treatment; and m 
the end the visitors had a good general idea of the 
importance and outlook of each district. 

Structural geology and re^onal petrography 
being all-important m the consideration of mmeral 
deposits, no proper appreciation of the mmeral 
resources of Canada is possible without some 
knowledge of the great natural petrographic pro¬ 
vinces into which the Dominion may be divided. 
There is first the great pre-Cambnan area of hard 
ice-levelled outcrops w^hich, sweeping videly around 
Hudson Bay, embraces entire Quebec ; Ontario in 
far greatest part, crossing into the United States ; 
the northern three-quarters of Manitoba and the 
northern half of Saskatchewan ; the north-eastern 
corner of Alberta; a large portion of the North- 
West Territories , and altogether more than one- 
half the superficies of Canada. In this ancient 
conntry-rock, otherwise sterile and forbidding, and 
within the relatively small area explored, occur 
among others the productive Sudbury, Cobalt, 
Porcupine, Rouyn, and Flin-Flon deposits, that is 
to say, deposits respectively of copper-nickel, 
silver,"gold, gold-copper, and cox^per-zinc. In this 
area also, m addition to the smelters in the Sudbury 
district, are the Port Colborne refinery on Lake 
Ontario, the smelter and refinery at Deloro, and the 
Hamilton Works of the Steel Company of Canada. 

Next in mineral importance comes the Pacific 
Highland of British Columbia embracing the 
Rockies and the Coast Ranges, where tilted and 
folded sedimentanes ranging from pre-Cambrian to 
Tertiary, alternate with mtrusives and voleanics. 
In this scenic realm occur among others the Premier 
gold-silver mine and the Hidden Creek copper mine 
to the north-west, the Bntaimia copper mme on the 
Howe Sound to the south, and the Sullivan lead- 
zinc mine in the Boundary District. Here also are 
the famous Trail smelter and refinery and the Anyox 
smelter. Between these two great metalMerous 
provinces come the Great Plains which, embracing 
the remainder of Manitoba, Saskatchewan, and 
Alberta, certain coal and lignite, oil and bituminous 
sand, building stone and other non-metalliferous 
minerals, representing a mmeral wealth and reserve 
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second only to tlie riches of their fertile soil. 
Finally, to the east come two smaller divisions, the 
Atlantic Provinces and the St. Lawrence Lowlands, 
where occur asbestos, coal, oil, shales, gypsum, and 
other non-nietalliEerous minerals. 

Physiographically, half of great Canada is rocky, 
one quarter is covered by thick and valuable 
forests, somewhat less than a quarter by rich fertile 
soil, while the remainder is occupied by lakes or 
buried under moss. The agricultural and lumber 
industries take precedence of the mineral industry, 
both m their greater value and in their longer 
establishment. The mineral industry, started 
later, now challenges this precedence and, making 
valuable the rocky and inhospitable places of the 
Dominion, has earned the sympathetic considera¬ 
tion of the Government. 

In the matter of prospectmg this consideration 
almost becomes co-operation. The mmeral dis¬ 
coveries in the past have largely been fortuitous 
and in Ontario largely in process of railway con¬ 
struction. But to-day geology helps. Domniioii 
and Provincial geologists are early in the field 
anxious and ready to point the way to areas where 
rocks and structural conditions are favourable to 
discovery in new fields or to recurrence in known 
fields. Indicative of the importance which the 
Government attaches to the geological study of 
mineral deposits, Dommion geologists accompanied 
the Congress throughout, while Provincial geologists 
were detailed to be of service in their particular 
areas. Instrumental or geophysical prospecting 
plays little part, dependence being placed upon 
the close observation of surface indications and the 
intensive examination of available exposures. 

All types of ore deposit are represented, some 
here, others there, magnetic segregations, replace¬ 
ments, fissure fillings, disseminations, steep lodes, 
flat beds, stepped lenses, irregular masses. There 
are also all variations in relation to dependence on 
proximity to the surface, from pronounced secondary 
enrichment as in the upper levels of the Premier 
gold-silver miue in British Columbia, to absence 
of all signs of secondary enrichment as in the pre- 
Camhrian area, where any such efiect of weathermg 
has long siuce been removed by glaciation. Surface 
discoveries in this latter area have accordingly this 
greater importance that they represent primary 
ore which is as likely to increase in value with 
departure from the point of discovery as to decrease, 
and in general character is not likely to vary. 
They have also this further importance that being 
in rock which, though now at the surface, was never¬ 
theless under pressure of depth at the time of their 
formation, further development in depth is as likely 
to disclose an increase in size as a decrease, no 
further consolidation having to be expected. In 
this area it has been the repeated experience that 
the surface or shallow indications did not do justice 
to the value and size afterwards disclosed ; indeed 
some valuable ore bodies developed underground 
were not even represented at the surface. 

In the testing and development of discoveries, 
not only do shaft sinking and tunnel driving pro¬ 
ceed apace, but diamond drilling even more so. 
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So flattering have recent developments been on 
particular discoveries that early results are every¬ 
where now regarded as an urgent necessity, as 
witness the fact that recently a diamond drill wns 
despatched to a prospect ni Centra! Manitoba by 
aeroplane. Nor does such drilling necessarily 
slacken when a sufficient iniiung equipment is 
functioning and underground levels and roads are 
rapidly opening out; at appointed intervals to 
right and left and underneath the drill keeps in 
advance, defining the limits of the known ore-bodios 
and probing for others In this way mineral 
reserves become indicated before being actually 
developed and a proper scale of operations is 
projected at an earlier date. 

With regard to mining methods, Canadian mining 
is not yet very deep, the deepest shaft being one 
just over 4000 feet in the Porcupine district; nor 
by reason of many workings close together have 
special methods had to be devised to meet the 
pressure of heavy ground ; standard methods are 
in use everywhere Shaft mines are represented by 
general practice in the pre-Cambrian area where 
the deposits stand steeply and where sufficient mass 
can rarely be recovered from open pits ; they are 
represented also m the shallow coal and lignite 
fields of the Great Plains. Tunnel mines worked 
from the hillside are the feature of the Pacific 
Highlands. Among these, deserving of especial 
mention is the Sullivan Icad-zinc mine m the 
Boundary district which works a flatly inclined 
massive sulphide bed, in places of immense size. 
Here the present mining method is to support tlie 
roof, leaving regular mmeral pillars, the intervening 
excavations being as large as the streugih and 
solidity of the roof allows. Actually some o£ the 
resultant excavations are so large that their limits 
could only be made visible by searchliglits, and 
climbing withm them from one level to another 
gave at times the impression of mountain climbing 
at night. In these Highlands and adjacent country 
the coal seams, being contorted and folded, are 
worked from the hillside. Openpit mining is 
represented hy the asbestos mines in Quebec, where 
the pits, and equally the resultant dumps, are of 
staggering proportions ; by the Copper Mountain 
mine in south-east British Columbia ; and by the 
mining of some thick and shallow coal bods in 
Alberta. 

In the beneficiation of the material mined, that 
is, in the millmg processes preparatory to metal¬ 
lurgical treatment and HI the inetailiirgical processes 
themselves, Canada has much to show. 

In milling practice most iinpi’essivc and con- 
vmcing was the separation by difTorential flotation 
of lead and zinc sulphides from one another, and 
both from the worthless portion of the complex 
fine-grained ore at the 8ullivan mine With the 
first successful introduction of the flotation process 
m 1910, this property, which had been lyuig in 
abeyance for lack of any suitable treatment, became 
once again of interest, now, with the further 
development of that process to differentiate 
between sulphide and sulphide, it lias become one of 
the most profitable lead-zinc mines in the world. 
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The mill there is a triumph of applied science 
Arriving at the mill head, the ore is mechanically 
crushed, conveyed, weighed, sampled, and ground 
to pulp with water. This pulp is then churned and 
infused with air, while reagents are added. These 
reagents, though added in such infinitesimal 
quantity as only to contammate, are of such 
potency that when the first is added the lead 
sulphide floats in the resultant froth, and the zinc 
sulphide afterwards wuth the second, the stony 
material sinking to be discarded Broken down 
with water these froths separately are settled and 
filtered, the relatively dry sulphides dropping on to 
conveyors to be carried to railroad wagons waiting 
at the tail end, sampling taking place on the way. 
Hundreds of tons a day of each sulphide and a 
thousand tons together are thus recovered, with no 
man handling the material. 

Scarcely less fascmating but not so modern is the 
recovery of asbestos fibre from its serpentine matrix. 
First comes again the effective release of the valu¬ 
able material by appropriate comminution, the 
last stage being here by an impact blow in air. 
The effect of this commmution is that while the 
serpentine is reduced to granular powder the 
asbestos fibre is teased mto light fluffy masses. 
Passing this mixture under stationary vacuum 
cleaners the fluffy asbestos is sucked up and away 
while the worthless granular material passes on, 
eventually to reach the dump waste. 

Pure metallurgical practice in Canada is even 
more impressive. Pyrometallurgy is represented 
by roasting, matte-smelting, and convertmg, m the 
well-established production of nickel metal and 
matte and blister copper at Sudbury, Ontario ; in 
the grand-scale beneficiation of lead and copper at 
Trail, British Columbia; and in the hopeful erection 
stage for the production of gold-copper matte at 
Rouyn, Quebec. Fire also effects the final melting 
and casting of fascinating yellow gold at Porcupine ; 
of shining white silver at Cobalt; of resplendent 
red copper, of dull white lead, and of crystalline 
white zinc at Trail; and of hard white nickel at 
Sudbury. 

It is nevertheless in electro-metallurgy that 
Canada secures pride of place, taking advantage of 
abundant current generated by cheap water power. 
At the Trail smelter, fire for roasting, solvents for 
dissolving, current for deposition, and fii’e again for 
melting, is the sequence by which 280 tons of 
refined zinc bars are produced each day, the only 
other comparable electrolytic zinc plants in the 
world being at Great Falls, Montana, and at 
Risdon, Tasmania, these being smaller. Here also 
400 tons of electrolytically refined lead and 60 tons 
of refined copper are produced daily, together with 
about 20,000 ounces of silver and 100 ounces of 
gold gathered from the electrolytic cells. The long 
extended halls in which the thousands of depositing 
boxes necessary for these tonnages are accommo¬ 
dated are impressive m their immense size and 
in their attendant equipment, travellmg cranes 
sweeping overhead to bring in the heavy anodes 
and to withdraw the loaded cathodes, and ground 
trams for the transport of lighter units.- 
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At Trail, in the production of the refined tonnages 
mentioned above, all modern metallurgical opera¬ 
tions and all modern metallurgical appliances are 
represented, and the whole complex becomes the 
largest non-ferrous metallurgical works in the 
world, electrolytic refining being its special feature. 

Hydro-metallurgy is represented at Porcupine 
and at Kirkland Lake, more purely perhaps in the 
latter district. There is nothing new in the pro¬ 
cedure. But the ordered design and simple lay-out 
manifest the assurance which came from knowledge 
of the problem Dull, uninterestmg - looking ore 
enters at one corner of the building while fascmating 
gold bars leave at a far corner, with no apparent 
connexion between the two. But there it was, 
the trained man’s capacity and inteUigence > 

The heart of one and all of these vigorous mineral 
enterprises is at the office and laboratory The 
knowledge of which use is made comes from all over 
the world. Mineral resources are not to be measured 
only in terms of the earth’s physical endowunent, 
but also in terms of the vigor and intelligence with 
which they are sought and turned to account. In 
this matter Canada is worthy of her sons, while they 
in turn are blessed in her mmeral fertihty. 

The Empire as a unit produces something like a 
quarter of the world’s mineral output, lacking in 
but few mmeral or metal commodities. The 
mother country of itself contributes practically 
nothing to the output of the non-ferrous major 
base metals, or to that of the precious metals. 
Yet in her sons, by research, experiment, and 
invention, she has contributed worthily, to wit: 
the Bessemer process which, origmally revolution¬ 
ising steel making, is now an important factor in 
the beneficiation of copper, nickel, and associated 
precious metals; the Macarthur-Forrest cyanide 
process for the recovery of gold and silver, which 
revolutionised precious metal mining , and, finally, 
the impulse thi’ough Elmore, Sulman, Picard, and 
others, to the present perfection of the flotation 
process by which the base metal minmg industry 
has been equally revolutionised and mankmd 
benefited. 

A further contribution of the mother country to 
the mineral industry has been that of capital. In 
South Africa, Australia, India, and in Canada, 
British capital from the mother country has been 
of use, in large measure profitably to those supply¬ 
ing it. It is Canada’s hope that one result of this 
Congress may be that more of such British capital 
may be forthcoming for the development of her 
resources, to the particular advantage of those 
venturing it and to the advantage of the Empire as 
a whole. Capital is particularly wanted for the 
initial stages, the testing and development of 
discoveries. British capitalists considering to take 
an interest in Canadian mining must accept the 
position that Canadians believe in, and by recent 
experience are justified in behevmg in, the great 
mmeral possibilities of their country, and that they 
apply this belief to each individual mine and dis¬ 
covery ; boldness with discrimination is therefore 
required. On the other hand, such capitalists may 
assure themselves that the Canadian public is itself 
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willing and anxious to share in mining risks. The 
government is good and stable, and sympathetic to 
pioneer efi'ort, readily making roads and railroads. 
The country abounds in cheap power, in water, and 
in timber, and labour is plentiful and efficient. 

The Canadian mmeral industry will continue to 
develop Capital will be attracted, and the desire 
of Canadians that more of that capital shall be 
British is both real and honest, springing from the 
fact that, sharing them, they admire British ideals 
and British institutions, and highly value the British 
connexion. Though much has been done in open¬ 
ing out Canada, Canadians realise that much more 
remains to be done and some things to improve, and 
they would have this further development con¬ 
ducted so far as possible in harmony with British 
ideals. 

On their side the British visitors, from wherever 
they came, were moved by the warmth of their 
reception everywhere, and stirred to admiration by 
the monuments of Canadian construction and 


enterprise. In the fellow-feeling and confidence 
therefrom eugendcind lies the gain to Canada. The 
gam to the visitors lies in having seen what has been 
accomplished in Canada 

Lest it should appear that tlie Imperial note has 
been stressed unduly, the following concluding 
paragraph of the report on the Congress by the re¬ 
presentative of the Engineering and Mvn/lng Jourrml 
of New York may be quoted. '' I was not part of 
the Congress—-merely an onlooicer, a correspondent, 
reporting what I saw and heard. I am not even 
British, and this has been a British party. Never¬ 
theless I was accorded every privilege and every 
consideration, wherever we went. Collectively, 
and individually, I have never seen a more interest¬ 
ing, sociable, and friendly group of people. Possibly 
one reason for this is the fact that mining is dis¬ 
tinctly a world-wide industry and that mining 
people have much in common no matter whence 
they come ; but behind that is probably the simple 
fact that they are British.’’ S. J. Truscott. 


Directional Wireless as 
By Dr. E. L. 

AFTER several years of struggle with a rather 
conservative race of navigators, the wireless 
engineer and scientist are becoming successful in 
the appheation of directive wireless transmission 
or reception to both aerial and marine navigation ; 
and it can now be said with some confidence that 
in a very few years time the wneless direction¬ 
finder, or some alternative means of navigation 
by wireless, will be considered as essential as a 
compass on board every ship of any importance. 
Already a considerable number of ships of all 
nationalities, with those of Great Britain leading 
the way, are fitted with a direction-finder, an 
instrument which enables a ship to take bearmgs 
on wireless transmitttag stations and to fix its 
position with some accuracy at times when all 
other navigational methods fail. 

The application of wireless transmission as an 
aid to navigation is conveniently divisible into two 
parts according as the directive characteristic is 
applied at the transmitting or the receiving end 
of the wireless link. Although both forms are 
probably of about the same age, the directive 
receiver has developed the more rapidly and will 
thus be considered first. 

The DiBEGTioisrAii Receiveb or Directiok- 

EINDER. 

Stated briefly, the fundamental principle of the 
wireless direction-finder is the rotation about a 
vertical axis of a plane vertical loop or its equiva¬ 
lent in space. The electro-motive force induced in 
such a loop by an arriving stream of electro¬ 
magnetic waves is proportional to the cosine of the 
angle ^ between the plane of the loop and the 
direction of the waves. Thus as the loop is rotated 
about its vertical axis the strength of the received 
signal varies from a maximum to a minimum or 
zero, in accordance with the weli-knovn figure-of- 
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an Aid to Navigation. 

Smith-Rose. 

eight polar diagram. A consideration of this 
diagram show's that the rate of change of signal 
strength with rotation is greatest at the minimum 
position, which is therefore always used for 

1 direction-finding. 

(а) Accuracy of the Direction-finder. —There are 
several manufactured forms of direction-finder 
employing the above principle, and their accuracy' 
when used under the best conditions may be 
said bo be about 1°. Under most practical condi¬ 
tions, however, the instrument is subject to certain 
errors in determining the direction of a distant 
transmitter. In part these errors may be duo to 
an actual deviation of the waves from iheur recti¬ 
linear path in crossmg a coastal boundary, for 
example, when a maximum deviation of about 5^ 
may be produced for wave-lengths of the order 
commonly used in marine direction-finding. On 
the other hand, the errors may arise from the 
presence of local conditions near the direction¬ 
finder, such as trees, metalwork, and overhead 
wires, the currents induced in which result in 
secondary fields being superimposed on the primary 
wave field and so produce a minimum signal in a 
false position of the direction-finder. As a result 
of several years’ investigation these errors are 
now well understood, and in most circuinstaucjcs 
they may be avoided or compensated for after 
reduction to a minimum. 

(б) Position of the Direction-finder, —In the 
application of direction-findmg to marine naviga¬ 
tion, a point of some debate has been the most 
desirable location for the instrument, on shore or 
on board ship. When erected in suitable surround¬ 
ings, the shore direction-finder has an accuracy 
superior to that of the ship installation, for in the 
latter case the wireless bearing is taken relative to 
the ship, and reference must bo made to the com¬ 
pass in order to determine the orumtatioii of the 
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ship at the instant the bearing was taken More¬ 
over, the ship direction-finder is subject to a local 
error of a qnadrantal nature due to the currents 
induced by the arriving waves in the metalwork, 
hull, stays, etc., comprising the ship itself. On 
the other hand, it is natural to find that the average 
ship’s navigator does not care to entrust himseK 
to the observations of an individual on shore with 
whom he is not in personal touch , and particularly 
at critical tunes in stormy or foggy weather, he 
much prefers to have the mstrument on board ship 
and operated under his immediate control. 

Furthermore, the ship fitted with a direction¬ 
finder is enabled to take bearings upon the trans¬ 
missions from other ships ; and at least one instance 
can be quoted in which a ship in distress, after 
signalling its inaccurately estimated position, has 
been found at a position one hundred miles away 
by means of a direction-finder on the rescumg ship. 
A possible future development of the ship direc¬ 
tion-finder IS the provision of a safeguard agamst 
collisions at sea in times of thick fog 

(c) Conditions for Freedom from Night Errors ,— 
It IS now well known that wireless direction-finders, 
even in the most favourable situations, are subject 
to a variable error under certain conditions of 
transmission, which chiefly occur at night. These 
errors are due to the reception of waves deflected 
in the upper atmosphere, which therefore arrive 
at the direction-finder travellmg in a downward 
direotion So long as these waves axe polarised 
with their electric force in the vertical plane of 
propagation, the true bearing -will be read off on 
the direction-finder But if, as is frequently the 
case, the plane of polarisation of these waves is 
rotated, then the resultant magnetic field produced 
at the earth’s surface will not be perpendicular to 
the plane of propagation and an apparent error 
will be recorded on the instrument. 

The actual value of the error will depend upon 
the relative magnitude of the down-coming w’-aves 
and the weaves transmitted directly along the 
earth’s surface, since it is determined by the 
direction of the resultant magnetic field due to 
both sets of waves Close to the transmitter the 
ground wave predominates and no error is pro¬ 
duced. At a distance of about 30 miles overland, 
the strength of the ground wave has become 
reduced, and the angle of mcidence and relative 
strength of the downcoming wave have increased 
sufficiently to introduce an appreciable error in 
bearing at night. Fortunately for marine naviga¬ 
tion, however, the attenuation of the ground wave 
is much less when travelling oversea, and the down- 
coming wave does not become effective until the 
distance from the transmitter is about 80 miles 
Thus when, as is usually the case, the ship’s direc¬ 
tion-finder is operated on transmissions which are 
entirely across the open sea, the bearings are equally 
trustworthy by day or night up to distances of 
80 to 100 miles. 

Fixed Bbacox Statioks. 

Concurrently with the development of the radio 
direction-finder on board ship, the United States 
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lighthouse authorities have proceeded with the 
establishment of radio beacons, or fixed trans¬ 
mitting stations which send certain code signals 
automatically when once set in operation. A 
number of these stations are already working, and 
others are proposed or in course of erection. The 
majority are located on light vessels or near shore 
lighthouses m the vicinity of the chief harbour 
entrances, but others are situated on the Great 
Lakes in the north of the United States. Each 
station has a characteristic signal easily recognised 
by an untrained ear and distmctive from any other 
in the vicinity, and all the stations are clearly 
marked on charts at points "well knowui to navi¬ 
gators, so that a radio bearing can be definitely 
identified and plotted on a chart with the same 
facility as a visual bearing. 

It is interesting to note that while the number of 
British ships fitted with direction-finders is con¬ 
siderably greater than that of any other country, 
there was, until recently, no fixed radio beacon in 
the British Isles officially working for the use of 
these ships. Quite recently, however, the first of 
a general scheme of fourteen wireless beacons has 
been erected at Round Island, in the Scilly Islands, 
by the Trinity House authorities Other beacons 
are in course of construction at Lundy Island and 
the Casquets. The Round Island beacon, now in 
operation, is situated near the lighthouse and em¬ 
ploys a simple valve transmitter of moderate power 
working to an ordinary open aerial. The running 
of the station is entirely automatic, even to the 
replacement of the transmitting valves in case 
of failure; and the iustallation is maintained in 
working order by the staff of the lighthouse. 

Directional Tbansiviission. 

(a) The Beam System ,—In recent years the 
arrangement of groups of antennse and reflector 
wires to give a concentrated beam of radiation has 
been developed to a considerable extent and is now 
coming into extended use for long-distance com¬ 
munication. If such a beam is made to revolve 
about a vertical axis, the device becomes analogous 
to a lighthouse, and signals are detectable at a dis¬ 
tance only as the beam flashes past the receiver. 
By arranging a code of signals in such a way that 
they are transmitted automatically in succession 
as the radiating system rotates, then a vessel at 
sea would, in any position, receive a distmctive 
signal from which its bearing from the transmitter 
can be immediately ascertained. In order that 
such a scheme may be realised m practice, it is 
necessary that the dimensions of the aerial and 
reflector system shall be made reasonably small, 
which implies that the. wave-length is correspond¬ 
ingly short. Up to the present, two stations have 
been equipped with such rotating beam trans¬ 
mitters ; the first at Inchkeith, in which a para¬ 
bolic reflector was used, and the second at the 
South Foreland, at which the antenna and re¬ 
flector systems were in the form of plane grids or 
curtains. The wave-length employed was in the 
neighbourhood of six metres, and the limited range 
obtainable, together with the necessity of providing 
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special short-wave receivers on those ships using 
tlie device, have probably accounted for the un¬ 
popularity of the system 

(6) llokitiTig Loops. — An alternative method of 
directional transmission is to invert tiie direction¬ 
finder, and set up a closed loop or frame-coil, 
supplied with oscillatory current from a suitable 
transmitter. If the loop be rotated uniformly 
about a vertical axis, then the signal obtained at 
a distant receiver will vary according to a cosine 
law, passing through a zero or mmimuni when the 
plane of the loop is perpendicular to the direction 
of transmission. The orientation of the loop at this 
minimum signal position can most easily be deter¬ 
mined by a timing method. A characteristic 
signal is emitted when the minimum radiation 
from the loop is in either the north or east direc¬ 
tion, and by measuring the time interval between 
the reception of this signal and the passage of the 
signal through its minimum intensity, the bearing 
of a distant receiver from the transmitter can be 
easdy obtamed. Other and somewhat more com¬ 
plicated methods of deducing the bearing have 
been suggested, and consist in imparting to the 
radiation some characteristic which depends upon 
the orientation of the loop ; for example, the wave¬ 
length may be varied continuously during rota¬ 
tion. 

The rotating loop transmitter used with a timmg 
method has been developed to a high degree in 
Great Britam by the Air Ministry, and its applica- 
bihty to marme working is now under investigation. 
The method has considerable attractions, in that 
it can be operated on the wave-lengths usually 
employed in ship and aircraft communication, and 
in merely requiring at the receiving end a suitable 
watch and the ordinary type of wireless receiver. 
A further advantage lies in the fact that the 
directional part of the system is located in a fixed 


position on the ground, and that the observed 
bearings are independent of tlie direction in which 
tlie ship or aircraft is pointing, and are almost 
entirely immune from any disturbing conditions 
local to the receiver It is iheixdore likely that 
this method will play an im])ortant part in the 
future of navigation wireless. 

(c) Course Setters. —In concluding tliis survey, 
brief mention may he made of the so-called wireless 
course setter The use of the directional trans¬ 
mitter has considerable advantages for the naviga¬ 
tion of aircraft in that it can be installed at the 
home station, and the aeroplane has then merely 
to fly on a constant bearing line to arrive at its 
destination. To assist in this object an arrange¬ 
ment of a pair of loop transmitters was devised 
some years ago in Germany, the loops being 
identical and fixed together at some convenient 
angle. The loops may either be excited alternately 
at intervals of once a second, or they may be 
excited together, but each loop is arranged to emit 
a Morse signal which is complementary to that 
given by the other 

When the receiver is located on a line bisecting 
the angle between the loops, both signals will be 
received of equal intensity and will thus be in- 
distmguishable from each other. On either side of 
these bisecting lines the signal from one loop will 
predominate over that from the other. Thus, 
while such a scheme is only available over definite 
courses or air routes, it has the advantage over 
other directional methods in requiring no special 
apparatus or timing arrangements, and it gives aix 
immediate indication of any depai'turo from the 
course caused by drift from wind or tide. Such a 
method has received considerable attemtion in 
America, where it is proposed to establish a network 
of wireless beacons along the main civil aviation 
routes. 


Obituary. 


Sm William Galloway. 

HE death of Sir William Galloway, which 
occurred at bis home in Cardiff on Hov. 2, 
removes an outstanding figure in the development of 
scientific coal-mining. Galloway made a number of 
important contributions to methods of coal-miahag, 
but he will chiefly be remembered as the originator 
of the theory, now ever 3 rw^here accepted, that the 
great explosions which used, in the absence of 
proper precautions, to sweep through the roads 
and workings of coUieries, are due to the combustion 
of coal-dust raised into the air. 

Galloway was born in 1840, and belonged to a 
w^ell-knowm family associated in the west of 
Scotland with coal-mming and engineering enter¬ 
prises. After studying at Giessen, and later at 
University College, London, he became a junior 
Inspector of l^Imes, first in Scotland, and afterwards 
in South Wales. His attention was thus directed 
to the causes of explosions He soon saw that the 
theory then everywhere accepted, that the great 
explosions are propagated by the combustion of 
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fire-damp, was quite incapable of explaining the 
actual facts ; and in a series of papers published m 
the Proceedings of the Boyal Society between 1875 
and 1887, he formulated and supported the coal- 
dust theory. His conclusions were derived mamly 
from an analysis of the evidence afforded by actual 
explosions, and the demonstration from this that 
fire-damp could not have been present in appreciable 
proportion along most of the track of each explosion. 
The rest of his evidence consisted in the results of 
experiments on the surface in a gallery constructed 
for the purpose at a South Wales colliery controlbd 
by his friend and countryman, Mr. A. Hood. 

At first Galloway w^as only able to obtain ignition 
of a coal-dust cloud when about 1 per cent, of fire¬ 
damp was present in the air , but later he succeeded 
without the addition of fire-damp. The gallery was 
too short for the development of the extreme 
violence often displayed in underground ex¬ 
plosions, and it was only in the long expoi'iiuonlal 
gallery built in 1905 at Altoft’s Colliery under 
Sir William Garforth's supervision by the Coal 
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Owners’ Association, that a coal-dust explosion 
was obtained of sufficient violence to blow the 
gallery to jiieces, and hurl masses of the boiler-plate 
of winch it was constructed five hundred feet into 
the air. 

For many years Gallow^ay’s conclusions were 
received with almost universal scepticism. The 
idea that colliery explosions are simply due to fire¬ 
damp was firmly rooted. It was, moreover, known 
that blastmg with ordinary gunpowder was com¬ 
monly carried out with impunity at working faces, 
provided that fire-damp was absent, though much 
coal-dust might be present. Owmg to the conflict 
between his views and those of senior colleagues, he 
had to resign his position as inspector of mmes. 
Gradually, however, confirmation came from other 
mining engineers or scientific investigators, and 
particularly from Junior inspectors of mmes, among 
whom the brothers W. N. and J. B. Atkinson and 
Mr. Henry Hail took a leading part. Meanwhile, 
Galloway held for many years the chair of minmg 
at Umversity College, CardifiF. He also became a 
well-known consulting mining engmeer, and re¬ 
mained so until his death, returning his activities 
and scientific interests to the last. 

Galloway never tired of urging the necessity of 
precautions against coal-dust explosions. He laid 
most stress on keeping the roads wet, and providmg 
dust-proof underground waggons; but he also 
pointed out, and proved by experiment, that the 
dust could be made safe by the addition to it of 
inert material. The latter precaution, independ¬ 
ently initiated and vigorously developed by the 
late Sii* William Garforth, has turned out to be 
practicable and effective; and our knowledge of 
the conditions under which coal-dust explosions 
occur, and what is necessary to prevent them, has 
advanced rapidly in recent years, a great part of 
the advance being due to the experiments carried 


out under Prof. Wheeler’s supervision at the Ex¬ 
perimental Stations at Eskmeals, and later at 
Buxton. 

The death-rate from colliery explosions in Great 
Britain has been reduced to about a tenth of what 
it was when Galloway began his work FTo better 
tribute than this could be paid to the inherent 
value of that wnrk, since it is the attention which 
has been paid to the dangers from coal-dust that 
has brought about the reduction But even fi he 
had turned out to be wrong about coal-dust, those 
who knew him would still have loved and respected 
him for the greatness of his character. J S. H. 


The memorial address on Prof. 0. Wiener de¬ 
livered by Prof. L. Weickmann before the Academy 
of Science at Leipzig on July 1 is reproduced in 
the Berichte of the Academy for that date. Otto 
Wiener, the son of Christian Wiener, professor of 
mathematics in Karlsruhe, was born on June 15, 
1862, and after leaving school became a student in 
Karlsruhe, Berhn, and Strasbourg in succession. 
At Strasbourg he was associated with Kundt, and 
obtamed his doctorate in 1887 with a thesis on the 
measurement of the thickness of the thin metallic 
films used by Kundt in his work on the passage of 
light through metals After acting as assistant in 
Strasbourg and m Aix-la-Chapelle, Wiener was 
appomted professor at the latter in 1894, and at 
Giessen in 1895. After building a new physics 
mstitute there, he was appomted to Leipzig in 1899 
and built a still larger institute, which was opened 
in 1905. He had much to do with the establishment 
of aeronautical and meteorological departments at 
Leipzig, and more recently was engaged in develop¬ 
ing a kinetic ether theory of the universe. He is, 
however, best known for his optical researches. 
He died on Jan. 18 last. 


News and Views, 


On Tuesday, Nov 15, M. Paul Painleve, professor 
of celestial mechanics at the Sorbonne, and French 
Minister for War, gave an evening discourse at the 
Royal Institution before a large audience M. Pain- 
lev6’s lecture took the form of a general review of the 
evolution of scientific conceptions on the structure of 
matter from the early speculations of Greek philo¬ 
sophers down to the most recent and advanced 
theories. Ho pointed out that this problem resides 
essentially m a change of scale, and put the question 
as to whether matter would appear continuous or 
discontinuous if oui senses wei‘e refined far beyond 
the range of our most powerful instrument—the 
famous contioversy of plenum versus vacuum In 
turn, continuity and discontinuity have seemed to 
prevail as an explanation of matter and of light. The 
atomic theory, and the corpuscular emission of hght 
on one hand, and on the other hand thermodynamics 
and the theory of luminous waves, ax© characteristic 
of these two tendencies. Turning to the question of 
the reality of molecules, M. Painleve referred to the 
great number of very diverse methods agreeing to a 
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remarkable degree of accuracy in their result as to 
the number of molecules in a tmit weight, and 
mentioned in tins connexion the researches of Prof. 
Perrin on the Brownian movement. He then dealt 
with the atomic microcosm, showing that the study 
of corpuscular radiations forces us to introduce the 
idea of discontmmty inside the atom and to regard 
all matter as mad© up of two final elements only— 
the electron and the jiroton. Towards the end of the 
lecture, M. Painleve mentioned the difficulties which 
he in the way of explaining the luminous spectra 
emitted by atoms, and expressed the hope that the 
new mechanics, hy associatmg material corpuscles 
with these mysterious waves, would ultimately over¬ 
come those difficulties. He showed a series of in¬ 
teresting slides illustrating points which he had 
discussed in his lecture, such as atomic impacts 
and coloured regions with well-marked outlines in¬ 
dicating difterences of molecular thickness in soap 
films. The audience frequently expressed ap[)recia- 
tion of the lecturer’s eloquent exposition of his 
subject. 



778 


NATURE 


[November 26 , 1927 


On Thursday, Nov. 17, M Paul Painleve loctuiecl 
at the Tiistitut Fi-aiu^ais du Koyaiuue-Um ui Cromwell 
Gardens, Bouth Kensington, on Absolu ot Kola,- 
tivito,” under the chainnanslup of Lord Askwifch, 
chairman ol the Council of the Instdait. M. Painlovd 
ein]>hasised the essentially scientific character of the 
theory of relativity, which has often been falsely 
represented as a nietaiihysieal doctrine. He con- 
sidereii it important to distinguish carefully botwooii 
the scientific theory of relativity and the “ tran¬ 
scendental subjectivism, which assumes that our 
sensations alone are a fact, a reality, and that the 
universe is nothing but an illusion ” Kelativity de¬ 
mands the objective reality ot the external woild. 
What it does is to deprive time and space of the I 
absolute character with which they have previously 
been wrongly endowed. They are so closely in tor- 
connected m our perception of the universe that we 
can not realise the absolute except as a combination 
of them. M. Painleve went on to discuss tlio definitions 
of time and space measures in relation to the pr*inciplo 
of casuality, and showed that it is necessary for the 
relativist to regard the notion of simultaneity of 
events occurring at different places as a partially 
relative one. The principle of relativity has intro¬ 
duced simplifications into the electro-magnetic inter¬ 
pretation of FresneFs optics, but these simplifications 
require the assumption of a time system special to 
each observer. This requirement has given pause to 
many would-be adherents of the theory, while others 
have thought to find an essential contradiction m the 
theory. In M. Pamlev(§’s opinion, the theory is co¬ 
herent and logically sound. Einstein has given us a 
view of the universe which entails a revision of the 
fundamental xiruiciples of science but strengtiiens 
them enormously. 

The Council of the Royal Meteorological Society 
has awarded the Symons Memorial (-Jold Medal for 
1028 to Prof. Hugo Hergesell, Director of the Aero¬ 
nautical Observatoiy, Lmdenberg, for distinguished 
work m connexion with meteorological science The 
medal, which is awaixled biennially, will be presented 
at the annual general meeting on Jan. 18, 1^928. 
Prof. Hergesell has for many years played a prominent 
part in the development of meteorology. So far back 
as 1896 he was chosen as president of the Inter¬ 
national Commission for Scientific Aeronautics ; and 
that Commission eontmued to organise upper air 
observations until the outbreak of the War. The 
data from 1900 to 1913 were published by Hergesell 
at Strasbourg, and he supplemented the work done 
there by ascents in widespread regions over the 
oceans. In 1914 he succeeded Assmann as Director 
of the Aeronautical Observatory at Lindenberg, 
which issues the daily w^eather reports of the upper air 
for the use of pilots over a large region • there he has 
shown very great orgamsmg ability, as is indicated by 
the scientific output of that institution. It has made 
and published an enormous mass of upper air observa¬ 
tions, and has digested and discussed these in an admir¬ 
able manner. Not only has the Director himself made 
important contributions to knowledge, but he has also 

No 3030, VoL. 120] 


traiiiod a number of men some ol whom have mado 
world-wide rojuitatious by advances of ruetoorologieal 
seieiico. Prof. Horgosoll is also eddor of Beitrage 
zur Physik der j'reien. Aknoi-ipfiare, whiGi iu^ lounded 
with Dr. Assiuanii 

Whi 5N Prof. J. A. Plommg retired from tho (*hau* 
of electrical ongmeermg at Umvorsity Ooliogo, London, 
winch ho hold for forty-two yea.rs, a (‘onuniti-oe was 
formed under tho chairmanship of Mr. A A (lunpboll 
Bwinton, to iircseiit LTnivcrsity College with an oil 
portrait of Prof. Fleming, and also to ])iesont Prof. 
Fleming liimsolf wofch a copy of tliat portraiir. Tho 
eommittoo, a very roprosenfcativo one, was fortunate 
m getting the portrait jiamted by Bir William Orpeii, 
a fornua' art student at the Blade School, ITniversity 
College. Sir William Orpen also arranged for a copy 
to bo made which tho eommittoo intiaidod for Prof. 
Fleming, who, however, has docidod to jirosont it to 
the Institution of Electrical Engineers. Tho original 
will 1)0 jiresonted to University C'ollego l)y the com¬ 
mittee on Wednesday, Nov. 30, at 5 r.ivi., and the copy 
will be presented to tho Institution by Prof. Fleming 
on Thursday, Dee. 1, at 6 at the ordinary 

general meeting of tho Institution to bo hold on (fiat 
day. 

The amalgamation of the Rontgon Society with tho 
British Institute of Radiology was formally eoniplotod 
at a joint general moetmg of members of tho two 
Societies on Nov. 17. Sir Humpbry Rollosion was 
elected president for tho ensuing session, witli Sir 
William Bragg, Dr. Kaye, and Dr, Knox as vic.o- 
presidonts. The prosidont», in his inaugural addriiss, 
referred to tho history of tho iwo constituent bodies, 
and skotchod tho possibilitios of tho widoiuKl sc-ojio 
of activity which should follow the amalgamation 
This scope was exemplified in tho following day’s 
meetings. In the morning, jiapers worn read on 
X-ray and radiiun protection by Dr. Kayo ; and on 
X-ray measuremonts, by Prof. Crowthor, Prof. 
Hopwood, Prof Owen, Mr C. E. H. Phillips, and Prof. 
Russ. In the afternoon, jiapers were read on tho use 
of ojiacpie injections as an aid to X-ray diagnosis ; 
Sir J. Purves-Stewart dealing with the nervous 
system, Sir J. Thomson-Walker with tho urmaiy 
system, Dr. Burrell with chest conditions, and Dr. 
Gibbons with gynaecological conditions. Tlio Rontgon 
Society and the medical society, formerly known as 
the B.A.R.P , have each contributed much m tho past 
to the progress of the study of radiology and of tho 
application of X-rays and radium ui medicaJ pr‘a,(‘ti(*(\ 
their united efforts should secniie a mutual acceleration 
of effect, and it is to bo honied that tho result of tho 
amalgamation will be to enhance tho status aud value 
of British radiology in all its branches. 

The presidential address of Prof. C. H. Dosch tu 
the Sheffield Society of Engineers and Metallurgists, 
recently issued by the Society, is of unusual typo, in 
that it concerns itself less with technicalities of scionca 
than with the geographical and social relations of 
Sheffield’s industry. The treatment shows Prof. 
Desoh’s well-known breadth of knowlodgo and of 
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understanding. Without pure ores close at hand, 
in spite of distance from ports, Sheffield has long 
maintained a high position as a producer of fine 
quality steel and of cutlery made from it. This 
position was gamed ere coal came into use, and the 
two main factors at first were waterqoower from the 
steeply-falling Don, and charcoal from the wooded 
slopes. The utilisation of these assets in days when 
worlmien had not as yet been forced to become 
machine-tenders added another asset, that of tra¬ 
ditional skill, an asset of prime importance which 
the nineteenth century squandered recklessly- Prof. 
Desch says that the cementation process for makmg 
steel is now known to have been a Tyneside invention 
of the early seventeenth century, but it developed at 
Sheffield, an example of cultural importation helping 
forward local relations between men and their 
environment, and he pleads for deeper study of these 
relations through the regional survey of Sheffield, 
which IS getting to work. We are happy to note that 
Prof. Desch is the chairman of the committee con¬ 
cerned, and that the Geographical Department of 
the University of Sheffield is actively concerned in 
this valuable effort. 

Some asjDects of the regime of the Nile are discussed 
by Dr. H. E. Hurst in the Geographical Journal for 
November. The problems relating to Lake Tana and 
the Blue Nile are of special interest at the present 
moment. The period of greatest importance in the 
irrigation of Egypt is from March to July, when the 
Nile IS lowest and has to be supplemented by water 
taken from the iiver m December and January and 
stoied m the Aswan reservon. In x4pril and May, 
when the Nile is at its lowest, the White Nile contri¬ 
butes 85 per cent, of the total discharge and the Blue 
Nile only 15 per cent. The iiortion of the Blue Nile 
supply which comes out of Lake Tana is only one- 
thirteenth of the total discharge of the Blue Nile. In 
othoi words, the greater part of this supply enters the 
nvex between Lake Tana and the Sudan. This jjart 
of its basin is little known. It is a deep rugged valley 
in which travel is difficult. At least two large streams 
enter the Blue Nile within a hundred miles of the 
Sudan boundaiy but their discharge has not been 
measured. Lastly, it may be noted that the Wliite 
Nile is much more imxxortant than the Blue Nile to 
Egyi^t, and that it has now been shown that the 
Sobat and the Lake Plateau contribute about equal 
parts to the sup^ily of water m the White Nile The 
lake plateau supplies come mainly from Lakes Albert 
and Victoria, and the rest from the Semliki and Lake 
Edward. 

The essoniaal features of sevex’al types of metal¬ 
lurgical photomicrographic apjiaratus were described 
in an article in Nature of Oct 8. We have since 
had an oppoi*tunity of examining the large metal- 
logi’aphic microscope made by Leitz of Wetzlar. 
The component parts of this apparatus are mounted 
on saddles which are capable of being moved along 
an optical bench consisting of a triangular bar 
similar to that used in two of the instruments referred 
to in the article. The stage of the microscope 
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consists of a right-angled casting screwed to the 
slide which is operated by rack and pimon at one 
side of the upright carrier. Two novel devices 
are incorporated in the camera of the Leitz instru¬ 
ment. The camera front has a small observation 
mirror at one side thiough which the entire area of 
the focussing screen can foe seen. This is useful when 
the preliminary focussing and adjustment of the 
illumination are being made By means of it also 
the image may be watched during the actual 
exposure. The other device consists of a telescopic 
magnifier which is fitted into one side of a box 
attachment at the end of the camera and is in such 
a position that the fine adjustment screw of the 
microscope is within reach of the hand when the 
operator is looking into the magnifier. With the aid 
of the magnifier the image may be finally focussed, 
even after the plate carrier has been inserted, by 
examining it on a icrojection screen which can be 
brought into position immediately in front of the 
jilate carrier. These devices enable the operator 
completely to control the focussing without having 
to move from the side of the apparatus. 

In a paper on “ Technical and Non-technical 
Management,” read recently before the British 
Section of the Societe des Ingenieurs Civils de France, 
Mr. Lucien A. Legros emphasised the dangers which 
may occur when industrial concerns are managed 
by jiersons without adequate technical knowledge. 
Management is usually divided into technical and 
non-teclinical departments, the former responsible 
for the processes of production and control of the 
employees and the latter concerned with the com¬ 
mercial side of the business. In most firms, Mr. 
Legros points out, there is a growing breach between 
the two fxmetions of management, and there is a 
marked tendency for the technical side to become 
subordinate. But unless responsibilities are correctly 
allotted, and unless difficulties are mutually ap¬ 
preciated, management is not likely to be efficient. 
As it IS, technical men have no commercial training, 
while non-techmeal managements have little know¬ 
ledge of the conditions of the employees and of the 
relative values of skill, brawn, and brains, and do not 
appreciate the importance of research, standardisa¬ 
tion, and technical education. Mr Legros admits 
that there are many difficulties m the way of co¬ 
ordination. In a few cases, the representation of 
technical em|)loyees on the Board of Directors might 
prove useful, though ‘ works committees ’ would, he 
considers, in general be a better solution provided 
they are independent of both employers’ federations 
and trade unions. Indirectly% ‘ welfare work ’ may 
also be of importance. Mr. Legros concludes that if 
production is to be increased, technical education 
must be reformed and apprenticeship improved, 
while the real wants of the large but silent majority 
of the workers—stability of employment, immunity 
from ‘ rate cutting,’ increased facilities for approach 
to the management, promotion through ability, and 
good foremanship—will have to be considered by 
I non-techmeal managers. 
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An article by JS. G. Fiscbinger in the Ek.ktro- 
technische Zettschrift for June 2 gives an inieresting 
history of one of the earliest high-tension linos m 
Europe, The power is goneratoti at Luachharniner 
in Prussia and is transmitted at a pressure of 100,000 
volts to the roiling mills at Biosa. It began working 
in January 1912. The chief difficulties encountered 
were with transformer breakdowns. After being in 
operation for some time, the mutual forces between 
the coils loosened them and the constant I'ubbmg 
chafed away the insulation and caused short circuits. 
The strings of insulators supporting the high tension 
wires also caused trouble. This was traced to 
unequal expansion caused by heating and cooling, 
which developed cracks m the surface of the porcelain. 
This difficulty was overcome by using insulators of 
a new design. Like similar lines elsewhere, interrup¬ 
tion of the supply was sometimes caused by large 
birds alighting on the wires and being electrocuted. 
In the south of France and in Switzerland, many 
eagles, large owls, and other birds of prey and caper¬ 
cailzie have been electrocuted by overhead high 
tension wires. Short circuits can be caused m this 
way. The author states that in the early days no 
less than thirty buzzards were electrocuted in rapid 
succession. He naively adds that after this the birds 
learned to keep away from the wires and there were 
no more short circuits. In our opinion, this diminu¬ 
tion m the number of large birds, some of which 
are useful vermin killers, is much to be regretted. 
More thorough precautions should he taken to prevent 
such accidents. Other difficulties arise from the 
mechanical oscillations sometimes set up in the lines 
and from the ice formed on them in cold weather. 
The latter is easily got rid of, however, by slightly 
raising the temperature of the wires by sending an 
electric current through them. 

In the Quarterly Review for October, S. L. Bensusan 
gives a survey, based on personal investigation, of 
current agricultural conditions in England. While 
he admits that m many cases the farmer is suffering 
through no fault of his own, he considers that where 
natural conditions are at all favourable, the best men 
are either holding their own or makmg small profits. 
Failure to realise the transitional nature of the in¬ 
dustry accounts for the losses of most of the misuccess- 
ful farmers, the situation being aggravated by the 
pessimistic attitude adopted by the press and others. 
He points out that the real solution lies m the develop¬ 
ment of new fields of activity, newer varieties of 
wheat, for example, being a safer remedy than the 
raising of a tax on imported flour. Sugar beet, he 
considers, offers the most hopeful prospects at the 
present tune and serves a double purpose in that it 
relieves unemplojunent by *creatmg labour both m 
field and factory. However, the financial assistance 
from the Government is largely responsible for the 
present success of the industry, so that the farmer 
must be able to increase his yield per acre and also 
to ensure that he receives a fan price from the factory 
before he can hope to compete with foreign countries. 
Amongst other changes quoted are those concerned 
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with stock, tlie methods now in iiso being uneconomic 
and not supplying Gio real needs of tho market. 
i“5al)y boel, small loadily loaiiurcd niution and stand¬ 
ardised pigs are tho liiu\s iqjon wiiK^li iho farmer must 
develop if he is to kiM'f) ahn^ast wiih modern do- 
maiuls. Milk f)roduclion sliouid b(^ one of tho 
most. firofiLable industries, particularly since ifio now 
mothods of intcnsivo grass farming have proved so 
successful. 

It is announcod that Mr. John B. Kockefellor, Jr., 
has offered to tho Government of Pahistino a sum of 
2,000,000 dollars for tho building and maiiitenaiico of 
a museum m Jerusalem if tJio Goverumeut will pro¬ 
vide tho site, Tho offer lias boon accepted by Lord 
PI timer on holialf of tho Palestine Government. Ono 
of tho conditions of tho gift is that the musourn. should 
bo }mroly archaaological. Stops are now being taken 
to expropriate a site known as Karin esh Slioikh, which 
IS outside the walls near tho nort.h-oast corner of 
tho walled city and opposite Herod’s Gate. This 
munificent gift will provide a much niwlod relief from 
tho present inadequate accommodation. 

Mr. Thomas Alva Edison has been elected an 
honorary member of tho Institution of Eioctrieal 
Engineers. 

The Council of the Yorkshire Pliilosopbical Society 
has elected Mr. C. Tate Regan, Director of tlio British 
Museum (Natural History), and Br F, A. Bathor, 
Keeper of the Department of Geology, British Museum 
(Natural History), as honorary members of the Society. 

Sir Charles Close, formerly Direct tor-General of 
the Ordnance Survey, has boon ap[)oinie<l by tho 
Council of the Royal Geographical Stxaoty, ])rosid<aii. 
of iho Society until the anniversary mooting in Junt^ 
next in succession to Dr. D. G. Hogari.h, wlio died on 
Nov. 6. 

The Wellington (N.Z.) correspoiidont of tho Mornlmj 
Post announces that Dr. R. J. Tillyard, chief of tho 
biological department, Cawthron Institute, Nelson, 
New Zealand, has been appointed chief ontomologist 
to the Commonwealth of Australia. Ho will still 
remain m charge of the Empire Marketing Boaivl’s 
research woik against the blackberiy post in Now 
Zealand. 

The Secretary for Mines has appointed the following 
to be a Committee to reiDort to the Safety in Minos 
Research Board from time to time on, and to super¬ 
intend research required for, tho impi'ovomorii of mine 
rescue apparatus and equipment : Mr. Hobort Clivo 
(chairman), Mr. James R. L Allott, Mr. G. L. Brown, 
Dr. J. S. Haldane, Mr. W. E. T. Hartley, Mr. P. S. 

I Hay, Prof. J. A. S. Ritson, Mr. J. H. Thorne, Dr. R. V. 
i Wheeler, and a representative of the Chemical Warfare 
Research Department. The Secretary of the Com¬ 
mittee is Mr. E. A. Shearing, of the Minos Department, 
to whom all communications on the subject should be 
addressed. 

The library of the late Sir Arthur E. Shipley is to 
be sold by auction at tho Corn Rxchange, Cambridge, 
on Tuesday next, by Messrs, Catling and Son, 6 St 
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Andrew’s streets Cambridge. Among the items to be 
offered are long runs of scientific senes and serials. 
Catalogues are obtainable from the auctioneers. 

Applications are invited for the following appoint¬ 
ments, on or before the dates mentioned:—^An 
assistant master at the Wycombe Techmeal Institute 
mainly for mathematics and physics or engmeermg 
science—The Principal, The Technical Institute, 
Wycombe, Bucks (Nov. 28). A public analyst for the 
Borough of Lewisham—The Town Clerk, Lewisham 
Town Hall, Catford, S E.6 (Nov. 29). Inspectors 
under the Agricultural Wages (Begulation) Act, 1924 
—The Secretary, Ministry of Agriculture and Fisheries, 
10 Wliitehall Place, S.W.l (Nov 30). A student 
probationer at the Millport Marine Station, Cumbrae, 
Buteshne-^—The Secretary, Scottish Marine Biological 
Association, 88 Bath Street, Glasgow (Dec. 3). A chief 
engineer to the Manchester Steam Users’ Association 
—-The Executive Committee, Manchester Steam Users’ 
Association, 9 Mount Street, Albert Square, Man¬ 
chester (Dec 6). A woman biochemical research 


assistant at the Low Temperature Research Station, 
Cambridge; also two laboratory assistants, one for 
routine storage exfieiiments, physical measurements, 
etc., and one for chemical analyses of animal tissues, 
preferably with working knowledge of bacteriology 
—The Superintendent, Low Temperature Research 
Station, Downing Street, Cambridge (Dec 10). A 
headmaster of the Heaton Secondary School for Boys, 
Newcastle-upon-Tyne — The Director of Education, 
Education Office, Northumberland Road, Newcastle- 
upon-Tyne (Dee. 17). A plant physiologist and a 
IDlant pathologist for banana research at the Imperial 
College of Tropical Agriculture, Trmidad, B.W.I. The 
Secretary, Imperial College of Tropical Agriculture, 
14 Trinity Square, E C.3 (Dec. 30). A woman 
assistant lecturer m the Department of Hygiene and 
Public Health of the Battersea Polytechnic—The 
Prmcipal, Battersea Polytechnic, S.W.l 1. A junior 
research metallurgist at the Mond Nickel Company, 
Ltd. — The Secretary, Research and Development 
Department, The Mond Nickel Company, Ltd., 
Victoria Station House, S.W.l. 


Our Astronomical Column. 


Discoveby of a Nova. — x4 new star of the tenth 
magnitude was discovered at Bergedorf Observatory 
by Prof. Schwassmann and Dr Wachmann on Nov. 18 
at 11 p.M. m R.A. 5^^ 15^ 12s, N. Decl 16° 38'. The 
position is ill Taurus, close to the boundary of Orion, 
9° east of Aldebaran, and about 12° from the middle 
of the Milky Wajr. 

New Comet. —^A new comet, tlie ninth of the year, 
and therefore designated 1927 j (the letter ^ is usually 
omitted in this connexion, to avoid confusion), was 
discovered by Dr. Schwassmann and Herr Wachmann 
at Bei’godorf Observatory on Nov. 15 at 21^ 33 3°^ 
U.T., in R.A. Ih 32^ 12% N. DecL 20° 53', Daily 
motion—24 sec., south 2', magnitude 14; the 
announcement was made by the T.x4.U. Bureau at 
Copenhagen. 

Assuming uniform motion, the new comet’s position 
on Nov 20 IS R A. 28^^, N. Deck 20° 30', about 5° 
west of Beta Arietis ; it crosses the meridian about 
8.48 P.M., at an altitude of 59°, and is thus very well 
placed for observation. Its slow motion suggests 
(but does not prove) that it may be at a considerable 
distance from sun and earth, in which case there is a 
fair prospect of its brightness increasing It is 
sufficiently near the ecliptic to lie within the zone 
covered by minor planet photographs, and presum¬ 
ably it was incidentally discovered in the course of 
minor planet work ; but as the telegram contains no 
expression of doubt, it may be assumed that the 
image is of a decidedly eometary character. 

The Return oe Encke’s Comet. —This, the best 
known of all the short-period comets, was detected 
by Prof. G. van Biesbroeck at Yerkes Observatory 
oil Nov. m 19m. 5 U.T., m R A. 22^ 57^ 8^*2, 
North Decl. 8° 54' 13" ; mag. 16. Perihelion will be 
passed m 1928 on Feb. 19*71 U.T., the other elements 
being, according to L. Matkiewicz {Astr. Nach., No 
5521), w 184° 55' 43" 20, i 12° 31' 53"'43, Q 334° 33' 
56"*43, ^ 58° 9' 27"*57, period 3'286435 years, equinox 
] 927*0. Tho comet is at present too famt for ordinary 
observers, but it should be visible with small mstru- 
-monts in the evening sky in January. After that it 
goes south, and must be left to southern observers. 

No. 3030, VoL. 120] ‘ 


This is the thirty-seventh observed apparition of 
the comet, a much larger number than that of any 
other comet; Halley comes second with twenty-eight. 
Encke has not been missed at a single retmii since 1819, 

It IS the eighth comet detected this year, and so 
bears the designation 1927 h ; four of the eight were 
expected periodic comets, the other four were un¬ 
expected ones, though one of them (Gale) has proved 
to be a short-period comet. 

Sunspot Records from Arizona and Cali¬ 
fornian Trees. —Some years ago, Mr. A. E. Douglas 
noted that a correlation could be traced between the 
sunspot curves and the size of the annual rings in the 
great trees of California. Since the tree records are 
available for thousands of years in the |)^st, it is 
possible, once the relationship is established, to carry 
back the sunspot record into periods for which no 
data were formerly available. It will be remembered 
that Mr. E. W. Maunder noted a long period at the 
end of the seventeenth and begmnmg of the eighteenth 
centuries m which sunspots were exceedmgly scarce, 
and the eleven-year cycle seemed to be in abeyance. 
Some people even suggested that the cycle might not 
have existed until the eighteenth century. The tree 
record gives new information on this point. 

An article by Mr. Douglas in Jour. Boy, Astro7i. 
SoG, of Canada for September discusses the records of 
a number of Arizona pines. He states that he had 
noticed the hatness of the curve of sunspots as given 
hy the trees at the period noted by Mr. Maunder 
before he saw the conclusions of the latter. Carrying 
the research further hack, he has found other periods 
at which spot activity seems to have been temporarily 
suspended. Between 1000 b.c. and 300 b.g, activity 
was slight, then a more active period began. There 
were other lulls between a.d. 400 and a.d. 650, and 
between a.d. 900 and a d. 1200. In the same mnnber, 
Mr. R. E. De Lury discusses some fossil trees, the 
estimated age of which is 300,000 years, and shows 
that the eleven-year period was then in evidence- 

This study also affords evidence of the close corre¬ 
lation between sunspots and weather that exists in 
some districts of North America ; in Great Britain 
the correlation is much less evident, if it exists at alL 
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Research Items. 


The Double Axe in Kthuhia. -Lu Man for 
November, Mr. J. A. Wpranger lias noted ovain})los of 
the ocoiiiTeneo of the cloiibio axo in Dtriuua m vaso 
paintings, cinerary nrn reliefs, on bronze mirrors, aKS 
votive offerings, on coins, in tombs, and on a grave 
stele, with the view of their throwing light upon the 
iEgean or Asiatic origin of the Etruscans. It has, 
however, to be borne in mind that the occurrence of 
the cult does not necessarily mean that they brought 
it with them ah imtio ; it may have been introduced 
later in the course of their wide commercial relations. 
The evidence is by no means extensive, and, fui*thor, 
any conclusion must be tentative and liable to bo 
upset by further discoveries. It would appear that 
the double axe was known from early Etruscan times, 
as IS shown by the unique grave stele in the Florence 
Museum,—^the oldest inscribed Etruscan monument 
known, and the only one bearing an unmistakable 
double axe. Further, the later Etruscans were aware 
of its value as a symbol of Dionysus, and a weapon 
connected with sacrificial rites. It is, however, at 
Vetulonia that the best evidence is foimd of its 
symbolic value, where it occurs as an emblem of 
power with the iron fasces in ‘‘ the Tomb of the 
Lictor.” Yet nowhere does it occur as a cult in the 
Cretan sense. It is rather evidence of ‘ Mycensean ’ 
culture affecting the ancestors of the Etruscans, 

Obsidian. —In Ancient Egypt for September, Mr. 
G. A. Wainwright discusses the possible sources of 
the objects made of obsidian which have been found 
in ancient Egypt. As obsidian or volcanic glass is 
found only in certain areas, its presence in a non- 
volcanic country is a proof of trade communication. 
Dnfortmiatoly, it is not at present pos.sible to identify 
positively by petrological tests the place of origin of 
any given piece of obsidian. Hitherto it lias boon 
generally thought, and almost universally tho ten¬ 
dency among anthropologists to conclude, that 
obsidian in early times came from Melos ; but it has 
also been i^ecogmsed by some that other sources are 
possible. The abundant use of obsidian in Armenia 
and Mesopotamia militates against a Melian origin. 
Not only has obsidian been reported to occur m 
quantities in Armenia, but also the distribution of 
finds of obsidian implements m Armenia and Eastern 
Asia Minor and its relation to the distribution of 
flint implements, points to Armenia as a centre of 
use, with a peripheral contact with flint, where 
obsidian and flint are used side by side, until the 
flint entirely takes the place of obsidian. With tliis 
the distribution of obsidian in western Asia also well 
may be taken to agree. The farther from Armenia 
the rarer obsidian becomes, until in Anau, Turkestan, 
Palestine, and Eg^^qit it becomes a rarity* On the 
other hand, its frequency in Mesopotamia, which is 
thus an exception in the peripheral distribution, may 
b© accounted for by the facility of commumcation 
with Armenia by the river system. Several con¬ 
siderations equally point to an early connexion 
between the north and Egjrpt through Syria, such as, 
for example, the origin of barley, wheat, and the 
vine in S 5 u:ia, or in the case of the last named, 
perhaps Armenia; as well as the intrusion of 
‘ Armenoids ’ into Egypt in predynastic times. 
Armenia, therefore, rather than Melos, is the probable 
somce of the Egyptian obsidian, oommumcation 
being also easier in tliis case than with the Abyssinian 
obsidian fields. 

Nobwegian Decapods —Mr. James A. Grieg 
(“Decapoda Crustacea from the West Coast of Norway 
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and tho North Atlantic.” Bergens Museums Aarbok, 
1920 Naturvidonskabolig raokko No, 7), rocords 
soino rare decapods obtained rocontly from tho west 
coast of Norway and also gives a list of decapods 
collected by tho Michael Sars botwoon 1900 and !9!4 
during her expedition along the Norwegian coast and 
in tho North Atlantic. There is not much system in 
the list, for wo have Porcollana, Eupagnrus, and 
members of tho Thalassimdea sandwiched in, for 
apparently no reason at all, between species belonging 
to the Brachyura. It is intorosting to compare these 
records with the British fauna. Etmjnome aspera 
appears to be very rare, also Btenorhynefms longirostris, 
Inachus dorsettensis and J. dorynchus. Many oilier 
common British species apparently occur only occa¬ 
sionally in Norway. All breeding specimons are 
recorded, making those notes really valuable for 
reference. Amongst tho four species of Paaiphica, 
P, muUidenlata Esm. is well 1 ‘opresonted in the fjords, 
and' it IS shown that it is m berry from January to 
September, tho brooding season thus spreading over a 
long period, for mature eggs occurred both in March 
and September, possibly showing two breeding seasons. 
Among the rare deep -water forms in th e young fish trawl 
collected by the Armauer Hansen was one specimen 
of that peculiar crustacean Eryoneicus faxom Bouv., 
32 mm. long, which has been shown by Sund to b© 
ahnost’certamly the young of Polycheles sculpius Smith. 

TbAHSLOCATION IN THE COTTON PLANT.—^ProblemS 
of vital interest to cotton growers are investigations 
of the factors regulating the shedding of buds and 
young bolls, the variations in form and development 
of the cotton plant from climatic and other causes, 
and tho condensation of sugar to form colluloso in 
the lint hair. T. G. Mason and E. J, Maskoll, of the 
Trinidad Cotton Kosoarch Station, have tried 
elucidate these special problems by investigating tlie 
wider general problem of the translocation of nutritive 
substances in the cotton plant, and iheir local distribu¬ 
tion to leaves, roots, flowers, seeds, and lint {Empire 
Cotton Growing Review^ vol 4, No. 4). TIumt results 
confirm in part some obtained for oihor s|)ocioH by 
Prof. O. F. Curtis, of Cornell University. A strain 
of Sea Island cotton was used in tho experiments, 
and the work consisted essentially in t/ho analyses 
of samples of leaves, stems, and bolls collected at 
specified times from plants treated in certain dofmito 
ways. The bark and wood were analysed separately. 
It was found that in tho leaf both sugar and reserve 
carbohydrate fluctuated markedly, tho quantify 
rismg during the day and falling during tho night. 
In the bark there were well-marked changes in total 
sugar concentrations, winch followed closoly on those 
of the leaf, with a lag of about two hours. No 
appreciable diurnal fluctuations could bo denionstratod 
m the case of the wood, either in total sugar conconti*a- 
tion or in reserve carbohydrate. Diurnal cjhangos 
of sugar concentration in tho boll were similar to 
those in tho bark. The effoetB of niiging shoofcB 
were very marked. Above tho ring sugar concentra¬ 
tion rose rapidly; below the ring tho concentration 
fell as rapidly. In further investigations on the 
particular channel of transport, it was found that 
sugar continued to pass down a stem through a region 
in which bark and wood were separated by a ring 
of paraffined paper, and would also pass down into 
a seven-inch flap of bark continuous with tho bark 
of the stem at its upper end, but separated from tho 
wood throughout Ih© whole of its length. The 
authors conclude that the bark forms tho main 
channel of longitudinal transport. 



November 26 , 1927 ] 


NATVRE 


783 


Soil Stebilisation.— ^TJie Ministry of Agriculture 
lias issued an illustrated leaflet (No, 209) describing 
practical metbods of soil sterilisation for glasshouse 
crops. Although such treatment of the soil was 
formerly considered an expensive luxury, the modern 
grower has come to regard it as a necessary form of 
insurance, the question now being which method is 
the best to adopt. The two principal agents smtable 
for soil sterilisation are heat (steaming or baking) and 
chemical compoimds such as eresylic acid Special 
attention is paid m the leaflet to the former, as it is 
shown to be both more effective and economic. Small 
quantities of soil may conveniently be sterihsed by 
baking, the best results being obtained if the soil 
is in good condition and reasonably moist when 
treated, and is then stored for six weeks before being 
planted. Overbaking renders the soil mfertile. 
Steaming, however, is the more usual method of treat¬ 
ing the soil, and many ways of applying it are described 
with several illustrations. The choice of the steaming 
method must depend on the degree of soil sickness, 
as some allow of a deeper penetration than others. 
Eel-worm trouble, for example, cannot be eradicated 
by a superficial steaming. A repetition of the treat¬ 
ment is recommended every four years if a satisfactory 
standard is to be maintained, and sterihsing should be 
completed by the middle of January, as it is advisable 
to flood the soil after steaming, and sufficient time 
must be allowed for it to dry before the crop is 
planted. Preparation of the soil before treatment is 
essential for success; dry, open soils steammg better 
than wet ones. Nitrogenous manures should not be 
applied to recently steamed soil unless it is m very 
poor condition, as the treatment induces an accumula¬ 
tion of nitrogen. A dressing of potash, and occasion¬ 
ally of phosphate, however, may be given with 
advantage. With regard to chemical treatment, 
cresylic acid is the most usual agent employed, but 
it is much less effective than steam, owing probably 
to the difficulty of obtaining such intimate contact 
with the soil particles. Further, it is necessary to 
apply the acid annually, so that the higher cost of 
steaming is approximately counterbalanced by the 
less frequent applications required. Emphasis is laid 
on the necessity for care in all soil-sterilising operations, 
as the work is rendered useless if the projier precautions 
are neglected. 

® Edelmist,’ a Novel Fobm oe Fabmyabd Maitube. 
—^An illustrated account of a new method of making 
farmyard manure, which has aroused considerable 
interest amongst farmers in Central Europe, is given 
by A. Cunningham in the Scottish Journal of Agri¬ 
culture (vol. 10, p. 434). The manure produced by 
this process is known as ‘ Edelmist,* and is claimed to 
be superior to dung produced in the usual way even 
under the best conditions The chief feature in its 
preparation is that active fermentation is encouraged 
during the early stages, the dung being piled up 
loosely in shallow layers to secure the most favourable 
conditions for aeration. When the temperature has 
risen to 55°-65° C , the heap is thoroughly compacted 
by tramping, covered with a loose layer of fresh dung 
and allowed to remain untouched for 3 or 4 months. 
Several advantages are claimed as a result of the 
fermentation process, the most important being the 
/ fact that the easily decomposable organic constituents 
of the straw are broken down, so that any retardation 
in the rate at which the nitrogen becomes available 
to the plant is avoided. Further, the high tempera¬ 
ture is probably fatal to weed seeds and plant or 
animal pests. The tramping which follows the 
fermentation stage results m the exclusion of air, and 
in consequence the manure contains relatively few 
organisms, and can therefore be stored for some 
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length of time without suffering from undesirable 
changes. The losses incurred during the making of 
Edelmist are quoted as about one-half those of 
farmyard manure. The results of field experiments 
are somewhat variable, but the superiority of Edelmist 
over ordinary dung seems clearly indicated. The 
process is protected by British patent, the patentees 
providing plans for dungsteads, the cost of which 
they estimate would be repaid in from 3 to 5 
years. Although the present results are quoted 
from Germany, where the farming conditions are 
somewhat different from those in England, yet the 
Edelmist process must be regarded as a distinct 
advance on the ordinary, and often very unsatis¬ 
factory, methods employed m the storage of dung in 
Great Britain. 

Baineall Esr Belgiijm:. —It is satisfactory to note 
that the military occupation of Belgium from 1914 
until 1918 did not result in the complete disorganisa¬ 
tion of an important undertaking in the way of 
climatological research that had been begun m that 
country m 1909. In that year, a simple uniform 
system of ramfall measurement was organised with 
the object of obtaining a long series of daily observa¬ 
tions which would enable the normal rainfall for 
each month of the year over the whole country to be 
obtamed. Thanks largely to the efforts of J. Vincent, 
the number of observers supplied with standard 
instruments had reached 311 by the end of 1913. 
This number may seem small compared with the five 
thousand which represents roughly the number of 
contributors to the British Bamfall Orgamsation. 
It was reduced, moreover, to a bare hundred by’ the 
end of 1918. Nevertheless, this network has been 
found to be sufficiently close to determine the general 
characteristics of the ramfall of the comitry as a 
whole. The records for the seventeen years 1910 to 
1926 have been utihsed for tins purpose by E. Vander- 
linden, and the results of his researches appear m 
Vol. 2 of the Memoires de Vlnstitut Eoycd Meteoro- 
logique de Belgique under the title “ Sur la distribu¬ 
tion de la pluie en Belgique.** In addition to 
ordinary monthly means for these seventeen years, 
corrected means are given which allow for the fact 
that these years were mostly characterised by^^ rainfall 
in excess of the average for the forty years 1887-1926, 
judging from the records made at Uccle. The 
montlily means show that most ram falls in the south¬ 
east, where the liighest ground is situated. It seems 
clear that the moist winds from the Atlantic yueld 
up more of their moisture here than on the low ground 
nearer to the North Sea. There is an interesting 
discussion of the abnormally dry weather from 
Aug. 1920 to Oct. 1921, a drought apparently without 
precedent in Belgium in historic times. In this 
connexion accounts are given of all notable droughts 
of which records have been found since the year 1245. 
Some figures with regard to the maximum intensity 
of rainfall are worthy of note. They mclude a fall 
of 25 mm. in six minutes at Tmiihout on July 10, 
1889, and 200 mm. in three and a quarter hours at 
Louvain on May 14, 1906. 

Testing Ibon by means oe Ring Specimens.— 
In practical work it is usual to make the ratio of the 
radial thickness of a ring specimen to its diameter 
to be about a tenth. In this case the average 
magnetic force on the imier circumference of the 
ring is about ten per cent, greater than at the outer 
circumference. In general, therefore, an epor is 
introduced mto the results owing to the distribution 
of the magnetic flux not being uniform. M. G. Lloyd, 
of the TJ-S. Bureau of Standards, has computed the 
errors involved for various ratios of radial thickness 
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to iiican diaoK^tcr on the ashuiiipiion that tho ponno- 
alniity is constant In tlie Journal of the Jn,^litulm}i 
of Electrical Engineers, p. 932, 1927, M Huglio.s lias 
made computations talaiig into account tho vaiMatiou 
in the permeability of tho iron over tho cross-section. 
Computing in this way, lie finds that tho errors given 
by Lloyd are almost invarialily too small or too 
large. He discusses the relationship between tho 
actual hysteresis loss m the ring and that found by 
using alternators and by using a ballistic galvano¬ 
meter. Reference is made to the desirability of 
using a larger ratio of radial thickness of diameter 
than is customary, in order that any error due to 
mechanical strain produced by punching, etc., may 
be reduced. 

Strength of Electric Lamps.— The important 
paper on the mechanical strength of metal filament 
electric lamps which was read to Section G of the 
British Association at Leeds on Sept. 5 by Mr. 
Murgatroyd is published in Engineering for Nov. 4. 
The earliest filament lamps used platinum, which has 
a melting point of only 2028° Kelvin, whereas 
tungsten, wliioh is now used, has a melting p6mt 
of 3655° K. From theoretical considerations, Mr. 
Murgatroyd deduces that a temperature of about 
6270° K. would be the most efficient for illumination. 
He also deduces that the larger the crystals of the 
metal used in a filament the stronger the filament 
should be. He says that the size, shape, and orienta¬ 
tion of the crystal determines its mechanical strength. 
Using a simple apparatus he carried out * shook ’ 
tests on electric lamps. He obtained the following 
results. An electric filament lamp is weaker mechani¬ 
cally when it is incandescent than when it is cold. 
Contrary to ordinary ideas, the gas in a gas-filled 
lamp does not add to its strength. Spiral filaments 
also are not necessarily stronger than straight fila¬ 
ments. Ho emphasises that the chief factor in 
determining the iiieehameal strength of a metal 
filament lamp is the structure of the filament material. 
Since high tomporaturo tends to weaken a lamp, it 
might be thought desirable to increase its strength 
by worlang it at a lower temperature and therefore 
at a lower luminous ofiiciency. This, however, would 
bo a retrograde step. The 60-watt gas-filled lamps 
which h© tested when working normally were rela¬ 
tively strong in spite of the high temperature. This 
fact should encourage tho user to insist on higher 
strength in ail lamps without having to resort to 
uneconomical operation. For low candle-power 
lamps, a squat squirrel-cage type of mounting has 
many advantages m the present stage of develop¬ 
ment. 

The Slotted Wing in Aeroplanes. —^In aviation 
a difficulty arises in connexion with the use of slotted 
wings from the fact that with the slot open the 
maximum lift usually occurs at an angle of incidence 
considerably higher than with the ordmary uiislotted 
wing. In order to benefit to the fullest extent from 
the high lift co-efficient arising from the use of the 
slot, it has been necessary for the machine to have a 
high under-carnage, with some discomfort to the 
occupants both on taking off and on landing. An 
adjustable rear fiap to some extent overcomes 
this difficulty (Aeronautical Research Committee ; 
Reports and Memoranda, No. 1063 (A©. 245) ,* Model 
Experiments on R.A.F. 31 Aerofoil with Handley 
Page Slot. By H, B. Irving, A. S. Batson, and 
B, H. Williams.—London : H.M. Stationery Office. 
6d. net). Wlien down, such a flap, in effect, increases 
the angle of incidence of the wings and simultaneousJy 
possesses the additional advantage of giving an in- 
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(‘ivas(^ m uiaxumiiu lift over tluU- provided by tho 

slot. 

Fluid Vgrtutls.-' With the object of supplying ^ 
data for a luonj ('oniploio matlunnatieal troatnic^nt of 
the vortices formed in a iluid aliout a, body rotathig 
m it, or if tins should prove impossible, for a (|ualit-ativp 
treatment of tho problem, Messrs. ''1. Terada. and Iv. 
Hatton, of tho Aeronautical Research Jnstituto of the 
University of Tokyo, have made a photographic study 
of tho forms of these vortices under various boundary 
conditions. Spheres, cylinders, and discs have been 
rotated in cylindrical and rectangular vessels some¬ 
times alone, sometimes in pairs, with tdio directions of 
rotation tho same or opposite, and tho torcpio on iho 
outer vessel has boon measured. The vortices pro¬ 
duced in the lic|uid show great porsisl/onco and accom¬ 
modate themselves to widely differing boundary 
conditions, behaving as if they were rings of defoiin- 
able material possessing a form of elasticity. No | 
hydrodynamic theory has been found capable of 
covering tho whole of tho effects observed. The paper 
appears in the August issue of tho Report of the 
Aeronautical Research Institute, Tokyo, and is well 
illustrated by photographs. 

Vertical Illumination of Metallurgical Speci¬ 
mens. —In the Journal of the Royal Microscopical 
Society for June 1927, Mr. Conrad Beck disemssos 
from an optical point of view tho best method of 
illumination of metallurgical specimens with the ver¬ 
tical illuminator, and, in particular, the method used 
by Mr. Harold Wrighton, whose photomicrographs 
showed a resolution of lines about 1/150,000 inch 
apart. Since the resolution depends on tho a}:)©rture 
of the object-glass, the whole aperture must be utihsod 
to make the best use of tho magnifying power. Hus 
condition cannot bo realised when a prism or an opa<iuo 
reflector is used. To obtain the best results, a t<rans- 
parent reflector is necessary of a size at least* as la-rgt^ I 
as the back Ions of the olijoct-glass. Other two <H)n- 
ditions are shown to be essential for jiorfoct illumina¬ 
tion : tho light must (1) ho centred and (2) in 
focus upon the object To fulfil the thn'o conditions 
an optical bench arrangomonfc is necessary. One Ions 
is used to produce a suitably sized imago of the sourci^, 
and an ms diaphragm tu vary the size of this second¬ 
ary source. A second ions focusses the diaphragm at 
a position close to the back lens of the objoct*-glass, 
whilst a second diaphragm allows tlio area of tlio fiolcl 
to be controlled exactly. The arrangement also j)or- 
mits the us© of the method proposed by Prof, (-arl 
Benedicks of obtaining various typos of oblique 
illumination by the use of patch stops, llio dcsii'cd 
effect can be obtained by placing a suitable stop clos (3 
to the first diaphragm. 

The Thermal Bissociation of (jAiuioNvi. 
Chloride, —Phosgene, or carbonyl chloriilo, decom¬ 
poses on heating into carbon monoxide and chlorine, 
and measurements of tho dissociation c,onsl.ant by 
chemical and physical methods are described by 
H. Ingleson m the Journal of the (Jhendcal Society for 
September. The gas was Jieatod m a rpiariz bulb iwid 
the chlorine determined lodomotrically or by tho rise 
in pressure measured on a mariomotor. 1110 rosult.s 
from the two methods agree satisfa<‘.torily and tho 
usual straight line relationship holds between tho 
reciprocals of the temperatures and tho logarithms of 
the dissociation constants. Tho approximate heat of 
tho reaction was found to bo 25,590 caL at 4Hr\ in 
agreement with tho value obtainoil by lliomsem ^Vho 
decomposition of carbonyl chloride appears to be 
catalysed by the chlorine which is formed, and tins was 
first noticed by Christianson. 



Standardisation of Telephone 


'iu*n} ^years it lias been customary to test the 
:ii» icncy of telephone receivers and micro- 
; u n- cchipansons against instruments selected 
y tu <«. The international committee on long- 

‘'JA 7 , hony has now specified a standard which 

,h h «‘‘t I lentific principles. The European master 
t I (! "’ !' be kept in a special laboratory in Pans 
' J n hi h‘ ' vailable to any European administration 
?. laim s ' urer for standardising instrmnents. The 
* ua'11 also be available for researches on tele- 
. ‘ p' jau 'Mcs, such as, for example, the comparative 
iiciilaiJ* G efficiencies of the European languages 
lr> a pKp» r red by Mr. B. S. Cohen to the Institii- 
)n (.f Tuh rical Engineers on Nov 17, a record is 
. ra ui . ct methods hitherto employed for telephone 
d line transmission standardisation. He 
Li I ,*j a /jbe5 the new methods and the modifications 
of i !c methods now being introduced. The paper 
is jfugciy be md on the results obtained in the research 
lanti'ciloric. of the Post Office. 

’ riii : j t < adopts a nomenclature used by the Post 

... b < ' IS becoming standardised By the volume 

f meant its louchiess or amplitude, and by 

‘list Mint* ' meant imperfection in the reproduction 
f'l G'ii will. A distinction is made between articula- 
ii 'H iiiid ' alligibihty. Articulation means the com- 
j Id I: olive w Section in the reception of soimds not 
. ideas, whilst intelligibility means the com- 

itiVij yi Section in the reception of sounds con- 
\ f soiiy, fd‘. ‘.s. These depend on the volume and 
. f the sound as well as on external and 
‘iuiiiow loises. 

It j - easy to understand what telephone en- 

i “ ' m by a ‘transmission unit ’ Formerly it 

* es of standard cable’ This has become 
and the transmission unit is now generally. 
'* er as the logarithmic ratio of two powers 


or of two currents, the former being a iog^.. 
the base 10 and the latter being to the Napiena.. 
base. It IS proposed to call the former the ‘ bel ’ 
after the inventor of the telephone, and the latter 
the ‘ neper.’ Feelmg runs so high between the advo¬ 
cates of these two units that, faiite de mieux^ it has 
been decided to sanction the use of both. 

The method of testing articulation is to send 
twenty-five different sounds to a recordmg observer 
slowly and uniformly. The xDercentage of the sounds 
received correctly measures the articulation. It is 
satisfactory to learn that with good, solid back 
microj^hones there is practically no ageing effect 
New microphones have to pass a comparative test 
against a standard One of the tests of the new 
telephone receiver was to jar it by drop^iing it from 
a definite height on to a steel plate 100,000 times 
This had little if any effect on its efficiency. 

In the latter half of Mr. Cohen’s pajoer he discusses 
the kind of apparatus most suitable as a telephone 
standard. He also discusses the frequency range for 
broadcasting, etc., recommended by the international 
committee. The ‘ ideal ’ range covers xDerfect repro¬ 
duction of speech, music, and most noises. In this 
case all soimds having frequencies lying between 30 
and 10,000 cycles per second must come through the 
apparatus. For ‘ high quality ’ speech and music, 
the necessaiy range includes all sounds having fre¬ 
quencies between 100 and 5000 ; whilst for ‘ good 
equality ’ articulate sx3eech, only soimds having fre- 
cxuencies between 200 and 3000 are required. From 
I the of view of articulation, the mean speech 

frecpiency is 1500 cycles. This means that the removal 
of all the components of the somid which have fre- 
c[uencies above 1500 gives the same quality of articula¬ 
tion as the removal of all the frequencies below 1500 
would give. 


The Mellon Institute. 
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TING developments of the work of the 
Institute in the University of Pittsburgh, 
i the last annual report, are the new 
s for analytical chemistry under Dr. 
and for ‘ pure chemistry ’ under Dr. L. H. 
When the Institute was originally estab- 
question of the position of research in 
mistry and other subjects was considered. 
1 contradict the director’s statement that 
ire science investigator, who is the father 
fforts in industrial research, falls the glory 
those discoveries that lie at the ground- 
our knowledge of nature, and of all our 
utilising natural products.” But the 
uestion is whether ‘ pure ’ research should 
sod in another department of the Univer- 
the control of a director specially interested 
j science, and, if so, what hatson should 
een such department and the Institute, 
)r an Institute primarily dedicated to 
research should make provision ‘ also for 
search. Apparently the original decision 
‘eversed, or perhaps it would be truer to 
le development of the work of the Institute 
ired necessary some provision for pure 
In a research institute of this magnitude, 
or advisory and consultative work both in 
chemistry and in pure chemistry can 
understood. 

)gress of the Institute is exhibited ixi the 
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report m the form of curves showmg steady progress 
except for perturbations during the War period. The 
fellows, at present 102 in number, are at -work in 
connexion with 58 industrial fellowships, and a sum of 
nearly £120,000 was paid during the last fiscal year in 
support of research m the Institute by the fellowship 
donors; and the total amount of money approxDriated 
by companies and associations to the Institute during 
the first sixteen years of its work is approacluiig a 
imllion pounds, all of which was disbursed in sustain¬ 
ing fellowship research These astonishmg figures 
would have gi*atified the originator of the scheme, 
the late Prof. Duncan, and must give great satis¬ 
faction to the benefactor whose honoured name is 
associated with the Institute. 

The Institute has published a bibliography of books, 
bulletins, journal contributions and patents issued 
from the Institute from the inaiigui'ation of the 
Industrial Fellowshix^ system (March 1, 1911) to 
January 1, 1927. The director, Dr. E. R, Weidloin, 
expresses the hope that the list will serve a useful 
purpose, especially in libraries of other research 
laboratories. Incidentally, the publication gives 
convincmg evidence of the success of the work 
initiated by Prof. Kennedy Duncan, of which par¬ 
ticulars have been published from time to time in 
Nattjbb. The researches conducted in the Institute, 
with the financial support of industrial firms, cover 
a wide field in applied chemistry, physics, biology, 
metallurgy, and other subjects, and the long list oi 
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unc h\ not directed 

profit of the contributing firms 
by the list of contributions on sxnoke- 
aDatemont, rosoarch on which has helped to clarify 
Pittsburgh’s notorious atniosphore. A jiossiblo 
criticism of the list itS that it would havo been profor- 


ablo to restrict the ontrios to contributid^ ^ t *4 
interest to the exclusion of arti(^ of a - * 

character, important as ilio work ol ;)rop 
undoubtedly is in lulation to HciontiIi(^ i oarclt 
example, tho article publisiicd in tho f p( • n am 
Journal^ entitled “ b(iiontific Kosoarch < i\ 0 .. its ^ 
to Industry,” was probably of ophoinoi d' 


Insect Flagellates and Disease—A Study in Adaptation/ 


Tj^LAGELLATES of the family Trypanosomidse are 
for the most part parasites of the intestinal tract 
of invertebrates, chiefly insects. Infection is con¬ 
taminative, one insect infecting itself from encysted 
stages of the flagellate voided in the faeces of another. 
In African sleeping sickness the trypanosome lives 
both in the tse-tse fly and in man. It seems clear that 
originally these pathogenic flagellates were limited 
entirely to insect hosts, as the majority of the members 
of the family still are. 

It IS found that certain lizards acquire an intestmal 
infection presumably by devouring infected insects. 
The flagellates finally adapt themselves to life in the 
hzard’s intestine, whence in some cases they invade 
the blood stream. If the insect which causes the 
intestmal and blood infection when devoured by the 
lizard be one which sucks the blood, then such an 
insect might infect itself from the blood. The original 
contaminative method of infection of the insects from 
one another may still persist, though it may be no 
longer necessary. If it were lost a condition of affairs 
lilie that m Trypanosoma lewisi would be reached. 
The flea ingests trypanosomes from the blood of the 
rat, and later voids trypanosomes in its faeces, which 
when eaten by the rat lead to infection. The in¬ 
fection IS associated with development in the hind 
gut of tho flea. In the ease of sleeping sickness, 
tiyxianosomes taken up from the blood of man by tho 
tse-tso fly develop m the anterior part of tho alimentary 
tract and are inoculated into tho skin when tho fly 
feeds. Infection of man is inoculative and not con- 

^ Hutstaiice of a paper read by I'll, C. l\r Won von, CMC, CJJ E., 
B'.K.S.j to the Royal Society oi EdmburKh on Uct 21. 


tamiiiativ© as in the rat. Tho flagella - in 
has moved from a posterior to an anter’' »;• Ht 4 dioi 
else the tse-ts© fly is not tho original invc’t ebrato 
Surra of horses is transmitted by tabaeid flies i 
purely ^lechanical manner. The fly hstea an 
fected animal, and if it feeds agan wdthin a f 
minutes on another animal, the trypan wsm men \\\n 
remain alive on or in its proboscis an idoiuJetc 
The chances of survival of the flagolhe tVeuid i. 
greater if it could establish itself in tho fl .i-: a del n > * 
infection. It is possible that this has o< • i-etl in t tie 
tse-ts© fly; it would explain the develc/>' li'Oi; m die 
anterior of the intestine. In ^ aviar hjuI 

oriental sore it has been shown that I • fiaraslia 
taken up by Phlebotomus develop in tho n d.erier jjart 
of the intestine. Assuming that the sa?* I lly is Dir 
transmitter of these diseases, it has yet -f bo dett^r 
mined how the flagellates are inoeulatoii j ih? iuimar 
beings. 

Flagellates havo also adapted themsei f'S i ) lire -e 
plants. Studying such infections in CoiV j*uI a 

Strong has noted that plant bugs luul" '- 

flagellates infect not only'a Euphorbia but 4 . 
lizard which devours it. Tho inoculation of du* 
flagellate from the hzard’s intestine into M; .duu of Ur 
monkey caused an ulcer m which rouiitb 
the flagellate persisted for more than tv) wei i 
Though Strong’s work undoubtedly eee 

firmation, it illiistratos how insect flagollat. 4 '. n r ‘g 5 n. d;; 
confinoil entirely to tho insect host, h ^ ^ judedeJl 
th(urisol VOS to higlier animals and plants ai»^ * < r. / *, t 
with tho dovolopmontof a complicated life h, , ' » 

m many cases led to tlio production of deb ic ■ 


The Statistics of Accident Investig'ations, 


imjiortant article has appeared m the Journal 
of the Eoyal Statistical Society (vol. 90, Part 3, 
1927) on practical apphcations of the statistics of 
repeated events, particularly to industrial accidents, 
part of which had been read by Miss Newbold before 
the Society on April 26 last. Several times in these 
pages, articles dealmg with accident investigations 
have been reviewed, and it is useful to have this very 
able summary of a number of separate hues of attack 
as well as the statistical details and tables. Research 
, workers sometimes fail to understand some of the 
simpler laws of causation and reproduce their results 
' in such a way as to render interpretation difficult or 
impossible. Averages are assumed without evidence 
to foe what they seem to be, and comparisons are made 
between incomparable groups. 

Miss I^ewbold’s work shows the difficulties that 
confront the statistician when data have to be treated 
scientifically. She begins by a liistoncal review of 
accident work and mcidentally points out how com¬ 
plex are the problems involved. She considers the 
question first abstractly, looking upon an accident 
simply as an ©vent, and assumes that we have a record 
of the numbers of such events happening to different 
people in certain periods of time and that the external, 
conditions are umform. Even with these assumptions, ‘ 
there arises the question as to whether the distribution 
of events among the mdividuais is a purely chance 
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one, and if it is not, to what/ extent are tho undodyi 1 
pocuUarities masked by ehanco variations aud li iu 
far wo are able to strqi off th(^ mask aud see tho fo -m 
of these peculiarities. 

This involves a discusKSi'on of iho mathem‘«t 
treatment of such data and a considorat.mn ifi elt'^r 
native methods. To know if a high accid* in 
a department is due to a few peojilo or f * aj 
conditions alike for all is of practical imnn»'/but. 
is difficult to determine. On the whole, num a co!.- 
sideration of the work done so far, thou mjiio ut* 
dication that the same people aro Ukoly t * (no or ho /1 
small and major accidonfcs. Results^ JtM.i;‘ovor a,)i> 
not sufficiently definite to provide a basis ;-)r rwiirnuis- ^ 
trative proposals, but tho weight of tla*. grad mill/ 
accumulating ovidonc© and the mxpioimmmi 
statistical technique show clearly that tha woik is* 
worth pursuing. * t 

The discussion which followed the robdmg of 
paper is also valuable, representing diff N'Oiit poiiii^r 
of view. Dr. M. Greenwood gave some d ,‘i1s of funfi- 
durmg the War the study of accidents be ^ tudifiig 
gradual development of the problem. n fi.g 

Wilson spoke about the improvement ir i • * 

during recent years, so that no longer was 
to ' wait and see ’ in order to deternimo x 
w^s dangerous or not. He expressed tin * 

tho'-^ame would com© when wo should bo a r 

V 




j>se who were lix ly to get accidents 
it them from entering certain occupa- 
Dr. Millais Culpin gave some actual examples 
' ka man’s temperament expressed itself in 
its and showed from his own researches that 
fihlK n‘ent groups of people a considerable proportion 
'/Msed symptoi -s which would render them liable 
f- eidents should they be exposed to risk. 


liversity and Educational Intelligence. 

' ABRIDGE.—The late Miss Mcx4rthur, formerly of 
n College, has left the residue of her estate, stated 
pe not less than £4000, to the University for the 
ird of a prize or ifUizes for the encouragement of the 
dy of economic history 

Runington, Emmanuel College, has been re- 
, .^'^j3cted to .lie Benn W. Levy reseaich studentship in 
''!'kloehemistry. 

;. ' The Financial Board has proposed to the University 
he purchase of the Balfour Laboratory from Newn- 
ham College, with the view of its being adapted to meet 
lie needs of the Faculty of Geography. 

Dr, B. Chodat has been appointed to represent the 
' Jmversity at the celebration of the seventieth birth- 
. iay of Prof* A. Pictet in Geneva, and Prof. Inghs for 
, the coming centenary of the Institution of Civil 
Ingineers. 

The governuig body of Emmanuel College offers to 
h research student, commencing lesidence at the 
University in October 1928, a studentship of the 
annual value of £150, tenable at Emmanuel College 
for two years, and renewable, m exeeiitional circum¬ 
stances, for a third year. Pieferenee will be given 
to a candidate who has already completed at least 
one but not more than two vears ot research TIio 
studentshi]) will bo awarded m July, and applica¬ 
tions should 1)0 sent so as i-o ivacli the Master of 
Einmamiel (Tlio Master’s Lodge, Eiiimamiel College, 
Cambridge, Jhigland) not later than June 30. 

Edinbeboh. —At the mcc'ting of the University 
Court on Nov 14, it was announced that Lady Lye 11 
of Kinnordy has prosonfcod to the Department of 
Geology valuable collections of minerals, rocks, and 
fossils, together with cabinets for keeping them. In 
addition, Lady Lyell has given many geological books, 
papers of historical interest, and a collection of auto¬ 
graphed letters from scientific workers of note to the 
late Sir Chailos Lyell. 

Loistdon. —Messrs. J. Lyons and Co., Ltd., have 
contributed 250 guiiaeas towards the ostabhsliment of 
the proposed chair of dietetics. 

Dr. J A, Braxton Hicks has been appointed as from 
Sept. I last to the University readership in pathology 
tenable at the Westminster Hospital Medical School. 
Dr. Hiek-^j was educated at Epsom College (1896-1902) 
and Westminster Hospital Medical School. In 1907 
he obtained the M.B., B.B, degrees with honours in 
•athology, and in 1910 the M.D* degree m pathology 
.f London and the D.P.H. (Cambridge). Since 1910 
tie has worked in the Deioartnaent of Pathology at the 
■'■minster Hospital and Medical School, and since 
ht iboratories were enlarged under the J ohn Burford 
J arliil Bequest, he has been director of the laboratories 
!^!} the Hospital and Medical School. 

The King has approved the appointment of Prof. 
yV. R. Halliday, professor of ancient history in the 
"Jniversity of Liverpool, to be Principal of King’s 
Jollege, as from Jan. 1 next, in succession to Dr. 
Ernest Barker, who has resigned. 

OxEOBD.—Profs. E. S. Goodrich and F. A. Lmde- 
nann have been appointed by the heads of the 
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scieix 

Library .. lui... 

The Board of the ... dty of 
Mr. Arthur P. Dodds-Pautver, of Magdalen v. 
member of the committee for the control of the Le^i'.. 
Evans Collection. 

Prof. A. G. Tansley, Sherardiaix professor of botany, 
delivered his maugui’al lecture on “ The Future De¬ 
velopment and Functions of the Oxford Department 
of Botany ” on Nov 22. 

The Kmg has approved the appointment of Sir 
Edward Farquhar Buzzard to be Regius professor of 
medicine in the University, as from Jan 1 next, in 
succession to Sir Arcliibald Garrod, who has resigned. 

St. Andrews. —The University Court has appointed 
Mr D E Innes to be reader in geology m the 
University. _ 

The governors of Loughborough College invite 
applications for the award of five open scholarships 
in the Faculty of Engineering, each of the value of 
£75 per annum. The scholarships are open to British 
subjects from any part of the Empire, and are 
tenable at Loughborough College, Leics., England, 
for the jiei’iod of the full diploma course. The 
entrance examination for the session 1928-29 will 
be held on April 24, 25, and 26, 1928 All applicants 
must be not loss than .sixteen years of age on Oct. 1, 
1928 Further particulars and application forms 
may be obtained from the College Registrar. 

The Council of the Royal Meteorological Society, 
With the view of encouraging the study of weather 
in schools, invites teachers to send in essays on that 
subject, foi which three piizes \vill be given. The 
Cbuncil considers that the essay should include a 
description of the woik which is actually l^emg 
carried out or has been carried out by the teacher 
and his class The essays should be limited to 2000 
words, but may be accompanied by examples of 
juipils’ work. They should be received by the 
Society not later than June 30, 1928. It is hoped 
to publish the winning essay or essays m the Q?iart€rl^ 
Journal of the Society. The essays should be for¬ 
warded to the Royal Meteorological Society, 49 Crom¬ 
well Road, London, S.W.7. 

According to the statement for the year 1926-27 
issued by the Rhodes Trust, there were 187 Rhodes 
Scholars in residence that year, of whom 93 were 
from the British Empire and 94 from the United 
States; 64 completed or gave up their scholarsliips. 
Of those in residence, 4 were taking mathematics, 
32 natiual science or medicine, and 2 forestry or 
agriculture. Sir Robert Borden, sometime Prime 
Mimster of Canada, was the Rhodes Memoiial 
Lecturer for the year and delivered three lectures on 

Canada m the Commonwealth ” ; the lecturer for 
1927-28 will be Dr. Abraham Flexner, of the Rocke¬ 
feller General Education Board, New York. During 
the past year the Rev M R Ridley was appointed 
t-o the first Rhodes Travelling Fellowsliip ; two 
further appointments, for which resident fellows, 
tutors, and lecturers at Oxfoid are eligible, will be 
made early in 1928. Information on the Rhodes 
Scholarships and Fellowships can be obtamed from 
the offices of the Trust, Seymour House, Waterloo 
Place, London, S.W.l ; in the United States, from 
President Aydelotte, Swartlimore College, Swarth- 
more, Pennsylvania ; in Canada, from Mr. J. M 
Macdonnell, National Trust Company, Limited, 
Montreal, P.Q. ; in Australia, from Dr. J. C. V. 
Behan, Trinity College, Parkville, Victoria ; in South 
Africa, from Mr. P. T. Lewis, Court Chambers, 
, Keerom Street, Cape Town. 



I 


„ - 1 . 

, xobo .—The u ofYicial record ot the 

.^oieiy reads as follows • ‘‘ Momoranduin that 
xNOvemb. 28, 1660, These ijorsons foliowitig, according 
to the iisiiall custom of most of them, mett together 
at Gresham Colledgo to hearo Mr. Wren’s lecture, viz. 
The Lord Brouncker, Mr. Boyle, Mr. Bruce, Sir Robert 
Moray, Sir Paul Neile, Dr. Wilkms, Dr. Goddard, 
Dr Petty, Mr. Ball, Mr. Rooke, Mr. Wren, Mr. Hill. 
And after the lecture was ended, they did according to 
the usual manner withdraw for mutual converse. . 

November 28 , 1867 .—In a letter of this date, 
Gassiott told Tyndall the following story of Davy 
entering Pepys’ shop m the Poultry. Showing him a 
letter Davy said, “ Pepys, what am T to do, hero is a 
letter from a yoimg man named Faraday ; he has 
been attending my lectures and wants me to give him 
employment at the Royal Institution^—^what am I to 
do ? ” “ Do ? ” replied Pepys, “ put him to wash 

bottles ; if he is good for anything ho will do it 
directly, if he refuses he is good for nothing.” '' No, 
no,” replied Davy, “ we must try him with something 
better than that.” The sequel was that Faraday was 
employed to assist Davy m the laboratory. 

November 30 , 1845 .—One of the most remaikablo 
days in the history of railways was Nov. 30, 1845, the 
day fixed by the Board of Trade for lodging plans and 
specifications for new lines. Extraordinary measures 
were adopted for producing the documents and for 
getting them to London m time. No fewer than 1200 
companies were started that year, the capital repre¬ 
sented by the schemes amounting to £560,000,000. 
In 1846, 600 railway bills were actually brought 
forward, and it was then that ‘the battle of the 
gauges’ set in. It was, however, only on Brunei’s 
Great Western line that the 7-foot gauge was used. 

December 2, 1846 .—Some of the earliest experi¬ 
ments in arc lightmg were made by Staite and Petrie, 
who worked together at various problems. To Petrie 
was due the invention of the first truly self-regulating 
arc light, while on Nov. 28 and Dec. 2 , 1846, ho 
demonstrated the use of his light from the portico of 
the National Gallery. 

December 2 , 1856 .—On this day Friedrich and 
Wilhelm Siemens took out the British patent for their 
regenerative furnace, which a few years later found 
its most important application in the open hearth 
method of making mild steel by the Siemens Martin 
process—a process by which to-day more than 80 per 
cent, of the steel of the world is produced. 

December 2 , 1857 .—“ Tlie advantages of science in 
nautical afiairs,” said Mr. Fillmore, President of the 
United States, on Dec. 2, 1857, “ have rarely been 
more strikingly illustrated than in the fact stated in 
the report of the Navy Department, that by means of 
the Wmd and Current Charts projected and prepared 
by Lieutenant Maury, the Superintendent of the 
Naval Observatory, the passages from the Atlantic to 
the Pacific ports of our country have been shortened 
by about forty days.” A wiiter three years later 
calculated that Maury’s work saved the country more 
than 2,000,000 dollars per annum, and that a British 
sailing vessel on passage from England to Australia 
saved £1200 by the use of his charts. 

December 3 , 1847 .—It was on Dec. 3, 1847, that 
Lyon Playfair wrote to James Yoimg telling him of 
a petrolemn spraig'in Reddmgs Colliery, Alfreton, 
Derbyshire, and suggesting he might turn it to account 
The flow of oil was only about 300 gallons a day and 
this rapidly diminished, but it was through this 
enterprise that Young was led to experiment on the 
distillation of oil from coal, and thus laid the foimda- 
tion of the shale oil industry. E. 0. S. 
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Royal Society, Nov. 10 {coHllnuedJ y. '11 ' 

ExPKU MKNTAL PllYSiC ^ , * 

R. S Edwards On p effect of tci. i'urJiUru 01 .', k' 

viscosity of air : Now moasuroinoiiits ‘ , »» !fii« n ik\\ m 

on the variation witli tom[)oraturo - {ac ^ 

of air ovc'* the range of 15^" 0 . to 44^ |o 
accuracy of i/. e results obtaiucd by A. mi . / 

The present ixieasuromonts corrob t.lios ^ 1 

previous oliscrvcrs and not those of ‘ j 

coueludod that iiiero is no breakdown of f 

law in the region of 250'' C., and tbal- ^ 

constant is constant over the whole of llto m* P 

tioned above. 

P. Kapitza : Further dovolopmonl the 
of obtaining strong magnetic fields. Thesf fiol*' 
obtained for a short period of time only, as it 1. ’eg 
possible to a])ply largo ])owcrs to the rf.il 
overheating it. Ln this manner fields (-1 lOO^iOC 
have been obtained. It is now possilf in use ) ’j 

])owers. In the place of accumulators . large r , j 
ator by means of which ])owers up to kdowB-l m I 

can be obtained in the cod for iL, sec. ^ ss^boon 
Up to the present, magnetic forces * to af 
350,000 gauss have boon obtained in * volmno 
2 c.c. W 

F. H. Rolt and H. Barrell: Contact fkrt siirl * 

The object of this investigation was to jiiiriMni - - «^ 

phenomenon of ‘ wringing ’ which is m oxtoiisi ^ 4y * 
in forming combinations of gauge i i 

Johansson type. These gauges, which f>f hard« coj 1 
steel, have their imjiortant surfaces finiwlu*d to w high -' 
degree of flatness, and when brought into iiitiinudo/ 
contact are found to adhere together vuy^atTOigly,'; ‘ 
The adherence depends to a large extent^ 
smoothness of the surfaces; so much so, fhiit 
having optically polished surfaces can to ; 

having 
' a vory i 

.. ..hf lit. j 


adhere when quite clean, whereas ti' 

‘ lapped ’ finish require the in trod net < 
fine film of oil or other liifuid to prod ^ 
Repeated wringing togetlior of gauga‘* 
but measurable wear of thoir suriaees ' t 
IS exjilamed as the molecular attraction 
surface molecules of the gauges Ju the . 
surfaces, the average separation botw( - 
cules on the two surfaces is considerabh 
with smooth surfaces, and the function ' 
in the former case is to act as a link bot^ 
widely separated molecules. 

W. Mandell: The determination c 
moduli of the piezo-electric crystal Ro* 
a statical method. Rochelle salt j)o, 
electric properties, the magnitude of th 
several hundred times greater than with 
effect IS associated only with crysi.a.. 
asymmetric structure, and occurs when 
submitted to mechanical stresses. It w( 
apx)ear that the phenomenon may bo c 
to its elastic properties Elastic surfaces 
giving a numerical measure of the oxior 
length for unit tension for all directions is: 
whilst other surfaces give the amount < ' 
unit couple. Rochelle salt almost lo^ 
electric properties in a very abrupt mam 
the temperature above 23° C. The e 
measured by the ‘ bendmg-beam ’ metl 
peratures above and below this critical ]i 
change in elasticity due to molecular re 
was too small to be measured by this mo 
electric crystals exhibit a change iu doul 
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• tio.Hlutii^ Ktress. Pockels 
0 ) dpi ermine whether this 
III »Viy duo solely to the 
by the electric fiold or 
f I reel oifiuenee ot the electro- 
•jIujii in lese crystals On 
OH* ‘“iird^ . moduli found in the 
nvults, tlie electro-ox>tical 
i'OHtntic field is about five times 
itan “<1 by the inechanr 1 effect 
^uH tV-i Hochelle sah agrees with 
'iwiioe PI d silica, namely, that an 
( \t*i* a direct influence m piezo- 

's : 111 tigation of the molecular 

»nia\i optically active crystals, 
f ♦p v-^bc, ’ rhodium oxalate, sodium 
tyh'i aamiiie sulphate, guanidme 
ei'ihei * oly imiaxial or so nearly so 
mappreciable Their optical 
to a special atomic arrange- 
p of structure The similarity 
‘ spersion curves of crystals and 
lum rhodium oxalate is not due 
all el molecules m the crystalline 
< s are spirally arranged in tlie 
’ bhium sulphate is an exceptional 
illy active crj^stal In this ease 
.culty in making sure about the 
' of a lamellar structure 
a i ae dielectric constants of ammonia, 
d ' jjne : The dielectric constants were 
» oeratures near to -47°, 16° and 
iiecjuencies of approximately 300, 

1 : A heterodyne method was used. 

•' idependent ot the frecpiency within 
erimental eiror Tho quantity e - 1 
0 the tlensity, although there is some 
> to tlio compressibility correction, 
1 the variation ot € with temperature 
I)roximaicl;)^iy Debye’s ecpiation, and 
Lies for the electric moments of the 
.dated hy it are I -49 x 10"^® for ammonia, 
r phos])hino, and 0T5 x 10“^® or jiossibly 
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itchison and C N Hmshelwood Tlie 
« lility of nitrous oxide and ammonia in 
^' discharge In discharge tubes at low 
p/» ' % emmoma is five to seven times as .stable 

' ' jxide. Since this ratio remains of the same 

* t tin different electrode materials are used, 
’ / the discharge is passed through the two 
yp ■ ler in series or in parallel, it is probably 
Hj e to conclude that ammonia requires ionic 

J|i ' of considerably more violence to decompose 

lib dioso required by nitrous oxide. 

I McLennan, K Ruedy, and E. Cohen : The 

p ac suRce])tibility of tho alkali metals. Sodium, 
I' um, rubidium and osesmm are paramagnetic 
)t diamagnetic. 

F. Elam : Tensile tests on alloy crystals (4). 

. nments have been made on tho distortion of 
als of a copper alloy containing 5 per cent, 
iimum. Like the brass crystals already investi- 
pp’ >>d, these slip for a longer period on one octahedral 
b' ae than would be expected from geometrical con- 
t erations A cored structui'o does not appear to 
ect the slip-plane and the direction of slip, but 
’‘"tno annealed crystal is harder than the im-aimealed 
In the early stages of deformation copper is harder, 
and hardens more rapidly for the same amoimt of 
shear than either of the alloys, but both the final 
breaking load and the elongation arc higher ui the 
case of tho alloys. 
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D. W. Dye , A magnetometer lo 
of the earth’s vertical magnetic ii 7Q 

measure Tho iiistniment consists ——~ - 

eoii sj-stem set up with ith axis truly vet. 
the appro]mate cuiTeiit traverses the 
the vertical component of the earth’s held is\..xactly 
neutralised The resultant field is horizontal anrl 
diroetetl along the magnetic meridian This ( ondi- 
tion IS indicated by the hel]) of a small vibration 
detector The detector consists of a small and very 
light flat coil free to vibrate aliout a horizontal 
axis normally lying approximately in the plane of 
the magnetic meridian The ])]ane of the coil is 
vertical and the axis of vibration hoiizoiital. The 
coil IS traversed hy a relatively large alternating 
current at its resonant vibration frequency Lhider 
these conditions it is very sensitive to a vertical 
field The condition of rest of the coil corresponds 
to a zero vertical field. The sensitivity is erpuvalent 
to about I 7 The complete installation enables a 
measure of vertical intensity in C (I 8 . mnts to be 
realised to an ab.solute accuracy of about 27 . Base¬ 
line values should be realisable to a reproducibility 
of 0 07 

G W C Kaye and W F. Higgins . The thermal 
conductivities of certain liquids. The thermal con¬ 
ductivities of a number of coimiion liquids have been 
determined by a ' plate ’ method, over a range of 
temperatures up to 200° C. The test layers had an 
area of about 20 sq. cm and thicknesses up to 0 5 nun. 
The follomng table summarises the chief results 


Luiuid 

Conductivity 
at 20*^ C 

Temp, coetf 

Water . 

0 00149 

•hO-OOU 

Give ei me . 

0 OOO 680 

+ 0 00058 

Castor oil 

0 00043> 

- 0 OOOOjj 

Aniline 

0 0004L 

0-0000 

Olive oil . . . 

0 00040, 

-000035 

Cylinder oil. 

0*00036s 

-0-0004i 

Transformer oil . 

0 00032i 

- 0*0006> 

Medicinal paraffin 

0 000300 

- 0*00007 

Paraffin oil ' . 

0 000298 

- O-OOOSj 


Theobetical Physics. 

H. Levy and A. G Forsdyke . The vibrations of an 
mfinito system of vortex rings. In a previous pa]>er 
the stability was examined of an infinite s 5 "stein of 
ec]ual vortex rings situated in parallel planes with their 
centres evenly spaced along an infinite line and with 
their planes at right angles to that line. Instability 
was found to occur for disturbances confined to dis¬ 
placements of the centre of each ring along the cen¬ 
tral axis, the filament of each ring still remaining 
circular. The investigation is now extended to de¬ 
formation of the vortex filaments. Conclusions are 
drawn regardmg natural modes of vibration of the 
system; it is found, for example, that for any given 
ratio of radius of ring section to radius of ring there 
exists a critical ratio of ring spacing to radius, 
se]mrating the region of stable oscillation from that 
of instability. 

L. Rosenhead : Resistance to a barrier in tho sliape 
of an arc of a circle The method is based upon the 
transformation introduced by Levi-Civita in 1906, 
and tho approximation process used by Brodetsky. 
The value of the thrust and its lino of action are 
obtained for barriers of both concave and convex 
camber, and for various angles of incidence. From 
these figures curves are plotted, from ■which the thrust 
for any particular camber and any ]iossible angle of 
incidence can be obtained by interpolation. The 
results are interesting for tho following reasons : (a) 

As the angle of lueidence decreases, the centre of 
pressure, m the case of small concave cambers, moves 
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aclios amaxiniuni forward p(witi(ai, 

T lekwards TIuh is iiumwnarkod tho 
f ^.yoioty roadf,})o|. '■pho ciffoci of (ianihor on 

tlicrk 28, ibrusi is niiioh more inarkoii w'iili 
small an^le of mcidenco than with largo anglo of 
iucidonco 

C. V, Raman and K. S. Krishnan: A theory of 
electric and magnetic birefringence in lujoids. The 
local polarisation field acting on any nioloculo must 
depend on its orientation. The Langevin-Born theory 
IS accordingly modified so as to take this ‘anisotropy’ 
of the polarisation field also into account and the 
modified expression for birefringenco is in better 
accord with tacts As a rule the effect ot the ‘ aniso¬ 
tropy ’ of the jiolarisation hold is to dimmish the 
magnitude of the birefringence to bo oxiiectod, duo to 
the fact that, in general, the longer linear dimension 
of a molecule tends to be also the direction of maximum 
electrical and optical susceptibility. The distribution 
of the molecules m a dense fluid therefore tends to bo 
such that their mutual mfiuonce is equivalent to an 
apparent diminution in the anisotropy of the mole¬ 
cules. 

E. T. Whittaker : On electric phenomena in gravi¬ 
tational fields. It IS a consequence of general relativity 
that when electromagnetic phenomena of any kind 
take place m a gravitational field, they are inEucnced 
by the field ; that is to say, the Maxwell’s equations 
of the electromagnetic phenomenon must be replaced 
by other equations which involve the gravitational 
curvature of space Two kinds of gravitational field 
are here considered, namely * {1) the field due to a single 
attractmg mass and (2) a limiting case of this, which is 
called a quasi-umform field : within these gravitational 
fields, electromagnetic phenomena arc supposed to 
take place. The mathematical solutions of a number 
of problems correspond to well-known solutions in the 
classical Maxwellian theory. The results of the in¬ 
vestigation are for the most part expressible only in 
terms of Bessel functions and of certain new functions 
which are introduced : but in some interesting cases 
the electromagnetic phenomena can be represented in 
terms of elementary functions, as for example the 
electric field due to an electron in a quasi-uniform 
gravitational field, and the spherical electromagnetic 
waves of short wave-length about a gravitating 
mass. 

W. R. C. Coode-Adams : The refractive index of 
quartz. The characteristic frequencies in dispersion 
formulge can now be obtained from the formula for 
optical rotation and apphed to an equation of the 
Ketteler-Helmholtz type. 

Physical Society, Oct. 28.—^W. N. Bond The theory 
of liquid flow through cones. An approximate general 
solution IS given of the hydro-dynamical equations for 
liquid flow through comcal tubes of circular section, 
the errors due to the approximation being small for 
converging cones of small angle and for flow through 
similar divergmg cones up to the speed at which the 
theory predicts turbulent motion.—H. P, Walmsley : 
Thj structure of the smoke particles from a cadmium 
arc. Using the powder method of X-ray analysis, the 
particles dispersed in air from a cadmium arc are found 
to be isometric crystals of cadmium oxide. From 
X-ray data, a density of 8*16 was obtamed for the 
primary particles in the smokes—the normal density 
of cadmium oxide. Photometric measurements of the 
breadth of the lines showed that the primary crystals 
w^re of colloidal dimensions, values of 5*8x10"® cm 
and 4 9 x 10"® cm. being obtained m two cases. On 
aggregation, the ultramicroscopia crystals grow along 
binary axes of symmetry, i e, they tend to unite on 
their 110 faces. 
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Academy of Sciences, ' 
ann()UiH‘(Hl i.Jio dt^jdh of Si 
E, 1, KriMbiolin, eorresiiondd ^ 

E. Goursat . A {irobh'in <>. 
gourdan : A nunins of itnpro\ 
of time Malignon , . 

Marchal : Tho action oi (‘tilci ,; 

aliimiiiimu on hcuyllia. On Ik 
boryllia and metallic (iakanm in a 
the boryllia is partially red ikmhI, 
cent, of tho theoretical proporii *. 
found. Substituting niagnosimn to 
beryllium is still produciMi but in !-« ! 

With aluminium tho rodiu*tiou is 
D 0 UV 1 II 4 . Tho Cretaceous in tlu^ Fn v 
breccias and conglomerates. -"Leim i 
addition of nitrogou to special stuol^. ! U 
results on the olTects ot heating in aimrs n -u' 
chromium stools and m(;kol - chn n nun 
steels, with special roforonen to tho i‘h‘»ng( 
ness and elastic ])roporties. Tho IkmCo* 
duced m certain stools by this troaiineniu i 
‘ Kriqip’s disease,’ can be araohorated by ihe 
of molybdenum in small proporimns. hi 
Margerie * Report on tho state of ]aibli»%‘itioi 
“ CBuvres gbologiques de Marcel iK'rtram* 

Bigot* Moiiastenaii and post-Monasksfum foro « 
of Bass© Normandie.—D. Minmanolf and K, L ? 
Ropieated trials and the formula nC Lapia | 

Widder and Gergen : A generalisation of a thook 
Mandelbrojt.—Georges Valiron : Tin- coelliciont 
the usual Taylor’s series.—^W. Sicrpin$ki ? Hi 
properties of projective ensombles.'- N. Lusin: 
marks on projective ensembles.—Einjlo Botel 5 1 " 
marks on tho notes of Bierpinski and 
Grialou : Weir with a thin wall ; cadciilation m 
yield — D. Riabouchinsky : A problem of 
Elie CarafoU : A general rnotiiod for drawing aviatiOl 
profiles.—«Pierro Vernotte gxnd Marcel krllcgrm : Tb 
measurement of the the'‘'^yal conduci •x » y tif 
Tho method of tho poiiiu o’ staiiona"' o inpuid.urt 
A modification of tho irndhod of noJilransch. 
Pierre Bricout: Quantitative study the lunii 
escence of mercury vapour excitei b; 
bombardment. Moasuiemeiits wore na-K of 
intensity of tho radiation X253f) who> th.i ' 
the exciting electrons was varied froi . 3 b vo > 
Startmg with simple hyfiobbosos, an 1 ' x ri * s on 
deduced for tho law of resonance of mnh** 

atom. This is shown to bo in good , 
the expierimental data—Gr. P. Arc ay am< d I 

Remarks on the determination of tho cocrk ient 3 
magnetisation of cerfcain liquids. Using tij t ^ I 
of Seve two classes of li([uid wore olisorvt r 1 
group, including collodion, glycerol, castor o 5 * 

other oils, under tho infhionco of tho inagnoi ,, k 

(12,000 to 13,000 gauss) tho n<w lov<d was 5 t 
assumed and remained fixed; the, other g* ; , 

eluding solutions of gelatine, gum arabic., ,k | 

casein, and gelatinous silu^a, jirc^sont/cd an ar / 
the first rapid change of lovd being followca t,y 
slow change, duo to a slow increase in tho niKgnotisa- 
tioii coefficient. This effect is probahly duo o td 1 
rigidity of the liquids.—Salomon Rosenblum : hTiv. 
slowing down of the a-rays by ma(tor.—™Pierre 
Jolibois and Henri Lefebvre ; A now reaction of active 
nitrogen. Carbon monoxide under low pressure is 
slightly decomposed by strong sparks. Tho rate oL 
production of carbon dioxide is incrc^asod seven timefi 
jf the gas IS diluted with ])uro nitrogen, dlic authorJ 
explain tho jihonomonon by assuming a (jatalyii0]< 
actmn of active nitrogen in'tho course of. rovoxmo.^^ 
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- normal nitrogen —P. Lasareff eaid V. Lazarev : 
ho a])Sor|)tion spectra of borax glass coloured with 
•oppor salts The borax glass was exammed in two 
-Oxms, Olio suddenly and the other gradually cooled, 
^he absorption s})ectra were identical, but differed 
ixom that given by copper sulphate in solution It 
is concluded that the coloration of the borax glass 
is not due to copper ions, but is produced by complex 
compoimds of copper and borax —C Grard and J. 
Villey ♦ The theimal conductivity of the light alloys. 
Magnesium wi n 4 per cent of copper has both me¬ 
chanical and thermal characteristics superior to those 
alloys of aluminium and copper commonly employed.— 
Albert Roux * The control of welds by the magnetic 
spectra.—Brutzkus . The calculation of gas analyses. 
In many technical reactions a certain gas mixture, 
submitted to a chemical treatment, is analysed before 
and after the treatment. For the interpretation of 
the results it is necessary to determine the quantities 
of gas which have disappeared m the course of the 
treatment without knowing the total quantity The 
solution of this problem is given.—B Bogitch : Some 
improvements in the electrical fusion of poor minerals. 
A description of a modification of the type of electric 
furnace employed.—J. Thoulet A double circula¬ 
tion of the ocean, deep and superficial.—Marcel 
Mascre : The fixation of the chondnome of the plant 
cell. A comparative study of the effects of various 
fixing liquids containing formol wnth acetic, cyanacetic, 
monochloracetic, or trichloracetic acid. It is shown 
that the acidity (]pH) is not the only factor.— 'K, 
Herpin: A case of mcubation by the female in 
Leptonereis glaum which sw^arms on the surface — 
Pierre P. Ravault: Histochemical researches on the 
distribution of lime in the wall of the normal human 
aorta—^Mme Androe Roche and Jean Roche. Re¬ 
searches on the existence of the lactacidogen in the 
blood.—Mine. Anna Drzewma and Georges Bohn : 
The infiueiiee of the walls of vessels on the reactions 
of animals.—Edouard Thatton and Andre Lwoff: 
The evolutive cycle « ^ Synophrya hypertrophica 
(ciliated Foettingoriidai.. 

. Vienna. 

Academy of Sciences, July 14.—R. Weiss and G. 
ihlesmger: Action of organic magnesium comjiounds 
^ ; o-phthalomtril.— A Muller and A. Sauerwald : New 

' ithesis of 1, 6-dibrom-ii-hexanG and its action on 
0 ^^ ' oluol-sulphamide — A. Kailan and xA Blumenstock 
Q } rate of saponification of stearo-lactone with 
anti 


)olic alkali solution.—A. Kailan and L. Olbnch. 
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" ^ of liydrocarbons by air. Experiments 
ih paraffin and naphthalene at 183° and 
99° *4, passing the oxygen through these 
various rates and for varying lengths 
and without catalysers Thus when 
lir was passed through 100 grams of 
; 0 liours, 8 per cent, of the residuum 
^ into saponifiable constituents—^W. J. 
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¥ ohler : Ore - containing rocks of the 
if.*an forest quarter. Exposures were 
ar Marbach and elsewhere m the Danube 
'I lieal analyses are given of quartz- 
»»iyry, mica - diorite - porphynte, horn- 
-porphyrite.—Blau : Radium Insti- 
icatioii, No. 208. The photographic 
;ays.—B. Karhk : Radium Institute 
No. 209. The dependence of 
the nature oL the zinc sulphide and 
'lof the scintillation [)ro(‘,ess.—^W. 
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> Diary of Societies. 

SATURDAY, No\LUMBER 20 

OF England Instiiute of Mining and Mechanical Engineers 
sciates and Students’ Section) (at NewcabUe upon-Tyne), at 2 — 
2o\ Modem Surveying Instnnnents (Lecture).—The ioUownig 
tb vill bp ojien toi lurther discussion —Feeding and Tieatinent 
iinials Below Giound and Stabling, by W S Eidei , Romarkb on 
Wirier (Woikmg Facilities and Siippoit) Act, i023, by J S. 
nson 

iNsiiTiiTioN OF Great Britain, at 3 — G Ilolst SaiiuKd Wesley 
Robeit Pearsall (U ) 

ifE OF BitiTihu Fovndrymen(E a'^t MiiUand-^ Branch) (at Technical 
ge, Der]>y), at b —A E Fletcher The Control ot Hardness, 
less, and Soundness m Grey lion Castings 
'ni'L OF BRirisir Foundumvien (Newcastle and Distiict Branch) (at 
ille Hall, Newcastle on-Tyne), at u 15 —W West. Oil Sand lor 
ur Cylinders 

MONDAY, November 28 

L Society of Arts (Dominions and Colonies Section), at 4 30 — 
E the Spanish Auibassadoi A Slioit Explanatory Lecture on a 
in shownng the Visit ot the King and Queen of Spam to the 
'bala and Ritl Coiintiy of Morocco—At 8—Piof II C 11. 
peiiter Alloy Steels, then Manufacture, Piopeities, and Ubos 
ntoi Lectures) (III ) 

TUTE OF Aci'UARirs, at 5.—H E Raynes The Place of Ordinaly 
jcks and Shares (as distinct from hxed Interest beating Secuiities) 
the Investments ot Life Funds 

ITUTION OF Electrical Engineers (North-Eastern Centre) (at 
mstiong College, Newcastle upon Tyne), at 7—B S Cohen 
paratns Standaids of Telephonic Tiansmission, and the Technique, 
Testing Kiciopliones and Receivers. 
iSHTUTioN OF Automobile Engineers (Scottish Centre) (at Royal 
Technical College, Glasgow), at 7 30 —Capt G H. Kuhne Militaiy 
Transport Vehicles —Recent Development and their Commeicial 
^igi Ricance 

DYAL of Medicinb (Odontology Section), at S —B Underwood 

Case of Pam and Swelling in Submaxdlaiy Gland caused by Pressure 
of Denture.—-1. S. Spam . The Uses of Nitrous Oxide and Oxygen in 
Dentistry. 

lYAL ArnoNmncAL Society (Leeds Branch)—Pioh B. M Jones: 
The Contiol of Stalled Aeroplanes 

KDicAL Society of London —T P Legg and otheis Discussion on 
ihe Society’s Report on the late Results of Opeiation for Caicmoma ot 
.he Breast. 

TUESDAY, Novlmhpr 2'» 

AL Institution of Great Britain, at 5 15 - Sir William 11 Biagg* 
Year’s Work in X-Ray-Ciysial Analysis (II ) 

Ti’tmoN OF Civil Engineers, at 0 —G. L. Watson • The Design and 
oiistiuctum of the iSewage-Tieatment Wuiks of the City ol Trmiton, 
3w J army, U H A 

ITUTION OF Elec'ieical Engineeuh (NoiIII Wt'sleru (’entre) (at 
'gmeers’ Club, Manchester), at 7 —A. H Law' and ,T P ChiUeiiden : 
gher Steam Piossurcss and then Application to the Steam Tuibiius 
ruTL OF Metat s (Binmngham Local Section) (jointly with Bii ming- 
' Metallmgical iSociety and Staflordshiie Iron and Steel Institute) 
Engineera' Club, Birmingham), at 7.—Dr. Q l). Bengoiigh. 
o&ion. 

^ RCLToq^ PHTn Society of Great Britain, at 7.—Dr C V. 
w Theory and Measurement ot Lens Abenations 

moxTat Lectme). 

oiLECTRiCAL ENGINEERS (Noith Midland Centre) (at 
pole, Leeds), at 7 15.—Informal Dibcussioiis on Oil- 
uomatio Control of a Hydro-Extractor, J V. Lexett and 
i The Contractor’s Place m the Industry, H. Moss and 

* 

ST Coast Institution of Engineers and Shifbuilders 
ebbioiigh Branch) (at Cleveland Scientific and Teclimeal Institn- 
vlid dies broil gh), at 7.30.—W, C Freeman The Pioduction and 
dm Application of Dissolved Acetylene 
.L Anthropological Institute, at 8 30 —Y. Iv, Suommen . The 
jatest Pictures of the Finnish People, 


Lilnian Hoi'ikt\ <»!' London, at, 5 Miss 1) Aube 
Robson Discussion Atv iho Mollithra a Munoplivli't 
Hopw'ood Exhibition ot VrriolBato Hem.ims tiom 
Kenya Colony 

Royal LvaTiTurioN of Great Bbitain, at .i I Di H 
London before the Noiman CoiKimsd, (111 ). 

Insti rurioN of Elkctuicil FNdiNi.Krs, at (I - d 
Electile Ploughing. , 

Ro\ CL Aeronaih’K'ai, Hdcif/iy, at, (• :10.— Minor d D h 
lem of the Ijoiig Range Flying Boat 

Chemical Society, at H.- Di T. A Heuiy and IL 
Beckmann’s (Jhiomic Aind Mixture on .sonu' Monoc 
R (Irindley and Dr F L Pyinaii * The Condensat a 
with Formaldcdiyde —W, llubliall and Dr F. L, fb 
t(5) fm mafdeliyde.-G F Smith and Btof, T M 
ot Dynamic IsonKui.sm Part WVL flonsecut.iie 
Mutarotation of Galactose —O L Hiadyand C. V. H 
Compounds P.ut II. Metliylation ol .some 1 
henzotivasoles —I) R Boyd and D E Ladliaue 
between Diaryloxy-isopiopyl Alcohols and Phosphoi 
the Piesencp of Pyridine 

Institution of Mechanical BNniNEERB(Ghi.sgow Brai 
ir Bragg: Application ol X-rays to the* Htudy ( ' 
structure of Materials (Thomas Hawkslry Leclurc). 
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Royal As'i RONOMICAL Society, at fj.- Oco])hysical Id 
Ohree, Mr, Jolly, Mr Gieavcs, and others * Magnet 
tions and Obseivatory Records, Oliairman, Sir huu u » 
Royal Society op Medicine (Laiyngology Section), ' 
Watt, Dr Finzi, and others Diacimsion on Deep u, 
Therapy as Applied to the Mouth and Upiiei Respn 'm 
iN.sniUTioN or Mechanical En(,inkers, at h.—K. G. *' 
Tools lleseaich Committee. Repott on Cutting Te 
Effect on Tools and on Matenals subjecied to Work 
North-East Coast Institution of Engineers a u. 
(at Mining Institute, Nowcastle-ui>on Tyne), at- 
Essential Aspects of Poim and Proportions as i 
Ship Resistance, and a New Method of Estimating * 
Society of Chemical Industry (Manchestei Si'et.uni 
Fuel Section) (at Eugineeis' Club, Manchester), < 
Bowip . Coal and Co-partnei'ship 
Royal Photooraphio Sooiki'y of Great Hritail 
Infoimal Meeting), at 7—A. 11, Blake: The Pictoi 
Buildings. 

Junior Institution or Enoinekrs (Intorrnal IVb^'r 
(iuehtions and DiHCUhsions. 

Gkologikth’ Association (at University College), fit 
Wooldridge* The fOP foot Platfonn in the Londor Pfe 
Widhs and Dr. S, W. Wooldiidge On the Reek Oron, i 
.s])ecial lofeience to Intiusive IMienomena nt Hone'' 
Piin Ol OGH'AL Sociltx (at University College), at 1* -t* 
IMuism. 

OxiGHD Unix iiiisiTY Junior Hctentifiu Oiub, J 
Telephones 

SATURDAY, Deulmber ,'i 
Royal Institu’iion of Great Britain, at 3 * 

Wi'sley and Hobcut Ihsirsfill (U 1 ). 

Instituti- of OiiKMisinx (Maiiehestm and Distue 
Chester) —Addiess by Chairman. 


PUBLIC LECTURES. 

SATUIWA r, Novfmber 2(5. 

Horniman Museum (Forest Hill), at 3 80 —J E, 
in the Alps. 

M(tNDAY, November 28 
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Univi'Rhity of Leeds, at 5,15.—Prof li M. Jones: The Dynai 
the Lifting Wing. 

Easf Anglian Institute of AoRiooL'i'ORE (Chelmsford)/^’'-^' 
Bond • Soil Onltivaiion. / 


TUESDAY, November 29. 

University of Baisror, (Physiological Theatre)^ a 
Devine: The Reality of Dehisipiis{-trilTIfEcix Memonal . 


WEDNESDAY, November 30 

Royal Institute op Public Health, at 4—Prof. Blair Bell; The 
Prevention of Cancer. 

Royal Society, at 4 — Anniveisary Meeting 

Geological Society of London, at 5 80 —C W. O.sman * The Gianites 
of the Bcilly Isle.s, and their Relation to the Dartmooi Granites 

Electrical Association for Women (at E L M A Lighting Sorviee 
Bureau, 15 Savoy Street), at 7 —Miss M Partridge Simple Ilouse- 
hold Repairs. 

lifSTiTUTiON OF ELECTRICAL Bnoineeus (South Midland Centie) (at 
Birmingham Umvc*r.sity), at 7 —P R. CoiUbcy and H. Andrewes 
Ba^tP! y-Eliminators 

North-East Coast Institution op Engineers and Shipbuilders 
(Graduate Station) (at Bolbec Hall, Newcastle-upon-Tyne), at 7 15.— 
B, Reed • Boiler Perfoimanee 

LASGOW Univehsity Alchpmists' Club (lomtly With Glasgow Um- 
x'ersity Geological Society) (m Glasgow Univei.sity), at 7 30—Prof 
G. H Boswell. Rotiactoi ie.s 

Sdcieiw of Arts, at 8 —Prof H E. Armstrong; Maicellm 
%^[^anil Synthetic Chenuatry 

^^TunnsnAv. 

M A Lighting Service 
11: Colour Lighting for 



— -WEDNESDA Y, N< i\ iiM rer 30 

Kino’s College, at 5 30 —H Ward 'flie Training College 

UNivr:R.4nY ' College, at 5 30.—U Jeukmson S(‘{Uh^ 
Modern *' 

London School of Eiono.micm, at 0. J. J, Walsh' ^ 
Management Statistics. 

THURSDAY, Decemiier I. 

London School of Economics, at 5 —Prof, b v, 
Theory and the Social Probhnn. (Succeeding la'ct 

SATURDAY, Dfu'EMUlr 3. 

Horniman Museum (Forest Hill), at 3 80.—C Dui 
Man. 

CONGRESSES* 

DFOFAIUnR 7 AND HUOCM’.DINO DA'l' 

Fhth Pan-Ameridan Child Coni.rush (aii Hfivana 
Du'EMUFR 13 TO lit 

International (’onfi.rende on Iuoiit and If, 

SuiwiERY (at Central Hall, Westmmsier) - P 
JliII, IT'of. T M. Heiliiron, Dr. F* llermu*'' 
Huinphris, Dr. il. B* Banks, Dr, 
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Nationalism and Research. 

4 MOISTG the many developments of recent dis- 
TjL turbed conditions m China, there is one 
which has passed almost unnoticed, but never¬ 
theless IS of such moment to the world move¬ 
ment m science as to merit more than a cursory 
reference This is the attitude which has been 
adopted by a section of educated Chinese towards 
the prosecution of certain branches of scientific 
research within the borders of China by iion- 
Chmese workers. Objection has been taken to the 
exploitation, as it is regarded, of the relics of 
China’s past by expeditions coming from Europe 
and America 

In the spring of this year an article was 
circulated to the Chinese press by Kuo Wen, m 
which a joint statement was made on behalf of 
several Chinese scientific organisations in Pekmg, 
announcing the formation of a United Association 
to fight the efi^orts of various scientific expeditions 
to search for the remains of ancient man and other 
evidence of a palaeontological and archaeological 
character m various parts of China This mani¬ 
festo had special reference to Dr. Sven Hedin's 
journey into the desert region of western China , 
hut it was also undoubtedly aimed at the ex¬ 
pedition of the American Museum of Natural 
History to Central Asia. It at any rate moved 
Mr. Hoy Chapman Andrews, the leader of the 
American expedition, to a vigorous and lengthy 
reply in the North China Daily Neits in July last, 
in which he stressed the indebtedness of China 
itseH as well as the world of science at large to 
this and similar expeditions for scientific research 
Since then it has been decreed that no specimens of 
birds may be exported from China, and only three 
scientific specimens of any other species of animal 
or plant life In view of the lack of museums or 
reference facilities in China, this decree will obvi¬ 
ously greatly hamper identification and research. 
The later barring of Mongolia to the American 
expedition is ostensibly attributed to military and 
political reasons. 

That the extent of China’s indebtedness to 
western science is great is a matter which is beyond 
question. Nor would it be denied by many of the 
Chinese themselves. In the present instance the 
protest which is raised on an issue in relation to 
certain specific material, even though the motives 
underlying it are midoubtedly mixed, may be 
taken at its face value as representing a genuine 
opinion of a certain section, at least, of educated 
Chinese, and not solely as a reactionary reflex of a 
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eonservatLsm whicli abhors all foreign interTention 
of any kind whatsoever It is rather the mani¬ 
festation of an exaggerated, and perhaps it might i 
be thought perverted, nationalism This attitude | 
IS by no means confined to China . it can he 1 
paralleled at the present day in other countries, , 
and it has given rise to problems of considerable ' 
magnitude m the prosecution of scientific research | 
in countries rich m remains of the past, in which a | 
strong movement towards nationalism has led the ' 
more ardent spirits to desire the exclusion of 
foreigners from such studies, although the natives 
themselves are not alwa^’s fully competent to 
undertake them. In Egypt this feehng was given 
emphatic expression at the time of the opening of 
the tomb of Tutankhamen, and it is the essence of 
the spirit in which concessions, much more strictly 
limited than in the past, are now granted to 
foreigners. In India the difference in conditions 
has for the moment obscured the result, though the 
problem affects a tvider scientific field ; but the 
substitution of Indians for Europeans in official 
posts of organisation and research caimot but 
affect such studies until parity of intellectual 
qualifications has been attamed. In both cases ! 
a political theory is ad\ersely affecting the , 
vigorous and effective prosecution of research ! 

Grantmg for the moment that nationalism v ere | 
a possible or even desirable ideal in the prosecution | 
of research, it must be abundantly clear that m i 
countries which are only just begimimg to advance I 
along western hnes of development, undue restric- j 
tion of exploration and excavation defeats the very 
object in view. It closes the best avenue to 
scientific training open to the native student 
In both Egypt and India, interest m historical 
and archaeological matters is no recent growth , 
yet it is the application of methods of research 
developed in Europe by European scholars which 
has been so fruitful in results. China is an even 
more striking example of the advance m knowledge 
of the past which has been effected by foreigners 
The interests of the Chinese themselves being 
turned in other directions, they had neither the 
incimation nor the technical training to look for 
and appreciate the importance of the evidence 
wffiich lay under their feet until attention had been 
directed to it by the work of alien investigators 
Of purely geographical exploration it is scarcely 
necessary to speak m this connexion, while the 
borderland researches of A. von le Coq, of Dr. Sven 
Hedin in Tibet, of Sir Aurel Stein in Chinese 
Turkestan, and of Koslov in Mongolia, are too w’eU 
known to need more than passing mention. All 
No. 3031, Von. 120] 


alike have played an important part m opening up 
China and the adjacent lands to the knowledge of 
the western world, have revealed their great stores 
of archaeological riches, and have helped to attract 
the attention of scientific ivorkers to Central anc^^ 
Eastern Asia as a fruitful and profitable field of 
research Nor is it necessary to do more than refer 
to the recent work of Shirokogoroft' on the physical 
anthropology and culture of China. But China has.- 
now assumed a position of significance m palaeonto¬ 
logical and anthropological studies in a broadei 
sense , and granted the continuation of exploration' 

' may contribute evidence of the greatest importance 
for the problem of the origin of man and the de^’ 
velopment and distribution of his early culture 
The sensational discovery of the eggs of the dino¬ 
saur by the expedition of the American Museum of 
Natural History has overshadowed the less striking 
but perhaps no less valuable archasologicai dat/ 
collected by that expedition which related to 
man m the stone age and the early ages of metal h 
this area. Equally valuable and stimulating hav^ 
been the researches of P Licent and P Teilhard 
du Chardm, whose investigations have brought to 
light stone implements of types analogous to 
those of the Palaeolithic age in western Einnpe 
in conditions w'hich apparently place it beyond 
question that the geological evidence assures the> 
quaternary date 

The discovery of evidence for quaternary man ’ 
China is of first-rate importance, but its interest In 
since been greatly enhanced by the dise(>very d- 
teeth, claimed to be human or sub-human, a' 
Chou Kou Tien, and estimated to be conteniporaf 
wnth Piltdowm man. This in turn would le^ 
support to the human origin attributed to fossi. 
teeth of primitive t 3 ^pe bought in Peking some 
y^ears ago. Commg to a later period, a discovery 
of the greatest interest arose from the excavation 
of sites of neolithic culture in Honan and Eengtien ^ 
on which there occurred painted pottery similar h 
technique and decoration to that which has beei 
found in the earty archseological strata of Western 
Asia, Mesopotamia, Anau, Susa, and other sites. 
Although the question of dating still remains open'' 
this discovert" links up with a series of sporad? 
finds stretching across Asia and appears to brii 
China into some sort of relationship, still to ’ 
defined, with the west at an early date 

These results have been achieved through th 
labours of non-Chinese men of science, and withoi 
the active co-operation of the Chinese themselve 
although those wffio have been responsible for t 
results acknowledge that m most part they hf'^ 
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.ceived fuli and courteous consideration at their 
hands. But many difficulties have been en- ' 
countered. This must be taken neither as a criti¬ 
cism nor an attribution of blame The difficulties 
were in part financial, m part due to a failure to ' 
appreciate the opportunities for research in this 
field, even when pointed out That China now 
assumes a place of importance in the study of early 
prehistory is due almost entirely to Dr J. C 
Anderssoii, the Swedish investigator, vho acts as 
mining adviser to the Chinese Government By 
his own work, in directing and inspiring the v ork of 
others, and by raising funds for publication he has 
made prehistoric China knovii to the world 

There is an interesting parallel in the occasion for 
the protests which have been raised both m Egypt 
and in China In the former case the Egtptians 
viewed with apprehension the opening up by 
foreigners of the richest tomb ever found, of which 
part of the contents at least vrere to leave the 
country ; the Chinese were aroused by the almost . 
fabulous but entirely fortuitous monetary value 
attributed to the dinosaur's eggs In these tvo 
instances the circumstances were exceptional, but 
there is a principle involved which is the crux of 
international participation in research in wliicli 
the results aie, to a veiy considerable degree both 
mateiial and limited m extent Xo country which | 
has become scientifically seli-conseious can view 
with ec|iiaiiiiiiity the danger that it may be despoiled 
of its scientific treasures by foreigners, and there is 
grave danger, unless some ecpiitable arrangement 
is devised, that this may extend from the col- ! 
lection and exportation of specimens and objects of , 
scientific interest to all prosecution of research in 
the field by others than natives Something of i 
this feeling is to be discerned in India and Egypt . 
it appears to be a danger in China It may. per¬ 
haps in present conditions inevitably will, crop up 
in countries in which archaeological research is now ■ 
being conducted under the auspices of a protect- ' 
ing or mandatory poiver, such as in Mesopotamia , 
and Palestine That day may still be distant ' 
Even countries intellectually ad^-^anced are not ' 
entirely free from this spirit, and w'e have on ■ 
more than one occasion raised a protest against the . 
grant of exclusive concessions for archaeological 
excavation to a single nationality, as for example 
in Albania and Afghanistan. Again, where the - 
problem of international co-operation has in part i 
been solved by the establishment of archseologicai ; 
schools as ill Greece, the number of excavations i 
•which may be undertaken by any single school ! 
tends to become more strictly limited. | 
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It IS impossible not to sympathise with the 
attitude of those who feel that scientific material, 
and particularly the evidences of the past history 
of their country, should not be reft from them 
by outsiders, especially by mere collectors. A 
historical site when once turned over by the ex¬ 
cavator can never be restored, be he competent or 
the rever--e Ardiaiological material taken from 
the countr}’ will never be returned It is to the 
interest of science itself that a govermnoiit should 
claim the right of control thioiigh permit& and 
concessions, if only as a safeguard against the in¬ 
competent investigator . but much more may be 
demanded and it is difficult to see where to draw’ 
the line Scientific research in these fields is w’orld- 
wide m its bearing, and restriction in any one area 
hampers progress in the wdiole iii the study of the 
broad problems of origin, development, and dis¬ 
tribution Investigation should therefore be under¬ 
taken by the best man available at the moment, 
irrespective of nationality The results should be 
made accessible to ail by the exhibition of series 
characteristic of the objects found m ma'-eums, 
readily acec'^'-ible to the great intellectual centre's 
of the w’orld and by early and detailed publication 
of the descriptive matter relating to the site oi 
find. How’ best to reconcile the conflicting in¬ 
terests is a problem for which a solution will have 
to be found, possiblt’ as a result of some inter¬ 
national agreement through machinery such as the 
League of Xations may afford. 


Science in the Public Services. 

Tilt Ministry of Agricidiiae and FlA^trks. By 
Sir Francis L C Floiid (The Mhitehail Series.) 
Pp x-^33U (London and Xew York G P 
Putnam A Sons, 1927 ) T^s*. 6d. net 

HE Mmistiy of Agriculture and Fisheries is 
one of the new'er departments of the State . 
though it only obtained its designation as a Ministry 
in 1919, it was founded in 1889 as the Board of 
Agriculture, and took over certain functions w’hieh 
had previously been administered by the Privy 
CouneiL Later Acts have extended its interests 
and powers, but it remains iiiiiqiie among depart¬ 
ments of State ill Great Britain in that it deals 
wnth a special section of the community rather than 
a particular function of government 

The Ministry is concerned with legal and land 
questions, with statistics, education, research, and 
labour, but only as they affect farmers and farming, 
and independently of other departments like the 
Board of Education wiiich deal generally with one 
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of these matters As the author of this hook says 
at the outset, ' Agriculture and Fisheries are the 
only hidustries which have a Cabmet Minister of 
their own to represent them in the Government 
If on one hand this gives a smgular unity of purpose 
to the department, on the other it is the source of 
constant trials, both to its inmisters and officials 
The mdiistry of agriculture is not umiaturally 
disposed to regard the ]\Imistry as its own 
special servant and the minister as its advocate. 
Xo other office is so permeated by a public seekmg 
assistance or redress , no other mimster is so sub¬ 
jected to advice and admonition. The IMinister 
of Agriculture is indeed allowed but httle respite | 
from criticism, and he must not expect any com¬ 
pensation m the way of support from the farmers 
he represents This may in part explaui the fact 
that from 1914 onwards there have been eleven 
ministers of agriculture. 

The book before us is the work of the recently 
translated Permanent Secretary of the IMimstry, 
Sir Francis Floud, a man who writes with authority, 
not only because of his familiarity with every 
detail of its work but also because of the smgular 
trust and affection that liis administration has 
inspired. The book sets out lucidly and with 
precision the services rendered by each division of 
the ^Ministry, the powers with which it is endowed, 
and the regulations it is called upon to enforce. 

These functions are many and various. On the 
legal side the i^Iuiistry used to determine the tithe 
rent charge, and is still responsible for redemptions, 
it is the guardian of common lands, them regulation 
and possible enclosure ; and it is the custodian of 
the corporate estates of the universities and 
colleges of Oxford, Cambridge, and Durham, and 
of Winchester and Eton It controls the acquisition 
of land for small-holdings and allotments , it has 
other controls to administer, such as those con¬ 
cerned with certain diseases of ammals and plants, 
with rats and mice and weeds, and with the sale 
of seeds, fertilisers, and feeding - stuffs. The 
Ministry is further responsible for the expenditure 
on agricultural education and research in England 
and Wales. The Fisheries Division is a separate 
department in petto with its own local anthorities 
to deal with—the fishery boards—-its own functions 
of control over fishing and fishermen, its own 
research to foster and its owi statistics to collect. 
Kew Gardens and the Ordnance Survey are other 
self-contained organisations for winch the Ministry 
is iiitimately responsible 

As regards many of these functions, however, 
and those the more important, the Ministry is less 
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the actual executive than the administrative bod^ 
which lays down conditions and defrays, wholly 
or in part, expenditure mciirred by other authorities 
charged with the execution of the work For 
example, the maintenance of educational agencies 
like the agricultural colleges and the farm institutes 
depends chiefly npon funds supplied by the 
Mmistry, but the management of these institutions 
rests vith the universities and kindred bodies, or 
the local authorities. Again, the research institutes, 
which are largely founded and supported by the 
Ministr^g are under the control of a university or 
mdependent governmg body, and their officers, 
even though their rates of pay are determined by 
the Miinstm", are in no sense civil servants In 
research, as regards fisheries alone is this principle 
of delegation departed from, for the Ministry’s 
veterinary laboratory and its phyto-pathological 
laboratory are concerned only with such investiga¬ 
tions as may affect the admmistration of the 
department 

It will be seen that the work of the Ministry is 
largely of a technical character, and, as Sir Francis 
Floud states, the work of the Mmistry could not 
be carried out without the employment of a large 
number of speciahst officers, whose work, though 
different in character, is just as important as that 
of the administrative or clerical staff.” Sir Francis 
admits the equal importance of_the technical 
officer, and has alwa^^s acted on that view, but 
none the less the system of the office permits of no 
scientific speciahst nsmg to the rank or pay of an 
assistant secretary, except the chief veterinary 
officer. In his view the executive should— 

‘‘ enhst men who have received a good general 
education in the schools and universities and give 
them a thorough training in the routine of a 
Government Department ” ''It is far better that 
the ordinary staff of the Department should make 
no pretensions to be experts. The important thmg 
is that they should have open and adaptable mmds, 
and the capacity to exercise a sound judgment 
on the advice or proposals, often divergent and 
contradictory, which come before them from the 
experts and the practical men of the industry. 
There is a distinct technique of admmistration 
which must be learnt, and it must be combined 
with a sense of proportion and a recognition of 
political, financial, and practical limitations with 
which the specialist is often impatient.” 

The case for the subordination of the scientific 
officer could not be better put, and it emphasises 
the fact that in the higher ranks, whether it be of 
a government office or a busmess, it is the ad¬ 
ministrative faculty that is the essential, besides 
which nothing else counts But the advocates of 
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why administrative ability is mconipatible with 
technical knowledge. Men have to be judged as 
men, and if the irresponsible specialist is apt to 
be too absolute ni his dicta. Government depart¬ 
ments are not unfamiKar with the pseiido-admhns- 
trator whose art is to put a smooth face on thmgs , 
and to anticipate the Jumpuig of the cat 
Though the made ' expert ’ can rarely be brought 
in to take over the complex routine of governmental 
administration, it should be open to the young 
scientific officer who enters the service as a specialist 
to pass over to the executive and be placed later j 
ill the running for the higher offices, but only as : 
he shows himself capable of that type of work. 
The ideal administrator will possess a critical ' 
background of technical knowledge Its absence ; 
matters little while departments are mainly ' 
regulatory, but as they become mcreasingiy con- i 
structive, and the ]\Imistry of Agriculture has had , 
to move in that direction, the need for combmmg 
both types of mind will become msistent. Yet 
the prospects of scientific men m government 
service are not improving. The Mimstr^’ of 
Agriculture has enjoyed since the War a scientific 
staff in which the industry has confidence, and a 
feature of Sir Eranci& Floud's admmistration was 
the sympathetic understaiidmg with tvhich he used 
it. But it may be doubted whether such a staff ' 
can be repeated, so hmited are the opportunities [ 
likely to be mider the alien Civil Service tradi- , 
tion and the pressure on promotion boards of . 
MTiitley Councils in which the clerical element , 
dominates. | 

I 

The Natural History of Ornithorhynchus. i 

The Platypus : its Discovery, Zoological Position, ' 
Form mid Characteristics, Habits, Life History, ' 
etc. By Harry Burrell. Pp. ix -r 227 -r 35 plates. 
(Sydney, N.S.W.: Angus and Robertson, Ltd. ; 1 
London : The AustraKaii Book Co., 1927.) 25a. 

4 S its amplified title indicates, this work does 
not set out to be a s^-stematic descriptive 
scientific treatise on Ornithorhynchus anatmus. It 
is true that it necessarily includes incidentally a 
good deal in the way of the morphology and physio¬ 
logy of the animal, but it is entirely in accord with 
the scheme of the author that detail appropriate 
to a more academic and systematic treatment of 
structure and function should be either omitted 
or subordinated to his main purpose. The book is 
pre-eminently the product of a genuine field 
naturalist—a t}"pe unfortunately less common 
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literal sense of a devoted lover of the animals he 

knowa so well. 

His book, aa 5Ir. Burrell informs us, ‘ is the 
result of nearly twenty years* personal observation 
of the Platypus in its haunts while collecting speci¬ 
mens for the University of Sydney and the Common¬ 
wealth Xatioiiai Museum Without any dis¬ 
paragement of earlier contributions to the natural 
hiatory of the monotremes from the begiiming of 
the nmeteenth century onwards, and mciudiiig 
those resulting from the special expeditions of 
Caldwell and Semoii, it may safely be said that no 
such complete story of the life history, habits, and 
behaviour of Ornithorhynchus has ever been pre¬ 
sented as that we have now before us in ]^Ir. 
Burreil’s admirably illustrated pages 

The author speaks regretfully of the hindrances 
to his work occasioned by administrative regula¬ 
tions Surely some easy mean might be discovered 
between the former extreme of total neglect of the 
problem of protection of fauna of such singular 
interest and scientific importance, and the more 
recent extreme of a well-nigh iiidiscriminating 
prohibition of collecting even for disinterested 
scientific purposes Is it too much to hope that 
the recently organised Commonwealth Bureau of 
Scientific and Industrial Research may be em¬ 
powered to exercise a wisely advisory function in 
the regulation of local scientific actmties of this 
nature, whether conducted by Australian or extra- 
Austrahan agencies ? 

Meanwhile, one can only admire the tenacity 
with which ^Ir. Burrell has pursued his task m 
spite of all obstacles, and gratefully welcome the 
very substantial contribution he has been able to 
make to the natural histor\' of the archaic mammal 
the Ultimate life of which he has so successfully 
investigated Only those, perhaps, who, like the 
present witer, have themselves essayed the pursuit 
of the same difficult cpest, both personally and by 
proxy, can adequately reahse what that tenacity 
and that success really mean 
I The earlier chapters of the work before us, 
deaHng with the discovery and early descriptions 
and with the former controversies on the zoological 
position and the oviparous character of the animal, 
are of shghter importance to the present-day 
zoologist. Yet they do, no doubt, provide a useful 
resume for the non-scientific reader, especially in 
Australia, of the growth of knowledge concerning 
an animal the imique features of which have all 
along presented a problem of unusual interest. 

Chapters v.-vii, on general characteristics, on 

zl 
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nervous orgaiusatioii and sensory perceptions, and 
on tile spur and crural gland, contain a good deal 
of useful uiforiiiation, miicli of wliicli is from first¬ 
hand observation the last of these sections, how¬ 
ever, seems unnecessariiy diffuse 

It is the latter half of the book, from Chap, vni 
onwards, vliich vail more especially engross the 
interest of the student of natural history Chap 
viii treats at considerable length of the elaborate 
iiestnig burrow and its construction. On this 
subject the author can speak with the knowledge 
and authority derived from long, laborious, and 
fruitful mvestigatioii. The value of his account 
is also gxeatly enhanced by an admirable series of 
photographic illustrations. 

Chapters ix. and x are concerned with the 
general habits, food, and domestic economy of the 
animal. Chap. xi. will perhaps most of all attract 
the attention of the zoologist In it are set forth 
3Ir Burrell’s original observations on mating, egg- 
laying, hatching, and the grovffh of the young to 
adolescence. How well qualified the author is to 
contribute to our knowledge of these matters may 
be mferred from his record of personal observation 
of no fewer than seventy tenanted nests. Here 
again his statements are supported by a number of 
excellent photographic illustrations, amongst which 
those showing tvaii and triplet nestlings m their 
nests are specially noteworthy. 

The final chapters deal with the subjects of 
* preservation and economics,’ and with that of the 
Platj-piis in captivity It is no small achievement 
to have succeeded in keepmg alive under observa¬ 
tion and in good condition for months at a time, 
specimens of an animal so delicately adapted to 
its mm natural conditions as Ormthorh^mchus. 

In the way of actual criticism, it may perha]>s 
be said that when iSh:. Burrell does descend to the 
diriciissioii of morphological or physiological details, 
he is on less sure ground. Thus, for example, it 
cannot be admitted that (p, 67) the olfactory nerves 
are “ relatively large ” in a mammal that has by 
some authorities been classified {albeit with in- 
siiiheieiit justification) as actually ‘ niicrosmatic.’ 
Ill this connexion, too, one might have expected 
some reference to be made to that still enigmatical 
olfaetory dependency, the vomero-iiasal organ of 
Jaeob>oii, which in Ormthorhynehus is of such 
iinposiiig and well-nigh reptihaii proportions and 
is almost, if not qmte, the largest amongst mammals. 
To the nerves connected with this ctuasi-oHactory 
apparatus the apparent ‘ olfactory ’ nerve owes a 
fair share of it.s own quite modest proportions. It- 
is scarcely too much to say that the discussion of 
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the organs of sensory perception as a vlioie is 
weak and sketchy The reference on p 70 to the 
lateral line organs of fishes lielrays a misconception 
of them real function It is to be hoped that hi any 
subsecxueiit issue the reference, in Plate 3, to the 
opemiigs of the iiaso - palatine canals as the 
^ nostrils ’ will be corrected, as well as the mis¬ 
leading legend * jawbones ’ in Plate 4 

The bibhography at the end of the book is 
clearly in no sense a bibhography of Ornithorhyn- 
chiis Presumably it is meant to refer only to the 
topics dealt uuth iii the book itself But even in 
this sense it is far from complete. Although in 
Chap. VI a slight attempt is made to deal with , 
brain characters, no references are given even to 
the most important literature on this branch of the , 
subject, including the work of Turner, Elhot Smith, 
and Ziehen Agam, whilst the characters of the .. 
snout or muzzle are correctly insisted on m the 
chapter on general characteristics, no reference is 
given to controversy on this subject in 1894 (cf. 
Proc. Linn. 8oc N.8 IF , voL 9. Ser. 2, p 688). 

Any minor faults of omission and commission 
which the book may show are amply atoned for 
by its conspicuous merits in the direction of the 
author’s authentic interest. Judged by its owii 
proper criteria, IMr. Burrell’s book must be pro¬ 
nounced to be a contribution of considerable value 
to the hteratiire of the natural history'^of the 
Mammaha, a testimony to the industry and en¬ 
thusiasm of its author, and a credit also to its enter¬ 
prising Australian publishers J T. W. 


A Persian Oil Field. 

I7i a Persian Oil Field: a Study in Scientific arid 
Industrial Development By J W. Williamson 
Pp. 189+24 plates. (London* Ernest Beiin, 
Ltd., 1927.) 75. U net 

HE Tigris and Euphrates join north-west of 
Basrah and thence flow to the Persian Guff 
as the broad, silt-filled stream known as the Shatt- 
I el-Arab. Eor some hundred miles the combined 
rivers wind then way between low banks of allii- j 
vium, on -which, except for the small areas cultivated 
aroimd the Ai*ah villages, nothuig of value grows 
save the date palm The scene and the surround¬ 
ing country have probably been much the same for 
the past two thousand years, although evidences of 
Homan irrigation works indicate that, at one time, 
vast areas of the country must have been iinde^ 
effective cultivation and have remained so until 
the system, lajismg mto disrepan, enabled the highly 
^ charged waters of the ttvo rivers again to impreg- 
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iiate the soil ^-^ith mineral salts so as to render it 
productive of little but the eamei thorn 

If coiiclitioiis are favourable, a traveller on the 
mail-boat from Bombay usually pa^bes the bar at 
the mouth of the Shatt-el-Arab diirmg the evening, 
and for the next few Iioms sieam^ up the rivei 
between dark and inhospitable bank'? Suddenly 
in the far distant sky a blaze of light is reflected and 
the ship passes a veritable tovn^bip brilliantly 
illiiiiiinated and teeming with iiidiistrial life There¬ 
after, until Basrah is reached, there is agam nothmg 
but the blackness of the iinnihabited desert The 
contrast is so great that the traveller finds it 
difficult to believe that twenty years ago this tovm- 
ship was also part of the desert and that it was here 
that the first pioneers, many of whom are still active 
ill the Compam h service, started to build the piers 
and jetties from which at the present time a large 
proportion of the oil is transported to the home 
refineries at Llandarcy and Grangemouth For 
it was here, at Abadan, that the Aiiglo-Persiaii Oil 
Company decided to build its refinery and loadmg 
station at the head of the pipe Inies which carry 
the crude oil from the ' Fields ' some 150 miles 
distant northv ard across the desert 

The book under review contains a description of 
the country developed by the Company, and is the 
outcome of a visit paid by the author cliuing the cold 
weather of 1926. It is divided uito two sections— 
Part I. “ The Science," and Part II. The Human¬ 
ities "—and constitutes a strikmg record of British 
initiation and achievement which is good to read. 

Although the author disclaims any intention of 
producing a technical book, yet it is evident that 
his wide knowledge of general science has enabled 
him to impart to Part I. of his book a breadth of 
view and of sympathetic treatment which liirows 
the policy of the Company in regard to the develop¬ 
ment of the scientific side of its activities into strong 
relief The scientific problems of the Persian oil 
field are iimcpie. and can be solved only by sys¬ 
tematic research in which the chemist and physicist 
must comiune to help tiie geologist and engineer. 
Much has been achieved, but much remains still to 
be done It is evident from the author’s record 
‘ that sireat and successful efforts are being made to 
meet the uihereiit difficulties of the situation 
For one v ho has had an opportunity of visiting 
the places he describes, it is of particular interest to 
note the able manner in which the author takes the 
reader by the hand and leads him through the 
various phases of oil production, begoiimg him with 
pleasant but instructive conversation by the way, 
yet refraining from satiatmg him by the ghb talk of 

Xo. 3031, VoL, 120] 


million^ foi however veracious, are apt 

to produce a >tate of repletion from which the 
ordinary reader usually enieiges in a condition of 
fttatic difebehef 

Part II . dealing With " The Hiimamtie.'?/' records 
a '?y'==tem which any industrial orgamsatioii might 
follow With advantage to itself and it> workers. It 
deseiibes the means adopted by the Company to 
render the lot of it-? European staff pleasant and 
coiigemal An account is aLo given of the housing 
and care of the native worker, and of the meaii^ taken 
to educate his children. Above all. attention teiioiild 
be du’ected to the description of the admirable 
medical service, which, under the care of the medical 
directorate, has reached a degree of efficiency prob¬ 
ably without parallel 

The illustrations of which there are a large 
number, are excellent and are very clearly repro¬ 
duced Without question, the author is to be 
congratulated on havmg produced a thoroughly 
readable volume which places on record, in a 
manner understandable by all. an epic of achieve¬ 
ment of which all Bntoiife must be proud. 

JOCELYX ThOEFE. 


Maxwell’s Scientific Papers. 

The Scitntijic Papers of James Clerk Jlaxmell 
Edited by W. I). Xiven. (Photographic Piepriiit 
by arrangement with the Cambridge University 
Press) Voi 1. Pp xxxii--607. VoL 2. Pp. 
viii + SU6 (Pans . J. Hermami 1927 } 31ivi'es6. 
T is not often that a reissue of the collected papers 
of an outstanding scientific man lias been 
; called for. Some of the papers cannot fail to have 
hlstonml value becaiifee of the part which their 
’ origmal piibiicatioii played m the development of 
science , but that value alone v ould not ])e suffi¬ 
cient to secure the demand The work involved 
must be of present-day importance. Therefore its 
consequences must still be ui process ot develop¬ 
ment , and it follows that if, as in the present ease, 

. the repiiblicatioii follows the fiist publication after 
’ an interval of half a century, the mam papers in¬ 
volved must have been of very epocli-makiiig type, 

' The condition of jinsod value is a suffieient test ; 

but the most essential condition is that of })€)- 
' mnkcut value. Present value persisting after the 
lapse of fifty years suggests permanence, and at 
■ least points to some enduring quality—^tlie direct 
j impress of the distinctive personality of the man. 

; How much might be attainable in that way was 
made clear at the threshold of MaxwelFs scientific 
' life when it was said of iiini by his Cambridge tutor 
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that it seemed to be impossible for him to think 
wrongly on a physical subject How much had 
been attamed in its brief duration was perhaps 
most impressively made evident by the incident of 
the entry into a railway carriage at a Dumfriesshire 
station of a countryman who took his seat with the 
single remark, '' Maxwell is dead 

It may be sufficient to refer, in illustration merely, 
to the three mam lines of investigation which are 
dealt with in the papers In the subject of colour 
vision, the work of the man who, simultaneously 
with and independently of Helmholtz, introduced 
for the first time methods of precision mto a pre- 
viouslj" %mgue field of mquiry, is still of value to a 
multitude of workers ; for he dealt with the best 
methods which could be used In the subject of the 
electromagnetic field and its properties, the results 
of his epoch-making inclusion of optical phenomena 
are of fundamental importance in the now pressing 
investigation of the state of ionisation of the upper 
atmosphere. Experience has verified the soundness 
of his judgment regarding the form of the equations 
of the field ; and new discovery regarding electrons 
has led to the natural extension of the equations, 
on his own lines, by the reeogmtion of electric 
currents of convection. In the subject of mole¬ 
cular theory, his work has recently been finding its 
verification alike in the field of things smaller than 
atoms, whereof knowledge had not reached him, and 
in the field of a stellar universe wherein the atoms 
are suns. This is an interesting astronomical 
reversion if his molecular investigations arose in 
connexion with his work on the rings of Saturn, 

The student who desires to follow Schrodinger in 
his endeavour continuously to bridge the gaps 
indicated by the modern atomic and quantum 
postulates and to restore to the physicist the Max¬ 
wellian ether, of which some relativists thought 
they had deprived him, could not do better than 
read as a preliminary the jiapers in which Maxwell 
applies the Hamiltonian characteristic function to 
the solution of some optical problems. In the 
perusal of any of the papers the student wiU learn 
something of the mode of working of the mind of 
one who was a master amongst masters. It is not 
possible for a student to make too much use, m that 
way, of the works of the great thinkers. Thereby 
he may at least train himself to heighten the value 
of whatever work he does. 

To the Cambridge University Press and to the 
firm of J. Hermann are due the thanks of physicists 
for the completion of a greatly needed reissue. The 
quality of the photographic work, and of the general 
technique, is high. W. Pebdie. 
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Our Bookshelf. 

Bauxite a Treatise discussing in Detail the Origin, 
Constitution, known Occurrences, and Commercial 
Uses of Bauxite: and including Particulars re^ 
gar ding the Present Condition of the Aluminium 
Industnj and the Peculiar Importance of Cryolite 
in the Extraction of Aluminum from Bauxite 
By Dr Cyril S Fox. Pp x + 3i2. (London: 
Crosby Lockwood and Son, 1927 ) 30s net. 

With the increasing popularity of the metal 
aluminium, mcreasing mterest is being taken in its 
principal ore, bauxite, and Dr Fox has oppor¬ 
tunely provided a trustworthy and comprehensive 
treatise on the occurrence and uses of this substance. 
He distinguishes two prmcipal modes of origin, the 
terra rosa (sic) type representing the insoluble 
residue of great masses of soluble limestone or 
dolomite, and the lateritic type resulting from the ^ 
decomposition in situ of original alumnious rock. 
The former occurs mainty m the Mediterranean 
region of Europe, and the latter m the tropical 
monsoon lands of Asia, Africa, and America. 

The largest known reserves of ore are of the 
lateritic tyqie, and the author’s descriptions of 
typical occurrences are of great mterest and value. 
There will be general agreement with his conclusion 
that lateritic bauxite and lateritic ironstone stand 
at opposite ends of a series of tropical decomposi 
tion products, of which true later it e with, theoretic¬ 
ally, equal quantities of h}'drated ferric oxide and 
trihyffirate of alumina occupies the middle. Dr. 
Fox'" gives a useful summary of current opinion 
upon the nature of the process of lateritic weathering | 
in the tropics, and suggests a number of conditions | 
which seem to him necessary for the formation of ^ 
laterite. The economic aspects of the bauxite and | 
aluminium mdustries are discussed in considerable 1 
detail and supported by statistical mformation | 
The book is well printed and well illustrated, ant I 
the author is to be congratulated on producing : I 
work which meets a pressing need of the day | 

Modern Bee-Keeping. By Herbert Mace. Pp. 225 
+xix-fl6 plates. (Harlow, Essex The Pub¬ 
lisher, Modern Bee-Keeping, 1927 ) 55. net. 

TTAvma chosen such a title as that of ‘‘ Modern 
I Bee-Keeping,” the author might be expected to 
I show familiarity both with modern apicultural 
practice and also with the recently ascertained 
facts of science. He repeats, however, without . 
comment, the old statement that Braula caeca is I 
pupiparous, even though the egg and larva have I 
been figured bjr several observers, and the damage i 
done by the larval tunnels m the cappmgs of|| 
honey has actually been illustrated in an English-« 
speaking bee journal. f 

Agam, the old theory that the brood food is ' 
regurgitated chyle is given here as an undisputed 
fact, whereas the opposmg view that it is a secretion 
of the lateral pharTOgeal glands is the one more 
generally held at the present time. Referrmg to 
races, the author confounds the brown German bee 
of pre-Isie-of-Wight days (Apis melUfica L.) with 
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the black heath bee {Ajns mellifica rar Lelizeai) 
of Holland and parts of France i 

In the chapters on disease, much confusion of ' 
thought as to etiology and causative organisms is ' 
shovni, both ni referrmg to brood diseases and 
also diseases of the adult bee, which are all i 
brought together under the term ‘ Isle of Wight ' 
Disease ” Remedial measures are given, some- ! 
times without making it clear for which disease 
they are intended, and without msistmg that a 
correct diagnosis is necessary before prescribing 
It would be easy to continue to criticise the scien¬ 
tific part of the book , and the same could he done 
with the part dealmg with practical methods, but ' 
here we are dealing with matters of opmion. Suf¬ 
fice it to say that many of the operations should j 
be condemned as bemg calculated to spread bee , 
diseases rapidly through the apiar^v D. M. ; 

The General Theory of Thermodynamics: an Intro- j 
duction to the Study of Thermodynamics. By ' 
Prof J E Trevor Pp. x -f 104 (Boston, Xew 
j York, Chicago and London Gimi and Co., I 
I Ltd , 1927.) 1 60 dollars ! 

IThe object of Prof. Trevor's book is to develop 
Hhe general laws of Thermodxniamics vith logical | 
consecutiveness and mathematical clarity'' for I 
students of physics, physical chemistry and ; 
j engineering, for mathemaHcians and practising | 
k engineers. No apphcations of general principles , 
mre considered The treatment departs consider- ! 
iably from traditional hnes, as would be expected 
irom the author's paper m the Jouryial of Physical 
X'hemistry, 1908, and famihar words and phrases 
are used in new and disconcertmg senses. Thus 
when a weight w is raised a small distance the 
finexact expression wdh denotes the work absorbed 
^ 12). The equation dE=^dW •\-dQ “ asserts that 
fne work and heat absorbed are integrals of exact 
differential expressions (p. 13) In connexion 
with the pv diagram, an iiTeversible path cannot 
be depicted by a curve in the plane " {p. 18). The ! 
law of dissipation runs, “ when a thermally and i 
dynamically isolated body undergoes a change of | 
state that admits of a reversible path, the change i 
of the entropy of the body is positive ’’ (p. So), which 
appears unduly restrictive. In later chapters, for 
example, that on the porous i)lug experiment, the 
treatment conforms more to tradition. It is not 
easy to understand how the book can serve as ''an 
introduction to the study of thermodynamics.''' 

Memoirs of the Geological Survey of England and 
I Explanation of Sheet J32 : The Geology 

I of the South Wales Coalfield. Part 2 : Aber- 
I gavenny By Aubrey Strahan and Walcot 
I Gibson , with Notes by J R. Dakyiis and 
Prof, W. W. Watts. Second edition, by Dr. T. 
Robertson. Pp. xi-fl45-r4 plates. (London: 
H.M. Stationery Office; Southampton: Ord- 
^ nance Survey Office, 1927.) 3.9 6d. net. 

The first edition of this important memoir was 
published in 1900, £ i the need for a new edition 
has been made the c^^asion of cert am additions and 
corrections, none oFwhich can,^however, be said 
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to be of any serious importance A good deal of 
palaeontological work has been done, especially 
perhaps in the ILllstone Grit. Naturally, the active 
development of the colheries during the last quarter 
of a century has throvm valuable hght upon the 
structure of the coalfield. The Carboniferous Lime¬ 
stone has been exhaustively studied and the 
question of its dolomitisation has been exammed in 
detail The fact that a quarter of a century of 
active work has necessitated so httle change in any 
of the fundamental portions of the memoir is 
evidence of the care and thoroughness with which 
the work was originally done 

Soil Conditions and Plant Growth. By Sir John 
Russell (The Rothamsted Monographs on 

Agricultural Science.) Fifth edition. Pp viii 4 - 
516-f 6 plates (London Longmans, Green 
and Co., Ltd., 1927.) 18<§. net. 

This well-known text-book has now reached its 
fifth edition, a sufficient proof of its value and 
popularity The last edition has been revised in 
the light of the author's recent travels abroad, 
during which he has had many opportunities of 
seeing the work of other stations. Nevertheless, 
the book retams its original character, and coii- 
tmues to give great (and no doubt well-merited) 
prommence to the work of Rothamsted. In 
recent years that has been largely concerned with 
soil biology in what may he loosely termed its 
purer aspects, but the agronomist feels that field 
results have followed slowly and is glad that soil 
tillage—^which exercises a profound influence on 
the soil flora and fauna—^is now engaging the 
serious attention of Rothamsted. We doubt also 
whether sufficient prommence has been given to 
the work of other soil laboratories, such as Bangor 
The recent revolution ui the methods of soil analysis, 
as referred to in App. I., for example, is due entirely 
to the original work carried out there. 

Some Nigerian Fertility Cults By P. Amaury 
Talbot. Pp. xi-fl40-i-16 plates. (London. 
Oxford University Press, 1927 ) 12s. 6d net 

IMr. Axiaeby Taebot here describes the behefs of 
the Ibo and Ijaro tribes of the Degamo division to 
which he was posted in 1914 For the most part 
they centre aroimd the cult oi Ale, the Mother- 
Earth goddess, and her consort, the Thunderer. 
Mr. Talbot describes at some length the M'bari 
houses or shrines and the ceremonies connected 
with them. He has brought considerable acumen 
to bear on the mterpretation of these rites ; but 
perhaps his most pregnant suggestion is made in 
i connexion with the cult of the Great Drum. By 
an ingenious line of reasoning, he unravels the 
symbohsm of the representation of the tortoise and 
identifies it with the female pudenda. Of the 
many ceremonies and beliefs connected with the 
promotion of the fertility of the crops which serve 
to illustrate the principles of the " Golden Bough/’ 
the most striking is that relating to the priest of the 
Elele Yam cult, whose office, like that of the priest 
of Nemi, reverted to the man who succeeded in 
slaying him. 
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Letters to the Editor. 

[Thi Editoi does not hold himself responsible jor 
opinions expiessed by his correspondents. Neither 
can he undtriale to return^ nor to conespond ivdh 
the writers of, rejected manuscripts intended for this 
or any other part of Xatitre. No notice is talen 
of anoiiymous commumcatLons.'] 

The Diffraction of Gatfiode Rays by Thin Films 
of Platinum. 

In a letter to Xatuhe ot June 18, Mr Reid and I 
described the rings formed when a beam of cathode 
rays was sent at normal mcidenee through a thin film 
of' celluloid and stiuck a photogiaph plate placed 
some distance behind the film These were attiibuted 
to a diffraction of the cathode rays hy the film, the 
cathode rays behaving as waves of wave-length h .'mv 
according to de Broglie's theory of wave mechanics, 
and regularities in the stiucture of the film, or in the 
size of the molecules, making it behave as a kind of 
diffraction grating In a paper now awaiting publica¬ 
tion by the Royal Society, this work has been con¬ 
firmed and extended to films of gold, alumimiun, and 
of an unknown (probably organic) substance. In par¬ 
ticular, the relation that the size of the rings is in all 
cases Diversely as the niomenrum of the cathode rays is 
fully confirmed, and the number and size of the rings 
correspond remarkably wuth what is to be expected | 
from the known ciystalline structure of gold and 
aiummium, usmg de Broglie's expression for the wave¬ 
length of the cathode rays. 

The present letter describes an extension of these 
results to the case of platinum. The difficulty was to 
get a film of platinum sufficiently thm to permit of the 
passage of the cathode rays without so imicli scattering 
as to mask the rings. One method was to obtain a 
thm film of piatinuni by cathodic spluttering on glass 
and removing the deposit by hydrochloric acid. This 
gives films thm enough to be transpaieiit and &eveial 
imllimetres each way, but when they were mounted on 
frames, they always broke during the course of drying. 
To avoid this, I tried moimting them on the thm cellu¬ 
loid films used m the earher experiments. This, of 
course, has the disadvantage that one would expect 
to get the rings due to both celluloid and platmum 
siipeiposed. However, the most marked celluloid rmg 
is about half tiie size to be expected for the smallest 
platinmn ring, the other celluloid rmgs bemg verj' 
faint, imder the conditions of experiment. It was 
found that when a photograph taken with platmum 
on celiuloid was compared with one for celluloid alone, 
several new rings appeared. The photogia|3h (Fig. 1) 
shows the innermost and strongest of these, the eellu- 
ioiil rmg mside bemg visible only as a disc owung to 
over-exposure. In addition there were two new" outer 
rings too faint to reprotluce. Rhotogi*aphs w-ere taken 
of these rings with various speeds of rays, and the size 
varied inversely as the momentum wuthm the errors 
of experiment. 

Since platiiiimi is a face-centled cube of side 
3*111 the distances d betw’een successive 

3*91 ' 10 '^ 

crystal planes are given bv ~ 7 L===:==, wdiere lu 1% I 

are the indices of the plane, to be so chosen that they 
are all even or all odd The smallest values of the 
denommator are \ \'il, Each of 

t!iese spaemgs gives a ring m the Debye-Scherrer 
metliofi of X-rav aiialyf?is, and if the view" that all 
paitides behave like is correct, should do so 

with cathode ra\s aho, assuming that small crystals 
orientated at all possible angles to the beam are 
piesent iii tlie film. It is believed that the img illiis- 
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frated is a compoiuid ot the and '\/4 ring un¬ 
resolved (in the case of gold, wdiich gives better films, 
the correspondmg rmgs have actually been resoK^ed), 
the two outer rings bemg \/S and an unresolved 
compotmd of y/ff and y/M* Taking the diameter of 
the mnei ring as the mean of y/3 a nd y/ 4, the diameters 
of the outer rings are y/^ and y/ll 1 as a mean from 
four plates. The absolute size of the rings is given by 
the Bragg law nX = 2d sin Taking the iimer rmg and 
usmg the above formula for X, I find for the side of 
unit cube 3 75 < 10"® (mean of 6 plates) against 
3 91 . lO'S as found by X-rays This is 4 per-cent, 
low, and would be about 6 per cent, low if the 
relativity coirec- 
tion weie put in 
The values found 
for gold and alu¬ 
minium w"ere also 
low- by about the 
same amount 
This may be due 
to a systematic 
exp ei imen tal 
error, or may 
have a theoreti¬ 
cal reason (for 
example, be an¬ 
alogous to the 
Com^Dton effect) 

These results 
have been confirmed by some experiments with 
a thin piece of platmum further reduced in aqua 
regia. Though this w"as still too thick as a whole, 
it must have had thm patches, as photographi^l 
showed, besides spots due to holes and the direct* 
beam, other ‘ diffracted ’ spots ai ranged m circles round 
the centre. These are explained by supposing that in 
this film, wdiicli had probably been originally made by^ 
rolling, the crystals w"ere not situated in all possible 
directions, and so did not give complete Debye- 
Scherrer rmgs, but only spots on them, more like a 
Lane pattern It was x>ossible to distinguish between 
the spots corresponding to the tw "0 inner rmgs, and the 
ratios of their distances from the centre were . y'' 4*2 

(mean of two plates). 

The energy of the rays used m these experiments 
varied from 30,000 to 60,000 volts, and the distance 
fromfilm toplate w"as 32 5 cm G, R. Thomson. 

XJmversity of Aberdeen, Xov. 17. 

Note added m proof ,—Rsing a very thin piece of 
platinum leaf, I have now been able to obtain rings 
similar to those described above, without the use of 
celluloid backing. The mner ring is resolved into two 
as in the case of gold. 


Method of Fossilisation of an Insect Wing. 

It has long been Icnowm that when the wing of an 
insect becomes fossilised the original chitiii is either 
completely destroyed or else replaced bj" some other 
substance, such as carbon, silica, or oxide ot iron, 
j This, however, does not explain the extraordinary 
I perfection with which some insect wings have been 
j jireserved, even in Palaeozoic strata. A recent study 
; of tw’o thousand fossil msects from the Lower Rerinian 
i ot Kansas, approximately two hundred millions of 
I y'cars old, has brought to light many specimens in 
I which the wings are as perfect as if they had just been 
I dissected from the insect , yet it is evident that thre 
; original chitm is not present, neither is it replaced b y 
_ any other substance. The explanation of this is t«o 
j be foimd as follovs : ^ 

; The wing of an insect is really a bag the sides of v iiicli*, 
^ have been brought into contact and fused together 
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except along the veiii-cliamielrf Thn> tlieie is an 
upper Side fomied of one layer of chit in, and an uiuhr 
side formed of a second layer in contact with the fiist. 
The cliCBtotaxy. oi armatiiie of lian-. is u-iiallv chfterent 
on these two layers. Xow, when a geologi>t fiini'. a j 
rock specimen containing an in>ecr wina, he may, if I 
he IS lucky, succeed in splitting it with a blow of the , 
hammer in such a ■way that he obtains ta'o perfect ■ 
impressions , these are called the ohi'trse^ in which 
convex veins appear convex in the unpre^sion, and 
concave veins concave, and the rci^rse, in which I 
convex veins appear concave, and vice versa. 

A little coiisideiation will show that it we took im¬ 
pressions of the upper and under toiiifaces ot the wing 
of a recently killed insect, m dental wax or pla-'ticme, * 
it would be the uppej smface winch would give the 
reverse impression and the uuder surface the obi*'rse 
impression Xow, in the Kansas fossils there aie 
many m which both impressions are preseived per¬ 
fectly, with colour-pattern complete. This is par¬ 



FlG 1 —Lemmatopliura im^mi iSt'ilards. larmlj. Lemmatophorid,.e, 
order Prutoperlma, lower Perniiaii ot Kansas, U fe A Portion 
01 rtwerso impre-sioii {upper surrace) ot lorewiiig, showing the 
clisBiotaxy oi numerous microtnehia (Much enlarged i 
Photo by W C Davies, I’uratoi, Cawthron Instiruie 

ticularly tine of the hue species Leininatophom ipptca 
Sell., already figured m Xatuke (June 12, 1926. Fig. 
2), and typical of the extinct oidei Piotoperlana, 
ancestral to our recent Perlana or Stone-fiies The 
accompanying illustration (Fig 1) shows a small por¬ 
tion of the reverse impression, greatly magnified, from 
the region of the cubital fork of the foiewmg. The 
chjetotaxy consists of an immense nmnber of minute 
hairs OI niierotricliia, resemblme: those of recent Per- 
laria, but somewhat stouter and shorter. This arma¬ 
ture ot line hairs, then, must have been originally , 
on the upper side of the wing m the hvmg insecd I 
It, however, we exaimne an obveise impiession fiom ’ 
the ^anie sjiecies. we find much smallei anil more 
slender niierotricliia present, together with a row of 
strong spines along the costal margin i evidently of 
use in ])reventing the forewmg from folding too far 
back ovei the hind in the position of lest). 

Thus tve see definitely, for the fiist time, that the 
two impressions on the rock ai*e actually the separate 
impressions of upper and under surfaces of the wmg, 
and that they aie separated by the exceedmgly slight 
but measuiable space represented hy the thickness 
of the dismtegratetl chirm of the wing. The reason 
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why the impre-sions are so perfect appeals to be, not 
only that the gi’ain of the rock is so fine that even the 
tiiiie>t hair has left its uiipre<sioii, but also because 
the pigment-^ of the wmg, luilike the chitm, have 
luoved inde^tiiictibie, and are actuailv preserved on 
the rock, even in the case of the tmiest coloured hair ! 
That tins is so can be simply demonstrated by exposmg 
one of the coloured fossils to bright sunlight, when it 
will be found to fade markedly after a few hours only, 
just as the pigment m the wings of butteifiies fades 
in musemn ca-ses exposed to tiie light. 

Pi. J. TiLLYAPvD. 

Cawthron Institute, Xelson, X.Z., 

Sept, 21- 

x4bePs Pituitary Tartrate. 

Ix 1919, Abel and Kubota isolated from the pituitary 
gland a -single principle ' which they identified as 
iuj histamine, (b) the ‘plain muscle-stimulating and 
dejue'^sor constituent ’ This conclusion, which they 
upheld m 1920 and withdrew m 1921, imphed that 
the pres-jor constituent was not the plain miiscle- 
stimiilatmg loxvtocie) or the depressor substance. 
In 1923, Abel, Rouiller, and Geihng prepared a tar¬ 
trate iroin pjitiutary extracts 1250 times as active 
on the uterus as liistamine acid phosphate. Tins 
taitiate, they asserted, contains a ‘ smgle prmciple ’ 
responsible ior the })ressor, oxytocic, diuretic, and 
depressor activities. About the same tmie Hogben 
and Schlapp, studying the inversion effect, that is, 
the depression followmg a second injection of eom- 
meicial extracts in the cat, found that with alcoholic 
extraction the depiessor activity of their own pre¬ 
parations gave a dmimidimg depressor response, so 
that, with a powder made from glands put in lee- 
cokl acetone immediately after killing, extraction for 
forty-eight hom’s resulted in a preparation which, 
with undminiished pressor activity, elicited no 
depressor action when administered m Ciiiantities 
equivalent to one himdred tmies the threshold tor the 
pressor effect. 

This was fully consonant with observations previ¬ 
ously made by Schafer and Vincent, and with the 
properties ot highly concentrated pressor fiactions 
prepared by Diidlev (19231, who in collaboration with 
Dale (1921) had advanced evidence indicative of the 
^epaiate iclentity of the oxytocic and pressor sub¬ 
stance^, The woik of the latter was confiimed inde¬ 
pendently fii'st by Dreyer and Clark (1923) and later 
by Feim (1924). Using a method of pressor as?.ay 
de^iffiiecl by Hogben, Schlapp, and Macdonald to give 
an accuracy as great as that obtained with Dale's 
procedure tor standardisation of the oxytocic prin¬ 
ciple, Schlapp f 1925) conclusively proved the possi- 
bihty of separating the two constituents by Dale and 
Dudley's method, that of Dreyer and Claik, and by 
a new procedure of Ins own. At the end of last year 
there appeared in Phi/siological JRcmeics a resume of 
recent work on the pituitarv gland from Abel's 
laboratory. In it Geiling maintained the valxiity of 
the claims ot Abel and his co-workers to have eon- 
centiated a ‘ single principle ' to winch the manifold 
pharmacodtmamic properties of fntuitaiy extracts can 
be attiibuted Beyond the bare fctatement that Abel 
I and Ins colleague‘s weie not able to subscribe to Dale 
1 and Dudlev's contention, no attempt was made to 
exjilain why several groups of workers had been 
: successful m concentrating the pressor and oxtdocic 
I activities ni separate tractions. With reterence to 
' the inversion effect, however, Geilmg made the 
I followmg jironouncement : 

! Knpiibliblied expernaeiits of the writer show clearly 
that even after a defatted pituitary powder has been 
I extracted forty-eight hours m a Soxhiet with absolute 
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alcohol, as described by Hogben and Schlapp, it will still 
produce, when injected into etherised eats, either with 
intact or with cut vagi, and m the sarne doses as used by 
Hogben and Schlapp, a lessened response with the second 
injection, and later injections will effect the inversion. . . . 
Hogben and Selilapp are m error, when they assert that 
the fall in pressure is due only to the depressor substance 
and IS not an intrinsic property of the infundibular extract.*’ 
(Itahcs mserted) 

Owing to departure from the American continent, 
the present tvriter was prevented from replying at 
the tmie to this ex parte and imdoeumented statement 
m what one presmned to be an impaitial sm-vey of 
existmg literature. Two subsequent publications, 
however, one by Vincent and Curtis (Endocrin , 10 ), 
and one by Draper (Am Jour. Physiol., 80), together 
with the text of Ceiling’s experiments (Ceiling and 
Campbell, Jour. PJiarm. Exper Ther, 29), now call 
for comment on the claims of Abel and his colla¬ 
borators to have concentrated a ‘ single principle ' 

As regards Ceiling and CamphelFs experiments, it 
is to be noted that they admit havmg used a commer¬ 
cial preparation, and frankly state that the out¬ 
standing featm'e of their experiments was the vari¬ 
ability in the development of a depressor response.” 
Their tracings show no saline controls, and, where 
an imdoiibted depressor effect is mdicated, the dosage 
was much greater (five tunes) than that used by Hogben 
and Schlapp . they made no quantitative comparison 
of depressor activity durmg the progress of extraction, 
an essential point in the thesis of Hogben and Schlapp ; 
and, finally, they seem to have obtained their very 
transient depressor effects by rapid injection of cold 
extract. It now appears from Vincent and Curtis’s 
paper, which upholds the view that the depressor 
action of pitmtary extracts is due to a separate 
substance, that rapid injection of cold salme can of 
itself produce the tj'pe of depression which Campbell 
and Gelling obtained. 

Wliatever be the truth with regard to this issue, 
there is now little room for doubt about the separate 
identity of the oxytoem and pressor substances. 
Draper (1927) has repeated Schlapp’s work, using the 
improved method of pressor assay, and a method of 
diuretic standardisation devised by himself for the 
purpose. His observations, like Schlapp’s, Fenn's, 
and those of Dreyer and Clark, confirm the view 
of Dale and Dudley. In addition. Draper directs 
attention to a pomt which, in \iew of the aggressive 
tone of Geiimg’s review, is worthy of quotation : 

A study of these data [t.e. those of Abel, KouiUer, 
and Geiimg] reveals the fact that the three activities were 
not preserved in their original proportions. On the con¬ 
trary a great loss of the pressor and diuretic activities 
seems to have taken place. ... 0 2 mg. of a tartrate 
havmg an oxtrtoeic titer of 500 times histamme acid 
phosphate is shoum to cause a shght rise of blood 
pressure in an ansesthetised eat, and 0*05 mg. is shown 
to produce a submaximal diuretic effect in an anjesthetised 
rabbiff These doses had the oxji:oeie activity of 100 mg. 
and 25 mg, of histamine acid phosphate respectively, and 
were the oxytocic equivalent of 100 c e. and 25 c.c, of 
the liquor hjqiophyais tJ.S.P, ix Smee one tenth to one 
himdredth of a c.c. of liquor hypophysis is sufficient to 
raise the Mood pressure of a cat and to promote diuresis 
in a rabbit, it is evident that these activities had been 
almost completely destroyed or eiimmated m the process 
of purification."’ 

In short, if Abel and his associates have evidence, 
as yet unpublished, to support Geilmg's statement 
that "" all the physiological properties of our active 
substance increase in intensity and in the same ratio 
pan pasmj it is unfortunate that such data have 
been withheld from other groups of workers. The 
data they have placed at the disposal of other mvesti- 
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gatoi’s prove the very opposite Tf, on the other hand, 
no such data are available, one may hope that Abel 
will relinquish liis claims to have concentrated a 
‘ smgle principle ’ wntli the same candour as he 
displayecl in withdrawing his previous view that the 
oxytocic and depressor substances weie different 
fiom the pressor and identical with histamine. 

Lancelot Hogben. 

University of Cape Town, Sept 1. 


Oceanic Beeps and the Thickness of the Continents. 

In a recent paper dealmg m part with the structure 
of' the lithosphere (Geological Magazine, June 1927) 
I assumed the substratum of the floor of the Pacific 
to be mainly eclogite, and I hinted at the possibility 
that the great bordering deeps of that ocean might 
mark the sites of great intrusions of peridotite. This 
speculation, however, fails to accord with the require¬ 
ments of isostasy and is therefore unsatisfactory. 
An analysis mad© by Hiller (Gerlands Beitrage, 1927, 
p. 279) of the velocities of long waves which had 
followed widely different paths around the upper 
layers of the lithosphere seems, moreover, to rule out 
the identification of the Pacific sima with eclogite. 
For waves havmg a period of 18 to 20 seconds, Hiller 
finds velocities of 3 7 km. per sec. in the material of 
the Pacific floor, and 2 9 in that of Europe, Asia, and 
America. He adds that these are the respective 
velocities to be expected m sima and sial. Com¬ 
parison of the ratio of these velocities (1 27) with that 
of the corresponding P- or S-wave velocities in gabbrq 
and gramte (1-23), indicates that the floor of the 
Pacific down to a depth of the same order as that oJ 
the sial of the continents behaves as gabbro would do. 

If this identification be adopted, a reasonable ex¬ 
planation can be offered to account for some of the 
more puzzlmg features of the oceanic deeps. The 
effect of intense compression on a thick floor of gabbro 
would be, not to produce mountains or submarine 
swells, but to transfoim the gabbro into its high- 
pressure facies, eclogite. The change of density from 
3 to 3-3-3-5, and the simultaneous action of isostasy, 
would therefore lead to marked subsidence, and a 
deep would result. On this hypothesis w© should 
expect to find deeps along belts where the ocean floor 
borders the compressed mountainous edges of the 
sial; precisely, in fact, where they do occur. Deeps, 
moreover, should not occur ever 3 rwhere around such 
borders, for in many places a thin covering of sial 
over the original gabbro would effectively prevent 
their development. 

Thus, the two kinds of material, sial and sima, 
adopted by Wegener to explain the two dominant 
levels of the earth’s solid surface, contmental and 
oceanic respectively, serve equally well to explam the 
upward and downward departures from those levels. 
Compression and over-tlnusting of the sial increase 
its thickness without seriously altering its density, 
and so lead to the uplift of plateaux and mountain 
ranges. Compression of the sima along adjacent 
belts (if the sima be noimally of gabbroid composition 
and free from even a tbin covering of sial) results m a 
marked increase of density, and so leads to the forma¬ 
tion of the greatest tracts of subsidence—the ocx^anic 
deeps. 

If now we assume the following approximate data : 

8ial : mean density, 2*7 (ranging downwards m 
composition from gramte to diorite, apart from its 
superficial veneer of sediments); 

8ima : mean density, 3 0, where composed of 
gabbroid material, and 3 4 where tins is in the 
eclogite facies, or where the sima is composed of 
pendotit ©; 
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we can balance a sial column tiirougli, bay, Tibet, ' 
with an average altitude of 5 km., against an 
eclogite column through an oceanic deep covered 
with, say, 8 km. of sea water If x be the depth 
of the level of equal pressure below sea-level, then 
approximately 

2*7(a: - 5) = S - 3 4:{x - 8) ; giving a? = 46 7 km. 

AppJjdng this method to the average floor of the 
Pacific, we easily deduce a thickness of 25 km of 
gabbro im'derlam by 3 4 material (eclogite or peri- ^ 
dotite); and finally, for the sial thickness correspond- , 
mg to continental regions of average elevation we 
arrive at about 31 km,, also imdeiiaiii by 3*4 material [ 
In support of this figure the latest estimate made by ' 
Dr. Jeffreys may be cited. His investigations of the 
records of the Jersey and Hereford earthquakes of i 
1926 indicated in each case a granite layer of about ' 
10 km., underlam by an intermediate layer approxi- | 
mately twice as thick A.S,, Geopkys. Suppl., j 

I., 1927, p. 483). If I am right in mterpretmg the | 
composition of the intermediate layer as quartz- ! 
diorite to diorite, then the sial of the neighbourhood j 
of Great Britain, the North Sea, the English Channel, ^ 
and the adjommg parts of Europe—a nearly average } 
region, though slightly low—should be about 30 km. i 
thick. ^ I 

Dr. Lawson and I have previously shown that 
radioactivity appeared to set a linut of 15 or 20 km. > 
to the average thickness of the sial (Fhil Mag , Dec. ; 
^11926, p. 1218). If, then, this thickness be really 30 i 
ikm., it becomes certain that the radioaetmty of the ; 

must fall off verj’ rapidly in depth. Probably the ' 
most' remarkable evidence support mg this hitherto 
.little explored possibility is to be found in the atomic 
‘weight and isotopic constitution of eornmon lead. 
These show qmte conclusively that no appreciable 
part of the latter has been derived from the dism- 
tegration of uranium and thorium durmg known 
terrestrial history. Otherwise the atomic weight of 
ordinary lead would range between 206*9 or less, 
and 207*2 or more. That there is a real distmction 
between ordinary lead and radioactively generated 
lead has now been finally demonstrated by Dr. 
Aston's recent success in obtaining the mass spec¬ 
trum of lead (Nature, Aug. 13, 1927). It follows 
from these results that, until the time of its dis¬ 
persal through and concentration from magmas, 
the lead of common ores must have lam in an en¬ 
vironment where it was not appreciably affected by 
admixture with generated lead. In other words, I 
suggest that the dioritic base of the sial through which 
ordinary' lead may originally have been dispersed, is 
extremely poor in the radioactive elements uranium 
and thorium, relative both to the higher levels of the 
sial and to the underlying levels of the sinaa. 

^ ’^us we see that an estimate of 30 km. (or a little 

for the mean thickness of the sial is in accord¬ 
ance with such widely different phenomena as the 
great depths of the oceamc deeps and the practical I 
invariability of the atomic weight of ordinary ore- 
lead. Smaller estimates of thickness appear to leave 
both quite unexplained. Artheb Holmes, 

The University, 

Durham, Oct 2S. j 


The Golgi Apparatus in Higher Fungi. 

The Golgi material in plant tissues is only now 
being worked^out Gmlhermond of Paris in 1922 
apparatus m barley roots by the silver 
method; and in March 1926 he pub- 
liiculaiiy it iti G E. Acad, Sci., Paris, on the 
ii§i the two jtween the plant vacuolar system and the 


Golgi apparatus. He treated the epidermal ceEs of 
very young leaves of Ins germanica and meristematic 
tissues of young shoots of Elodea canadensis, some 
Chlarophycese, Cyanophyce^, bacteria, and some 
fungi (Levure and Oidiam lactis), with the silver 
impregnation methods of Caja! and da Eano as well as 
with Vital stammg with neutral red. In the majority 
of cases he could obtam the precipitates of vacuoles 
(metachromatic corpuscles) stained in the form of the 
network of canals constitutmg the Golgi apparatus. 

Botamsts generally are of opinion that the plant 
vacuolar system ancl the Golgi canals of animal cells 
are morphologically and physiologically equivalent. 
This IS further supported by the recent remarkable 
researches of Parat, who has shown that the Golgi 
apparatus in animal cells also consists of a number of 
vacuoles. By the silver nitrate method of Golgi 
I have obtamed clear blackened networks in close 
association with the nuclei in cells of the root-tips 
of Allium. Lilium, and Canna. 

It seems that the presence of Golgi bodies in higher 
fungi (especially Basidiomycetes) has not been reported 
as yet. For the last eight months I have work^ on a 
number of our common Agancs and Pohq>ores, col¬ 
lected fresh and living, namely, Lentinus suhnudus. 
Lepiota mastoideus, Flammula dilepis, Entoloma 'niicro* 
carpum^ Psathyra lucipeta^ Panaeolus cyanascens^ 



Fig. 1 —Golgi apparatus m Lentinus subnudus; after lor 10 daj 

in potassium bicbxomate and osuuc acid. Camera lucida drawing, 
under immersion lens, Zeiss apochromat. 2 mm , 2^. A I 4 y llW 

Schizophyllum commune, Polyporus zonahs, Ganoderma 
lucidum, Lenziies repanda, etc. The basidia of all of 
them were studied, and for the sake of close parallel 
comparison each specimen was simultaneously treated 
m four different ways,namely, (1) by fixmg in Fleming's 
strong fluid mixed" with an equal quantity of water, 
and finally staniing the microtome sections (5-6 a 
thick) with Heidenhain's iron-hfematoxyliii, (2) by 
fixmg in Bensley's fluid to study the foim and the 
location of the vacuoles; (3) by fixmg in Golgi's bi¬ 
chromate and silver nitrate method (lapid process); 
and (4) by vital staining with a very weak solution 
of neutral red. 

Bv the silver impregnation method I could get 
within the basidia of the majority of specimens a 
clear network of blackened coil, usually corresponding 
with the position of the vacuoles. In some the black 
coil was found close to the top of me basidia, in some 
the coiled threads were at the bottom, and in others 
they were on the sides almost at the central part of 
the basidia. In Bensley’s fluid the vacuolar system 
came out prominently as a mnt. In Fleming's fluid 
the details of the nuclei were distinctly seen. Staining 
with neutral red, the metachromatic bodies within 
the vacuoles took a deep red stain in the form of 
droplets; big round drops taking a diffused stain 
showed in their interior a number of bodies deeply 
stained ; these vacuoles were found m varpng posi¬ 
tions withm the basidia. By successive trials it has 
been foimd that the specimens usually fixed in 
potassiumjj^ielnomate and osmic acid from six to ten 
<iays formation of the Golgi apparatus. 
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Some of the specmiens showed the deposit of the 
fragments of black threads not yet united into a coil, 
these are what are known as ‘ Golgi bodies ’ as distmct 
from the ‘ Golgi apparatus.’ Fig. 1 shows the Golgi 
apparatus m basidia of Lentinus suhnudus. 

I have cameraducida drawmgs of a nimiber of 
basidia from most of the specimens showmg the 
presence of the Golgi apparatus. I hope to publish 
the details of each specimen m a later paper with the 
necessary illustrations. S. R. Bose. 

Botamcal Laboratory, 

Carmichael Medical College, 

Calcutta, Sept. 28. 


Sound Absorption Coefficients measured by 

Reverberation and Stationary-wave Methods. 

Thebe are two methods of measmmg the amoimts 
of sound absorbed by various materials- One is the 
reverberation method of W. C. Sabine, in which a 
specimen of the material to be tested is mounted on 
the walls of a reverberation chamber and the co¬ 
efficient of absorption is deduced from the effect which 
the presence of the specimen has on the rate of decay 
of sound in the chamber. The other consists m 
placing the specimen at the end of a pipe down which 
soimd-vraves are made to pass The refiected and 
incident waves interfere, and the coefficient of absorp¬ 
tion is calculated from observations made on the 
interference pattern within the pipe. 

The advantage of the second method is that only 
small specimens are needed for a test. Generally a 
specimen with an area of not more than 1 square foot 
is sufficient, whereas for a reverberation test an area 
of about 100 square feet is needed. It is obvious, 
however, that the coefficients measured by the two 
methods will not necessarily have the same value. 
In the pipe (or “ stationary-wave ’) method it is the 
coefficient of absorption at normal mcidence which 
IS measured, whereas m a reverberation test (according 
to current theory) sound impinges on the specimen at 
all angles of incidence from 0^ to 90'h 

In a recent paper {Proc. Boy. Soc., A, vol. 115, 
pp. 407-419, 1927) I have shown how the coefficient 
of absorption of an ‘ acoustic plaster ’ can be calculated 
for any angle of incidence from the ‘ acoustical admit¬ 
tance % a quantity which can readily be determined 
from obseiwatiorm made with stationary-wave appar¬ 
atus. If acoustical admittance per 

unit area of the"" absorbing material, and a is the 
velocity of sound in air, it is shown that the coefficient 
of absorption for sound incident at angle B is given by 


(cos(/-aai)2 + {aC2)2‘ 


This expression can be introduced into the theory of 
reverberation as usually det^eloped (for example by E. 
Buckingham, Sci. Papers of the Bureau of Standards, 
Xo. 506. p. 201), end the 'reverberation’ coefficient 
of absorption, say ., can then be found in terms of 
acoustical admittance. In this way I find that the 
reverberation coefficient is given by 

a =. 1 ~ ffld log,-- 


0 ^( 14 ^ -r tV) j 

ailj ^ 


tan"i 



tan 


-© 1 ]- 


This somewhat fomiidable expression can be used 
to calculate the reverberation \coeffieient when the 
acoustical ^admittance per unit aVea is known. For 
example, for a eeitain acoustic piaster (made in the 
Bmlding Research Board's laboratory to a modified 
Sabme formula), aOj = 0 0813 and i^^OlOO at 
SlS^vibiations per second (see Pfoc ^ >c , A, 
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voL 115, pp 417-418, 1927). From this we find that 
the coefficient at normal incidence is = 0 28. This 
IS the coefficient as usually measured by the stationary 
wave method. Fiom the expression just given it is 
found that the reverberation coefficient is a = 0-45. 
Hence the reverberation coefficient of the acoustic 
plaster is much greater than the coefficient at normal 
incidence Some support is given to this result by 
the values of the coefficients for the acoustic tile 
known as ‘ Akoustolith.’ Stationary-wave measure¬ 
ments at 512 vibrations per second give 0 26 for the 
absorption at normal incidence {Pfoc. Phys. Soc , 
vol 39, p. 281, 1927), while the reverberation absorp¬ 
tion coefficient is reputed to be between 0 36 and 0 38. 
F. R. Watson (“Acoustics of Buildings,” p. 25) quotes 
0 36. The difference is not so marked as that calcu¬ 
lated for the modified Sabme plaster, but it is in the 
same sense. 

The practical importance of establishing a relation 
between absorption coefficients by the reverberation 
method and those found with stationary-wave or 
similar small-scale testing apparatus is obvious, 
although it appears to have been sometimes over¬ 
looked or Ignored in the past. E. T. Paris. 

Air Defence Experimental Establishment, 

Biggm Hill, Kent, 

Oct. 25. 


Flame and Combustion. 

If I know not the meaning of the voice, I shall be untoi 
him that speaketh a barbarian and he that speakethl 
a barbarian mito me. | 

In my early days, I happened to be present in Vice-^ 
Chancellor Bacon’s court when a ward in Chancery’ 
came up to be spoken with. After a long whispeied 
conversation with her the Vice-Chancellor said to lier 

counsel: “ Mr -, the lady does not know her 

mind ; when she knows her mind, let her again come 
here and speak with me The yoimg lady protestetf 
indignantly ' that she did know her mmd ’—^but 
no piu'pose. After a few more words with her, the 
judge repeated what he had said Counsel toolk^ikd 
hint and bore the fair protesting one away. Messrs. 
Bone, Townend and Co (Nature, Nov. 12, p, 694) 
aie like that lady : they have burst violently into 
flame without having mastered the very tangled story 
of the great drama of chemical mteichange which 
‘flame’ connotes. Like the modern school-boy and 
college-student, they want teacher to learn them 
their lessons. I have always been against spoon 
feedmg. Moreover, Prof. Bone is the last person to 
learn through others. When the firm has full grip 
of the ease, if here, I shall be pleased to speak with 
them. Thus far but no further does my imagination 
go at present It is not for me even to help on a 
decision whether it be safe to accept its guidance at 
any time. 

Prof. Finch seems to have made interesting experi¬ 
ments. He always does and I have the very highest 
regard for his work. To dissect out the meaning of 
his observ^ations will not be easy and is not even to be 
attempted upon such premature partial publication. 
Still, I may say, that I fail to understand how even 
that maiwellous material ‘water’ can ,play an 
electrical and not a chemical part. I must confess 
that I am old-fashioned enough—if not medieval— 
to retain my faith m one Faraday and that I regard 
the two ‘ parts ’ as inseparable and interdependent, 
perhaps also because I learnt physics and cheMiitry 
as one subject in my blameful youth. 

IS necessary to think down to the mtimati 
interchange. This no one will do. 

Mr. Egerton, too, appears to have mac 
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obsei'vations but lie also uses lansruage so ambiguous 
that it IS scarcely possible to guess what he means 
Thus, he concludes that the process of combustion ' 
IS ''aiitocatahTic.’’ This sounds very learned The 
statement must carry profound comdction and end¬ 
less joy to the ‘anti-knock' soul. Yet, what doe^ it 
mean, how will it help iis to make the internal com¬ 
bustion engine efficient ' Catal^\'*tie ’ is one of those 
blessed words which cany no particular meaning— 
the shibboleth of the day, lisped in every scientific 
nurseiy. At least three special perambulators have 
been chartered to cairy the infant catalysis diopping’ 
in chemists’ gardens, yet neither the Cambridge nor 
the Princeton nor the Johns Hopkins muse can tell 
us what mission the baby is bawling. I &ee the note 
dates fioni Oxford Looking thib up m my Gazetteer, 

I find : A place where gra&s grows and dictionaries 
are made, but the meanings of woids are not calculated 
muse Then, in the new volmne of the Dictionaiy , 
of Xational Biography," I find the statement made f 
of the late Loid Rayleigh : “ There still iingeis in i 
Cambridge a tradition as to the lucichty and literaiy < 
finish of his answers in this examination [the Mathe¬ 
matical Tiipos], Every paper he wrote, even on the 
most abstruse subject, is a model of clearness and 
simplicity of diction ” Mlien we can say this of the 
i'vapers we write on combustion, perhaps we shall 
iDegin at least to know where we are not. I 

Henby E. Abmstkong. 


Movements of the Lower Jaw of Cattle during 
Mastication. 

Amonc 4 the biological phenomena exhibituig a 
definite sense of rotation, as, for example, the growth ; 
of certain creepers and of the shells of snails, one that i 
does not seem to have been studied and to which we j 
wish to direct attention heie, is the mastieatmg motion ; 
of cattle Close investigation shows that the lower 
jaw of the anunal is displaced with respect to the ' 
upper jaw, not in a purely horizontal or a purely ' 
vertical direction, but simultaneously in both diree- ' 
tions with such a phase difference that a clearly 
evident rotation results. Theoretically this can, of 
coui'se, take place in two senses, and observation 
teaches that both possibilities are realised in Nature. 
Takuig the direction of the food as positive, we shall 
denote as right- and left-circular cows those of which 
the chewing motion, viewed from the front, turns , 
clockwise and counterclockwise respectively. ' 

This nomenclature is based on the tacit assumption 
that one and the same cow always mamtains its sense 
of rotation. We could confirm this by a limited 
number of observations but are aware that more ' 
complete data, extending over longer periods of time, 
are necessary" definitely to settle this pomt. Statistical 
investigations on cows distributed over the noidliern ' 
part of Sjaelland, Denmark, led to the result that about ' 
fifty-five per cent, were right-circular, the rest left- 
circular animals. As one sees, the ratio of the two 
kinds IS approximate!;^' unity. The number of ob¬ 
servations was, however, scarcely sufficient to make i 
sure if the deviation from unity is real. Natui'ally | 
these deternimatioiis allow no generalisation with 
regard to cows of different nationahty, | 

The fact that both senses of rotation are realised - 
raises the question if simple laws govern the hereditary , 
transmission of the property referred to. Concerning * 
the snails mentioned above, one knows that MendeFs I 
laws in their sunplest form apply, while m most other | 
cases the actual occurrence of only one sense of i 
mtation makes such investigations impossible. Par- j 
Lculaiiy it would be interesting to ascertain which : 
rk the two modifications is the dominating one. We 1 
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are. unfortunately, not in a position to bring evidence 
on this important pomt, but believe that those having 
a more intimate acquaintance with cattle will find 
it easy to give an answer. P. Jordajt. 

R. DE L. EIroxig. 

Lffiiversity Institute for 
Theoretical Physics, 

Copenhagen. 


Polarisation Effects in Measuring Electrostatic 
Fields. 

In listening to a lectui’e by Dr. Aston, m which the 
mass spectrograph was described, the wiiter was in¬ 
terested to hear that a polarisation of the plates of the 
condenser deteimmmg the electiostatic deflexion oi 
the positive rays affected the field to such an extent 
to be one of the causes which made it neeessarx" to 
lecur to relative measurements in interpreting the 
result.s. Dr Aston mentioned that the effect could be 
reducetl by gilding the plates. 

A few years ago attention had been centred on these 
polaiisation or double layer effects m comiexion with 
X-rays, m discussing the question how far such a layer 
formed under the influence of the electronic bombard¬ 
ment of the anticathode might affect the velocity of 
the electrons reaching the target. It is remarkable 
that they are so promment in positive ray ex]3eriments, 
where the cathodic bombardment cannot be intense. 

In Dr. Aston’s determmations the polarisation was 
a distuibance, which he was able to trace in his results 
and to elmunate entiiely. 

Few physicistto are m this fortunate position and 
to the writer it seems of inteiest to direct attention to 
the fact that, so long as no greater knowledge as to 
the conditions determmmg the magmtude of these 
polarisation effects is obtained, they constitute a 
particular source of error, which is but too easily over¬ 
looked in a number ot cases where the production of 
stiay rays cannot be eliminated, for example, in the 
deternunation of e m for the electron according to 
some classical methods. J. Brentano. 

The University. 

Manchester, Xov 12. 


Biology and Birth-Control. 

It would interest me, and possibly some ot your 
readers, if the writer of the review of my Right of 
the Unborn Child ” in Nature of Nov 5 w-oiild cite 
the sentences 111 which, accoiding to him, I make ** con¬ 
temptuous remarks about God.” Karl Pearson. 

University College, 

London, W.C.l. 


The answer to Prof. Pearson's question is that he 
quoted with aiiproval. as expressive of his meanmg, 
J. C. Squire's lines, including “ ‘ Good God ! ’ said God, 
‘ I've got my task cut out ’ ” This seems to me 
contemptuous, and even blasphemous. 

E. W. MacBride. 


The ‘ Green Flash.* 

Referring to page 728 of Nature of Nov. 19, 
greemsh appearances at sunset and sunrise may be 
due to various causes ; but I am personally convinced 
that the sudden green flash, seen by some people 
when the last rim of the sun disappears behind a 
sharp horizon, is mainly physiological; for I see 
{if it can be called seeing) a momentary greenness 
when I switch off a bright lamp, with metallic filament, 
suspended above my bed. Oeiver Lobge. 

Normantoii House, Lake, Salisbury. 




808 


NATURE 


[Decembek 3 , 1927 


Alloys and their Importance m Engineering”. 


I X an interesting and suggestive presidential 
address delivered to tlie Institution of Mechani¬ 
cal Engineers on Oct 21, Sir Henry Fowler paid 
a tribute to the help that mechanical engineermg 
has received, in the solution of many of its most 
difficult problems, from the work of the man of 
science. Particularly he attributed the remarkable 
changes that have taken place since Stephenson 
built the Rochet to new materials and the ph 3 'sical 
states in which thej' can be supplied , and m large 
measure these have been the outcome of scientific 
research. The whole profession of mechamcal 
engineering is to-da}^ dependent on metals. Al¬ 
though manj" ingenious contrivances have been 
made from wood and stone, mechanical engineering 
onty commenced when metals became available for 
use.” 

In the middle of the nineteenth eenturj^, railwaj^s 
were developing very rapidly and the makers of 
iron rails could not cope with the demand, but the 
truly scientific work of Bessemer and his production 
of steel reheved the situation. Between 1850 and 
1926 the world’s production of cast iron grew from 
4|- million tons to 77 million tons. In 1870 the total 
steel produced was less than | million tons; in 
1927 more than 90 million tons were made. Only 
three metals were used for the manufacture of the 
Mochet ; to-day, on the L.M.S. railway, fifty-five 
specifications for metals are used, and the British 
Engineering Standards Association has prepared 
standard specifications for more than 100 varieties of 
steel. Sir Henry Fowler pointed out that the work 
of Bessemer and of Siemens and Martin insured for 
many years a sufficient quantity of steel, but the 
work of two other men of science, Thomas and 
Gilchrist, who in 1876 discovered that phosphorus 
could be very appreciably diminished by using a 
basic lining in the melting furnace, increased 
enormously the possible supplies. 

The improvement and control of the quality of 
steels by improved methods of manufacture and 
the development of new alloy steels for tools and 
other purposes have revolutionised not only the 
methods of the machine and fitting shops, but also 
the dmgns of all types of machines and structures. 
The development of photomicrography and the 
p^Tometer have contributed in no small measure 
to the success that has been achieved. Michael 
Faraday a century ago in England, and Berthier 
in France, experimented on alloy's of nickel and 
chromium, but it was not untd 1857 that Mushet 
alloyed tungsten with iron and made seif-hardening 
steel; the remarkable developments in cutting 
speeds and in automatic machinerj", consequent 
upon the new alloj' tool steels, has almost entirely 
taken place, however, during the last twenty-five 
years In 1882, Hadfield produced the manganese 
steel so largely used to-day, because of its hardness, 
for pomts and crossings and dredger buckets, and 
later produced the silicon steel which has had 
veyv remarkable effects upon the construction of 
transformers and other magnetic and electrical 
apparatus. 
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During the twentieth century the nickel and nickel- 
chromium steels and the so-called motybdeniim 
and vanadium steels made the addition of small 
quantities of these metals to the mckel-chromium 
steels have not onl}" pla 3 ^ed a considerable part in 
the development of the automobile and the aero¬ 
plane, but steels have also been produced having 
remarkable magnetic, or non-magnetic, properties 
and others wffiich resist both corrosion and high 
stresses at normal and high temperatures in a 
remarkable manner. Some of these alloys resist the 
action of the strongest acids and are proving of the 
greatest service m the chemical uidustr 3 ^. Others 
are not only valuable for case-hardening boxes and 
heating pots but also give promise of helping m the 
solution of difficulties m superheater elements, in 
the development of high temperature - high pres¬ 
sure vessels for distillation and synthetic processes 
and the gas turbine. 

Turning from steels to the non-ferrous metals, 
the developments in the copper alloys, bronzes and 
brasses, and in the aluminium alloys, have been 
equafiy remarkable. Muntz metal was the first of 
the alloys of copper that could be forged and 
extruded, but it was not until mass production^ 
became important that full advantage of this 
alloy was taken. To-day the British Engineer¬ 
ing Standards Association specifications demand 
for high tensile brass a breaking strength of 45 
tons per sq. inch, and for brass bars 28 tons pei. 
sq. inch, and an elongation per cent, of 25 per' 
cent, on a gauge length of not less than four 
diameters. 

Alloys of copper—brasses and bronzes—of greater 
strength than these are possible. In these de¬ 
velopments the work of contributors to the- 
reports of Allo 3 "s Committee of the Institution 
of Mechanical Engineers has pla 3 ’'ed an important 
part. 

Aluminium in the commercial form has onty 
been known for thirt 3 ^-five 3 ^ears. In 1913 the 
world’s production of aluminium was 64,000 tons, 
but in 1926 this had risen to 235,000 tons. In the 
pure state it is of comparatively httle use to the 
engineer, but when allo 3 ^ed with zinc and copper, 
with copper, manganese, and magnesium (4 per 
cent. Cu, I per cent. Mn, J per cent Mg as dur¬ 
alumin), wuth copper, nickel, and magnesium (4 
per cent. Cu, 2 per cent. Xi, 1|- per cent. Mg as Y 
alloy), with copper and silicon (a 4 per cent. Cu, 

4 per cent, silicon is a good casting alloy for 
sund or die), and with other metals, a remark¬ 
able series of light alloys having specific gravi¬ 
ties from 2*8 to 3-1 have been produced Dur¬ 
alumin can be forged, extruded, and cold 
dravm, and by suitable heat treatment can be 
made to give a breaking stress of 32 tons per sq. 
inch with from 6 to 10 per cent, elongation The 
Y alloy can be hot rolled and heat treated to give 
24 tons per sq. inch and 23 per cent, elongation; 
all the other alloys can be cast into intricate shapes, 
and some of them make admirable die castings. 
For many parts of aeroplanes, aeroplane engines. 
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and automobiles “^hese alloys have proved mvalu- 
able. In the E' ited States of America railway 
carriage frames^*^' e being constructed of duralumm, 
thus diminishixlg the dead weight, as compared 
with the net weight carried, very considerably 
Die castings of mtncate shapes, such as gearwheels, 
are now being made, to a remarkable degree of 
accuracy, of aluminium bronzes—alloys of copper 
and aluminium, contaming more than SO per cent, 
of copper 

The rapidity with which these alloys have been 
developed and have won the confidence of engineers 
is a tribute to the careful scientific work that has 
been done in connexion wnth their constitution and 
physical properties The success achieved by the 
aiummium alloys has encouraged a number of 
workers to mvestigate the possibilities of alloAung 
magnesium, which has only a specific gi-avity of 1 7 
as compared with 2*67 for aluminium, with other 
metals, and already some success has been achieved 
in the application of magnesium alloys, containing 
more than 90 per cent of magnesium, to the manu¬ 


facture of high-speed pistons for mternal combustion 
engmes and other purposes 

Sir Henry Fowler paid a tribute to the important 
research work done in the gi’eat works, at the 
National Physical Laboratory and also at the 
universities, but he emphasised the necessity for 
researches conducted jomtly by men of science 
and engineers. Unfortunately, he did not suggest 
any method whereby the ability at present in the 
universities, which owmg to pressure of teaching 
and other routine duties is not able, except at the 
cost of health, to apply itself to the solution of 
many problems with which industry is faced, can 
be given the necessary time and means to carry 
out research The only hope seems a more gener¬ 
ous provision of funds for the direct assistance of 
research in the engineering and metallurgical depart¬ 
ments of the universities, in order that the condi¬ 
tion of the apt quotation with which the address 
concluded may be fulfilled ' The wisdom of the 
scribe cometh by the opportunity of leisure and 
he that hath little business shall become wise.’’ 


Scientific Aspects of Intense Magnetic Fields and High VoltagesP 
Bv Sir Erxest PtUTHERFORD, 0 M., Pres.P.S. 


I N the past our laboratories have had to be 
content wuth the comparatively weak magnetic- 
fields provided by the ordmary electro-magnets and 
the voltages supplied by simple electrostatic 
machmes and induction coils In order to ]Dush 
further our investigations in many directions, much 
stronger magnetic fields and higher voltages are 
required in the laboratory Scientific men thus 
naturally follow with great mterest advances in 
these directions, whether undertaken for purely 
scientific or for technical uses. 

By means of modern electrostatic machmes it 
is not difficult to produce weak direct currents at. 
potentials from 200,000 to 300,000 volts, while a 
large well-insulated induction coil can give moment¬ 
ary voltages of a similar magnitude. The wide 
use of X-rays for diagnostic and therapeutic pur¬ 
poses has led to a marked improvement in apparatus 
for exciting intense X-rays. The requirement of 
very peiietratmg X-rays for deep therapy m our 
hospitals has led to the construction of compara¬ 
tively light transformers, which will supply the 
requisite small currents at voltages between 300,000 
and 500,000 

One of the simplest ways of producing very high 
voltages is by the Tesla transformer, in which the 
oscillatory discharge of a Leyden jar is passed 
through the primary of an ah transformer. In 
this way it is not difficult to produce voltages m the 
secondary of the order of a million volts, and I 
understand as much as five million volts have been 
obtained in the Carnegie Institution of Washington 
The striking effects produced by these rapidly 
oscillating discharges from a Tesla coil, and the 
immunity with which long sparks may be taken 
through the body, are well known to all. The 
rapid frequency of the oscillations and the compara- 

^ From the presidential address delivered at the aGm\eiaary meetm*? 
of the Royal Society on Xov 3U. 
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tively small energy given to the secondary of a 
Tesla coil has. however, restricted its use for general 
technical purposes as a source of high voltages, 
although it is now finding an apphcation for the 
testing of iiisulatmg materials. 

In order to transmit electrical power economic¬ 
ally over long distances, there is a continuous 
tendency to raise the voltage in the transmission 
lines This increase of the operating voltage has 
led to the need of very high voltages to test the 
msulatmg properties of these lines and their trans¬ 
formers and the effect of electric surges in them 
In the course of the last few years a number of 
high-voltage plants have been installed for testing 
purposes in various countries, which give from one 
to two milhon volts. These voltages may be 
obtained either by a very large well-insulated 
power transformer or more generally by a cascade 
method employing several transformers in which 
the secondary current of one transformer passes 
through the primary of a second, and so on, the 
cores of the successive transformers being mounted 
on insulating pedestals. This cascade method is 
very advantageous for the purpose, since it aHows 
a great reduction in weight and dimensions of the 
transformers. Such a high-tension plant in full 
operation is a strikmg sight, giving a torrent of 
sparks several yards in length and resembling a 
rapid succession of lightning flashes on a small 
scale. Actually the highest voltage so far ohtamed 
by these methods is very small compared with the 
voltage in a normal lightning flash from a cloud to 
the earth, where the difference of potential may be 
as high as a thousand million volts. 

There appears to be no obvious limit to the 
voltages obtamable by the cascade arrangement of 
transformers, except that of expense and the size 
of the building required to mstali them. I am 
informed that the General Electric Company of 
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Schenectady has a working plant givmg 2,800,000 
volts (mas ), and hopes soon to have readj^ a plant 
to give 6 million volts 

"Rliile no donht the development of such high 
voltages serves a useful technical purpose, from the 
purely scientific point of view interest is mainly 
centred on the application of these high potentials 
to vacuum tubes in order to obtain a copious supply 
of high-speed electrons and high-speed atoms. So 
far, we have not yet succeeded in approaching, 
much less surpassing, the success of the radioactive 
elements, in providing us with high-speed a-particles 
and swift electrons. The a-particle from radium C 
is liberated with an energy of 7*6 million electron 
volts, that is, it has the energy acquired by an 
electron in a vacuum which has fallen through this 
difference of potential. The swiftest ^-rays from 
radium have an energy of about 3 million electron 
volts, while a voltage of more than 2 million would 
be required to produce X-rays of the penetrating 
power of the y-rays 

The apphcation of high voltages to vacuum tubes 
presents serious technical problems, but a vigorous 
attack on this side of the question has been recently 
undertaken by Dr. Coolidge. In 1894, Lenard 
made the discovery that high-speed cathode rays 
generated in a discharge tube could be transmitted 
into the open air through a very thin window, and 
made very important observations on the laws of 
absorption of these swift particles The voltage 
used to accelerate the electrons in these experiments 
seldom exceeded 80,000 volts and the rays were 
stopped in passmg through a few” inches of air. 
Taking advantage of the great improvements in 
vacuum technique and the ease of supply of elec¬ 
trons from a glowing filament, Dr Coohdge has 
constructed an electron tube which w”ill stand 
300,000 volts, the rays passmg into the air through 
a thin plate of chrome-iiickel-iron alloy about 
0*0005 inch thick. 

It has not so far been found practicable to apply 
much more than 300,000 volts to a single tube, on 
account of the danger of a flash over, due possibly 
to the puHing-out of electrons from the cathode 
by the intense electric field. For the application 
of still higher voltages, a number of tubes are 
arranged in series and communicating with one 
another, the fall of potential in each being about j 
300,CfO0 volts. In these prelimmary experiments, ! 
a large induction coil has been used to generate 
the voltage. So far, experiments have been made 
with three tubes in series and 900,000 volts, givmg 
a supply of electrons corresponding to one or two 
niiiliamperes through the thin wmdow in the last 
tube. This gives an intense beam of high-velocity 
electrons, which spreads out into a hemisphere, 
due to the scattering of the electrons m passmg 
through the metal wmdow and the surrounding 
air, extending to a distance of about two metres 
from the window”. Marked luminous effects are 
produced in the air itself and in phosphorescent 
bodies placed m the path of the rays. I am 
informed by Dr. Coolidge that further experiments 
are in progress, and it is hoped to extend the 
system for stiU higher voltages. 

Xo. 3031, Yol. 120] 


While the energy acquired by the individual 
electrons in falling through 900,000 volts is smaller 
than that possessed by the swifter /3-particles 
expelled from radium, the number emitted from 
the electron tube is very much greater : for 
example, the number of electrons per second 
correspondmg to a current of 2 milliamperes is 
equivalent to the number of /3-ra3'S emitted per 
second from about 150,000 gin, of radium in 
equilibrium. 

While important progress has been made in 
artificially producmg streams of swift electrons, 
there is still much w^ork to be done before w”e can 
hope to produce streams of atoms and electrons 
of a much higher individual energ^^ than the a- 
or /5-particle spontaneousK” liberated from radio¬ 
active bodies As w”e have seen, the a-particle 
from radium C is initiallj^ expelled with an energy” 
of about 8 million electron volts So far, the 
a-particle has the greatest individual energy of 
any particle known to science, and for this reason 
it has been invaluable in exploring the inner 
structure of the atom and giving us important 
data on the magnitude of the deflecting field in 
the neighbourhood of atomic nuclei and* of the 
dimensions of the nuclei In case of some of the 
lighter atoms, the a-particle has sufficient energy^ 
to penetrate deeply” into the nucleus and to cause 
its disintegration, manifested by the liberation of 
sw’ift protons. 

It w”ould he of great scientific interest if it w^ere 
possible m laboratory experiments to have a 
supply of electrons and atoms of matter ui general^ 
of which the individual eiiergyr of motion is greater 
even than that of the a-particle This would open 
up an extraordinarily mteresting field of investiga¬ 
tion which could not fail to give us mformation 
of great value, not only^ on the constitution and 
stability^ of atomic nuclei hut also in many” other 
directions. 

It has long been my” ambition to have available 
for study a copious supply^ of atoms and electrons 
which have an individual energy” far transcending 
that of the a- and /5-particles from radioactive 
bodies. I am hopeful that I may” yet have my 
wish fulfilled, but it is obvious that many^ experi¬ 
mental difficulties w”ill have to be surmounted 
before this can be realised, even on a laboratory 
scale. 

We shall now consider briefly the present situa¬ 
tion with regard to the production of intense 
magnetic fields. Electro-magnets are ordinarily 
employ”ed for this purpose, and the magnetic fields 
obtainable are in the mam limited by the magnetic 
saturation of the iron. By the use of large electro¬ 
magnets and conical pole pieces, the magnetic 
induction can be concentrated to some extent. 
For example, in the large Weiss electro-magnet, a 
field of 80,000 gauss can be obtained over a volume 
corresponding to about a pm's head, and a field of 
about 50,000 gauss through a volume of about 
20 cubic mm In general, however, most experi¬ 
ments have been restricted to fields less than 
35.000 gauss. 

In order to push this method of obtaimng 
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magnetic fields to tlie practical limit, Prof Cotton, 
of Pans, has designed and has under construction 
a very large electro-magnet The cross-section of , 
the iron will he of the order of one square metre, ; 
and about oOO kilowatts will be required to excite 
it. Such a large electro-magnet will not give a l 
much stronger maximum field than existing ones, i 
but will produce a field of given intensity through 
a larger volume Xo doubt this electro-magnet 
will prove very useful in experiments where steady' 
fields of high intensity are rec{uired through a 
reasonable volume. 

In order to provide magnetic fields of the order 
of hah a milhon gauss, the use of the electro-magnet 
must be abandoned Some 3 "ears ago, Dr Kapitza 
suggested that intense momentar}". magnetic fields 
could be obtamed b^’ sendmg a ver^^ strong current 
through a coil for such a short interval that the 
heating effect m the coil is restricted to a per- 
"missible value It is well known that momentary" 
currents of great inteiisit}" can be produced b^’^ the 
discharge of a large high-voltage condenser through 
a coil Exj)eriments of this kind have been made 
hy Dr Wall, in which the duration of the discharge 
was of the order of one-thousandth of a second. 
It is estimated that in this wa^^ a field of about 
200,000 gauss nia^^ be reached. 

In his experiments to obtain intense magnetic 
fields, Dr. Kapitza at first emplot^ed a special form 
of accumulator to send a vert" strong current 
through a coil for about one-hundredth of a second, 
the current if necessary’ bemg sharpK broken after 
this interval. In this wa^’ it was shovm to be 
practicable to carr^" out experiments on the Zeeman 
effect, and in bending a-particles in magnetic fields 
considerably stronger than those obtamable with 
q ordmar}' methods. In subsequent experiments, a 
“generator of special design was installed, which 
gives a very large current, of the order of 70,000 
amp , at 2000 volts when short-circuited. A heav^" 
current from the generator is passed for about 
one-hundredth of a second through a coil and then 
sharply broken by means of a specialK designed 
automatic break B 3 " this means ver\’ strong 
momentar}" currents can be produced 

The main difficulty- in these experiments has been 
to construct a coil strong enough to withstand the 
enormous disrupting forces which arise when a large 
current is passed through the coil. By- special atten¬ 
tion to the design, a coil has been made which gives 


a field of 320,000 gauss over a volume of about See. 
without any- signs of fracture Measurements have 
been regularly- carried out m fields of this magnitude. 
It is anticipated that the present design of coil vufl 
give about 500,000 gauss before bursting, and that 
still higher fields can be obtained in cods speciallyr 
constructed for the purpose. 

As the current only' lasts about one-hundredth 
of a second, oscillograph methods have to be 
employed to determine the strength of the current 
and magnetic field There seems to be no mberent 
difficulty^ m conducting magnetic experiments in 
these momentary- fields, for the shortness of the 
time available is in many- cases compensated for 
by- the magnitude of the effects vhich arise in such 
intense fields. The investigations, which have 
been carried out in the Cavendish Laboratory, have 
been made possible by- the generous support of the 
Department of Scientific and Industrial Research, 
which has defray-ed the cost of the apj)aratiis and 
experiments 

The application of these new methods of pro¬ 
ducing intense fields opens up a wide region of 
research, vhere all magnetic properties can be 
examined in fields ten to twenty- tmies stronger 
than those hitherto available. Such researches 
cannot fail to y-ield results of great mterest and 
importance and to advance our knowledge of 
magnetic phenomena. 

While the application of external magnetic fields 
i of the order of one-milhon gauss will no doubt 
! markedly- perturb the orbits of electrons in the 
i outer structure of the atom, it is not to be antici¬ 
pated that they- will seriously^ affect the stability- 
I of atomic nuclei. C4eneral evidence mdicates that 
! the magnetic fields v-ithin the nucleus are much 
1 too great for such a relatively- weak external field 
! to cause a disruption of the nucleus. In this 
. direction, the bombardment by- high-speed particles 
! IS likely- to be far more effective than the strongest 
magnetic field we can hox)e to generate. 

I This advance of science depends to a large extent 
I on the development of new technical methods and 
then* application to scientific problems. The recent 
work to which I have referred, on the development 
of methods of producing high voltages and intense 
i magnetic fields, is not only of great interest to 
, scientific men in itself but also promises to provide 
I us vdth more powerful methods of attack on a 
I number of fundamental problems. 


Ntvjs an 

In February 1925 the residuaiy trust funds of the j 
estate of the late Dr. Conway Evans, medical officer I 
for the Strand district, who died m 1892. were trans¬ 
ferred to the president of the Royal Society and the 
president of the Roy-ai College of Physicians of 
London, and their successors in office, that in accord¬ 
ance with the terms of his bequest they- “ shall apply 
the same m givmg rewards to such person or persons 
who, in the opinion of the Presidents, have rendered, I 
or shall from time to time render, some valuable con¬ 
tribution or addition to science as it exists at the tmie 
of my death, either by^ invention, discovery^ or other- 
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I Views, 

wise In accordance with this trust, the president 
of the Roy^'a! Society and the president of the Royal 
College of Phy-sicians of London have made the first 
award of the Conway Evans Prize, amounting to 500 
gumeas, to Sir Charles Sherrington, on the ground 
that his woi'k on the physiology^ of the nervous sy-stem, 
and chiefly on the physiology of the brain and spmal 
cord of the higher animals, has brought many com¬ 
plex ner\mus functions for the first time within the 
range of investigation and analy-sis. His discoveries 
have had a i3rofoimd influence throughout the world 
on the experimental sciences of phy-siology^ and 
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p&ycliology and have thrown a flood of new light on i 
many of the s^Tnptonis of nervous disease In making 1 
this first award for «onie valuable contribution to , 
science as it existed at the time of the death of the | 
testator, the presidents of the Royal Societv and of 1 
the Royal College of Physicians state that they have | 
had no hesitation in selecting as conspicuously worthy 
of such recognition the work of Sir Charles Sherring- ; 
ton, which they believe to be of outstanding value for ; 
science and for humanity. ' 

The twenty-fifth annual report of the Imperial j 
Cancer Research Fimd gives an aecomit of another ' 
year of steady progress without any sensational , 
discoveries. The mterestuig facts about multiple j 
tinnours receive special attention. Two independent | 
cancers in the same person are very imcommon, and i 
It has been found impossible to produce tar-cancer in ] 
mice after removal of a spontaneous mammary cancer 
or of an experimental cancer One malignant tumour 
e\’idently causes the hodt* to do sometlimg which to 
some extent protects it against another tumour. The 
nature of this mechamsm is under investigation : it 
might well be the explanation of some of the vagaries 
of the occurrence of cancer in man. As in most cancer 
research institutes, the i\v|>othesis of Gye and Barnard 
is under intensive examination . confirmatory results 
iiave been obtained, but there is as yet no unanimity 
about the facts or tlieir interpretation. The financial 
position of the Fimd is fairly satisfactory, but an 
uncomfortably large proportion of the income comes 
from temporary and casual sources. 

We learn from the Aimual Report of the British 
Photograplnc Research Association that the Depart¬ 
ment of Scientific and Industrial Research has offered 
to the Association a block grant for the five years | 
ending Way 3L 1932, that will make up the income | 
of the Association from other sources (its members’ 1 
subscriptions) to £5000 per annum. There are certam t 
conditions, and the one that is essentially new ! 
requires the appointment of a Research Comnuttee | 
of technical and scientific persons in whom shall be j 
vested the superxusioii of the scientific investigations ; 
•of the Association.” It is very satisfactory to know 
that, although the income of the Association will 
probably be rather less than it has been, the useful 
work that it has been carrying on for the last ten 
years will be contmued. The Report gives the details 
of the last year s work, and states that mvestigations 
into the fundamental properties of the silver hahdes 
are being continued in order to ascertain whether the 
nieelianism of the latent image formation can be 
connected directly -wnth some purely physical property 
wMeli can be studied in the absence of such com¬ 
plicating factors as gelatm. 

The kmematograpli film is being increasingly used 
for educational piiiposes, and we note with interest 
that two films dealing with disease-carrjung insects 
hat^e recently been produced by the National Depart¬ 
ment- of Health of Argentina, one on the house-fiy and 
its relation to disease, and the other on mosquitoes 
and malaria. Both films were prepared at Buenos 
Aii'es under the dmection of Dr. Barbara, of the 
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Bacteriological Institute, but though primarily in¬ 
tended for propaganda purposes in Latin America, 
they could readily be adapted for instructional courses 
in medical entomology elsewhere; we believe copies 
can be obtained on loan. The house-fly film is par¬ 
ticularly good, and includes photographic records from 
Nature of the complete life-history of the fly ; habits 
of adults, oviposition (the actual deposition of an egg 
IS shown), egg-hatching, larval growth and movements, 
pupation and hatching of adults The characteristics 
of vanous Wuseidse are sho’^^m, and there are some 
remarkable photographs of the development of bac¬ 
teria and the life-history of trypanosomes. The 
mosquito film is not quite so full, and the producers 
have made greater use of drawmgs and diagrams, but 
the life-history of culicine mosquitoes is well shown, 
also various control methods, and the development of 
malarial parasites, besides symptoms and treatment 
i of the disease 

The followuig appointments have been made by the 
principal trustees of the British Museum • Mr. R. A. 
Smith, to be Keeper of Biitish and Medieval Anti¬ 
quities, in succession to Mr O. M. Dalton, who retires 
I m December , Mr. E. J. Forsdyke, to be a Deputy 
{ Keeper in the Departments of Antiquities, in succession 
' to Mr. R. A. Smith; Mr. H I. Bell, to be a Deputy 
Keeper in the Department of Manuseri]>ts, in succes¬ 
sion to Mr. J. A. Herbert, who has just retired. The 
principal trustees have also made the following 
appomtments in the Natural History Museum : Dr, 
L. J. Spencer, to be Keeper of Mineralogy, in suc¬ 
cession to Dr G. T. Prior, who retires on Dec. 16 ; Dr. 
W. D. Lang, to be Keeper of Geology, in succession to 
Dr F. A. Bather, who retires next February. Mr. 
J. Ramsbottom, to be a Deputy Keeper in the Depart¬ 
ment of Botany, on the promotion of Dr. Spencer ;. 
Mr. M. A. C. Hinton, to be a Deputy Keeper in the 
Department of Zoology, on the promotion of Dr. Lang. 

lx February next, after forty years’ service in the 
British Museum (Natural Histoirt^), Dr F. A. Bather 
retires from the post of Keeper of the Department of 
Geology. His vigorous and cheery personality will 
1 be missed by geologists visitmg the Museum no less 
I than by his colleagues. Educated at Winchester 
I and Oxford, he joined the staff of the British Museum 
i in 1887 as assistant in the Department of Geology, 

1 and was placed in charge of the Echmoderma. 

I After becoming assistant keeper, and later deputy 
1 keeper, he succeeded Sir Arthur Smith Woodward as 
1 Keeper of the Department in 1924 Dr Bather was 
I elected F.R.S. m 1909 ; was awarded the Lyell Medal 
, by the Geological Society m 1911; has been president 
of Section C of the British Association, and of the 
Museums Association ; he is now president of the 
Geological Society. Dr. Bather’s original work on 
the palseontology of the echinoderms has gained him 
a world-wide reputation, and amongst the dis- 
tmguished palaeontologists of to-day he stands in the 
front rank. His memoirs and papers are too well 
known to need mention here ; not only are they 
models of scientific method, but also they possess a 
literary charm seldom found in the writmgs of 
’ scientific authors. 
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In his presidential addresses to Section C of the i 
British Association at Cardiff (1920), and to the i 
Geological Society last February, Dr. Bather dealt ' 
in a masterly manner ■with the prmciples of palseont- ' 
ologj’, and his listeners felt that those addresses were i 
worthy of Huxley. Dr. Bather does more than look 
on fossils from the pomt of view of a morphologist , 
and evolutionist; as is so well shown m his “ Cara- 
docian Cystidea of Girvan,*’ he regards them as ' 
animals which once hved, and endeavours to cor- | 
relate fomi with function, morphologt’ with physiologj*. , 
For several years Dr. Bather contributed the section i 
on Echinoderma to the Zoological Record ; although | 
these are masterpieces of bibhography and analysis, ^ 
one carniot avoid a feeling of regret that so much | 
of his tune was taken away from origmal research. ‘ 
In another direction, by the active interest which ] 
he has taken in the work of the Museums Association. i 
v^Dr. Bather has rendered good service to his countiv’; i 
he has contributed many papers to the Association’s ! 
journal dealmg with the preparation and exhibition 
of specimens and other matters of importance to the 
curators of pro\'TLncial m-useums. After his release 
from the cares and responsibihties of office, all who 
know Dr. Bather, whether personally or only from 
his writings, wdl fervently hope that leisure and health 
will enable him to continue for many Vears his 
splendid work m palaeontologjv 

Dr. W. D. Lang, who has been appomted Keeper 
of the Department of Geology m the British Museum 
in succession to Dr. F. A. Bather, was educated at 
Harrow and at Pembroke College, Cambridge. He 
graduated m 1901, and obtained the degree of Sc.D. 
in 1919, Dr. Lang became an assistant m the Depart¬ 
ment of Geoiogj^ m 1902, and was placed in charge 
_of the lower groups of mvertebrates ; he became 
assistant-keeper in 1924, and afterwards deputy- 
keeper m the Department. His palaeontological work 
deals mainly with corals and Polyzoa, treated from 
an evolutionary viewpoiht—^his conclusions concem- 
ing genetic relationship being based on ontogeny and i 
zonal succession as well as on morphological char- i 
acters. Of his numerous memoirs on these groups of | 
fossils, we can only mention Growth-stages in ) 
Parasmilia’’ (1909), ‘‘The Pehnatopormse, an essay i 
in the evolution of a group of Cretaceous Polyzoa ” ; 
(1919), and Catalogue of the Fossil Br^mzoa (Poly- i 
zoa) in the British Museum: Cretaceous” (1921, 
1922). In a series of papers in the Proceedings of the 
Geologists^ Association, Dr. Lang has done yeoman 
service for students by his lucid exposition of some of 
the general principles of paleontology; of these papers 
we may name Old Age and Extmction in Fossils,” 

“ Homoeomorphy m Fossil Corals,” ‘‘ Trends in Car¬ 
boniferous Corals.” Dr. Lang has not confined hun- 
self to work in the Museum, but for many years has 
devoted his vacations to the investigation of the 
faunal succession of the Lias of the Dorset coast; the 
last of his numerous papers on this subject was read 
before the Geological Society on Kov. 16. We feel 
confident that Dr. Lang vull worthily mamtam the 
high standard set by his two predecessors in the 
Department of Geology, 
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Dr. George Thxjrlanb Prior, Keeper of Mmerals 
m the British Museum (Natural History), who retires 
on Dec. 16 at the age of sixty-five years, entered the 
museum in 1887 to fill the vacancy caused by the 
death of Walter Flight, who had done the greater part 
of the chemical work of the depaitment Dr. Prior 
was well qualified for this work. He had obtained a 
demyship m natural science at Magdalen College, 
Oxford, m 188L and gained a first class in the honours 
schools of natural science in both chemistry (1885) 
and physics (1886), and had also studied for a short 
tune m Germany. His papers on chemical mineral¬ 
ogy" dealt with many mmerals presenting mtcresting 
problems for the analyst, such as the niobates and 
tantalates of the rare earths, the cerargynte group, 
and some of the sulpharsenites and sulphantmaomtes 
of copper and silver. About 1893 he undertook the 
care of the rock collections in the department m 
addition to his chemical work, since when he has pub- 
hshed many petrographical papers of which the most 
important are his account of the volcanic rocks of 
I British East Africa and the report on the rock speei- 
i mens collected by Scott’s [Discovery) Antarctic Ex- 
! pedition of 1901-4 On the appointment of Sir 
I Lazarus Fletcher as Director of the Natural History 
j Museum m 1909, Dr. Prior was made Keeper of 
Mmerals. He then turned Ms attention to the 
i meteorite collection, and here he found ample scope 
\ for careful critical chemical investigation, which led 
I to the publication of numerous descriptions of meteor¬ 
ites and two papers of particular mterest giving his 
views on their genetic relationsMps and classification. 
In addition he has written a ‘‘ Catalogue of Meteor¬ 
ites,” gi\dng a full account of the falls represented in 
the museum collection. He was elected a fellow of 
the Royal Society m 1912, and was awarded the 
Murchison Medal of the Geological Society in 1927, 
He is now president of the Mineralogical Society, of 
which he had been the secretary smce 1909* 

Dr. Leonard James Spencer, who succeeds Dr. 
G. T. Prior, entered the Department of IMinerals m 
1894. He was then twenty-four years of age, and had 
studied at Bradford Techmcai College, at the Royal 
College of Science in Dublin, and at Cambridge, where 
he was a scholar of Sidney Sussex College. He gamed 
a first class m Part 2 of the Natural Sciences Tnpos 
in 1893, taking geology, for wMcli he was awarded the 
Harkness Scholarship. Before taking up his duties 
I at the museum he studied for a short time under Prof. 

I GrothinM-umch. He has pubhshed a great number of 
I papers on descriptive mineralogy, including accounts 
of the new mmerals miersite, parahopeite, tarbuttite, 
chloroxipMte, and diaboleite. He translated Max 
Bauer’s “ Precious Stones ” in 1904 and R. Braun’s 
“ Mineral Kingdom ” in 1908-12, wrote The World’s 
^Mmerals ” in 1911, and has contributed numerous 
articles on crystallography and mmeralogy to Thorpes’ 
“ Dictionary of Applied Chemistry,” and to the “ En- 
cyelopsedia Bntamuca,” But it is as an abstractor, 
editor, and indexer of mmeralogieal papers that Di\ 
Spencer has rendered especially useful service to the 
science. Smce 1895 he has written abstracts for the 
Chemical Society. From 1900 until 1914 he was 
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reieree for the inineiaiogy volumes of the * Catalogue 
of Scientific Liteiatiire ” He imdertook the editing 
ot the 21 tneralog^cal Jlagazme m 1901, became col¬ 
laborator for mineralogy and crystallogiaphy m the 
International Tables amiuelles de constantes et 
doiinees iiuirieriques" m 1912, and commenced the 
publication of Jluieralogtcal Abstracts m 1920, the 
majority of the abstracts for which have been written 
by himselt. For his eailier work he was awaided 
the IVolla^ton Fimd of the Geological Society in 1902, ; 
He was elected a fellow of the Hoyal Society in 1925. | 

Prof. W. A. Bo:^7e, lecturmg before the Chemical | 
Society on Xov. 24, took as his subject “ Gaseous I 
Combustion at High Pressures Since 1920, Prof. | 
Bone and his junior colleagues at the Imperial College j 
of Science and Teehnologt* have been engaged m the i 
study of the combustion of mixtures of hydrogen, i 
carbon monoxide, or methane with oxygen and diluent ! 
gases under eonsideiable initial pressures ; as was j 
recently announced in Nature, this work is shoitly ! 
to be extended and amplified. Prof. Bone commenced 
Ills discourse by emphasising the actual abnormality 
of the conditions which man is m the habit of regard¬ 
ing as noimal, and cpioted Prof. Eddmgton’s statement 
that, apart from the interstellar cloud which is at 
the moderate tempeiature of 15,000°, probably nine- 
tenths of the matter of the universe is above 1,000,000°. ■ 

We must,'* he said, “keep our minds open to the 
recei>tion of knowledge accrumg from a study of 
gaseous interactions under what until recently would 


I secondain’ xiroduction of nitric oxide in the presence 
of excess oxygen. The selectrograjihic evidence 
shows that steam does not function chemically, but 
! that carbon monoxide reacts directlj’ with oxygen m 
j carbon monoxide-air explosions, that the i achat ion 
I emitted m such direct mteractions is strongly absorbed 
I by either carbon monoxide or nitrogen, and that in a 
I carbon monoxide - air (excess) explosion at 25 atm. 

! initial pressure, no nitric oxide is formed during the 
actual explosion period, although more than 2 5 per 
cent of nitrogen dioxide may be found in the cooled 
final explosion products. Prof. Bone paid tribute to 
the devotion and skill of his jimior colleagues, the 
late Mr W A. Haward, and Drs. D, M. Newitt and 
D. T. A. Townend. 

At the water engineers' congress on Nov. 17, in 
connexion with the Public Works, Hoads and Trans¬ 
port Exhibition at the Hoyal Agricultural Hall, 
Isimgton, Prof. J. W. Gregory gave a lecture upom 
water divining. He defined the geological problem^ 
as being why a method once used in the search for so 
many objects is now practically restricted to that foi 
water, for which it is perhaps now more used than at 
any jiiwious time. He explamed this as due to shallov’ 
water bemg so widely distributed that the diviner is 
bound to have a large percentage of successes, while 
1 the failures are forgotten. In many eases there is no 
clue to such water, and the search for it must be often 
* wild-catting ’ ; men expert, in the search for such 
water may be often particularly successful. There 


have been considered abnormal conditions of density '< are three rival explanations—^that the rod moves in 
and pressure." Had the pressui'e of our atmosphere ! response to a x)hysical force, to clairvoyance, or to 
been several hundred tmies what it actually is, the ! muscular response to the recogmtion, often perhaps 
story of chemistry would have been lather different. ! imconsciously, by the diviner of faint clues to water. 


The value of high pressure work lies m the fact that Pi of. Gregory considers that the decision between these 
it accentuates the operation of influences which are ! views must depend uxdoii the evidence He discussed 


either masked or overlooked at the ordinary pressure. ' the chief British evidence and claimed that all the 
Tliere is a great increase in the rate of chemical ; controUed experiments are against the divining lod. 


change, and a proportionate decrease in coohng and He referred esjieciaiiy to those organised by the 
dissociation effects ; moreover, the increase in density Sanitary Record and 2Iuntcipal Engineering at Guild- 
of the meiiium may affect both the emission and the ford m 1913, to the tests by Prof. Wertheimer and 


absorption of radiation during the explosion. 

Bombs and other apparatus now in use at the Im¬ 
perial College were described and illustrated by Prof. 
Bone in his lecture referred to above; the spherical 
bombs are capable of withstanding explosion pressures 
up to 2000 atm., and a cylindiieai one withstands 
explosion pressures of 1200 atm. The latter can be | 
fined vith qiiaitz windows for spectiographic work, 
and may then be used up to 500 atm. The behaviour 
of theoretical hydrogen—an* and carbon monoxide— 
ail mixtures is in striking contrast; the pressure m 
the former rises in about 0 005 see. to 400 atm. {max ), 
tiien immetliately begmiimg to fall, whereas m the 
latter the pressure takes 0 18 sec. to reach 410 atm. 
imax. I, and begins to fall only after a considerable 
interval. The replacement by hydrogen of a very 
small proportion of the carbon monoxide enormously 
accelerates the pressiue rise in explosions m gases 
initially at 50 atm. Prof. Bone also described experi¬ 
ments leading to the recogmtion of the phenomenon 
of nitrogen " activation,' and dealt with the eonsecpient 


; Prof. Sollas, and to that for oil divimng imder the 
i supertusion of Sir John Cadman at the Anglo-Pei sian 
I Company's experimental station Four cases put for- 
j ward as most convincing evidence for the divimng rod by 
: Bariett and Besterman were also discussed, but Profi 
j Gregoiy claims that they give no support to either the 
physical or clairvoyant explanation of the chvming rod 

The Nile and the Use of its Waters ” was the 
subject taken by Sir IMurdoch Macdonald for his 
I recent presidential address to the Jmnor Institution 
I of Engineers. Sir Murdoch described the possibilities 
' of land reclamation and irrigation nnprovements which 
still exist m Egx"pt, and explained the constructional 
works at present imder consideration. One proposal, 
he said, is to heighten the Aswan dam by seven metres, 
and, so far as stability is concerned, it would be 
perfectly safe. The Gebel Aulia site for a new dam 
and reservoir in the White Nile just beyond Khartimi 
13 an excellent position, and a relatively low dam biult 
on the sandstone formation would be capable of 
keeping m a large volume of water. Other suggested 
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sites for dams are at Lake Tsana and Lake Albert- 
To meet all the demands of L'pper and Lower Egypt 
for reclamation and irrigation, the summer supply of 
the river must be increased to about 1500 tons per 
second, with correspondingly gi'eater volumes durmg 
the other periods of the year. Account must also be 
taken of developments m the Sudan, but the Sudan 
area is too restricted to take such a quantity of water 
from the Blue Nile as would harm Eg^’pt. Sir 
Murdoch said that there is conjoined with all these 
works, and others which may yet be suggested, a 
political aspect, but if the bmlders of all or any of 
them do not forget the rule that the nght of first user 
to water can not be taken away, that it is a right 
-which can not be separated from the property to which 
it applies, then justice would be done in the distribution 
of water to all the inhabitants of the Nile Valley, and 
the immemorial position ui this respect of Egjqit in 
Xthe lower part of that valley would be fully conserved 

Sir J. C. W. Reith writes an mterestmg article on 
the connexion betw’een the State, the people, and 
broadcasting, in the y ineieenth Ceyitury for November. 
He points out that w-e are accustomed to associate 
controversy wnth heated crowMs, exaggeration, mis¬ 
representation, and general unreasonableness. We 
think of broadcast polities as differing only m degree 
and not in kmd from platform politics. This, how¬ 
ever, is not the case. From the progi*amrae depart¬ 
ment’s point of view, politics of the platform type 
would be quite imsiutable Statesmen will find it 
necessary to develop a new teclmique of political 
argument. This teclmique wall develop as the years 
go by, but it may be said in advance that it will 
derive little from classical or even from parhamentary j 
oratory, and notlnng at all from the pulpit or the j 
^ soap-box. We cannot say how far it will dare to go ' 
into a detailed exposition of facts and figui*es. It is j 
idle to speculate, for the capacity of broadcastmg i 
audiences ib always developing, and the type of matter | 
acclaimed yesterday is barely conceivable to-day, ; 
The possibility of harm can only be prevented by ^ 
securing a lugh and conscientious type of man or 
wuman for the profession; one independent ahke of 
the frown of the threatemng tyrant and the ardour of 
tiie citizens biddmg evil The essential quahfieation is 
implicit m the conception of service. The word ‘ fair¬ 
ness,’ with, all its imspoken connotations, may be takenw 
as representing it m tins particular sphere of action. , 

The publication last w^eek of Sir Baldwin Spencer’s i 
work on the Ai'unta coincided, appropriately enough, j 
wdth the amioimcement that he had been awarded 
the Rivers’ Memorial Medal for 1927 by the Council 
of the Royal AnthroiDological Institute. This medal, 
wdiich was founded m memoiy of the distinguished 
president of the Institute whose death took place while 
he was still in office, is awarded for work of pre-emi¬ 
nent merit in the field; in the ease of Sir Baldwin 
Spencer, for the epoch-makmg work which he carried 
out in collaboration with the late Mr. F, J. Gillen among 
the native tribes of Central and Northern Australia, 

The Hopkins Prize of the Cambridge Philosophical 
Society has been awarded as follows : For the period 
1912-i5, to Piof. R. A. Sampson, Astronomer Royal 
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for Scotland, for his researches on the mternal con- 
j stitution of the sim, on optical systems, on Jupiter'n 
, satellites, and on practical chronometry, foi thepeiiod 
, 1915-18, to Sir Frank Dyson, Astronomer Royal, for 
his contributions to the general progress of astronomy, 
and to the spectroscopy of the solar atmosphere : 
for the period 1918-21, to Prof. A S Edclmgton, 
Plumian professor of astronomy and experimental 
; philosophy in the Univerbity of Cambridge, for his 
work on the classification of the motions of the stars, 
and on their structure, and on the influence of gravi¬ 
tation on rays of light ; for the period 1921-24. to 
Di J H. Jeans, secretaiy of the Royal Society, foi 
his work on the theory of gases, and on radiation, and 
on the evolution of stellar systems 

Ox Dee. 7, Prof, Louis Dollo, Honorary Conservator 
i at the Royal Museum of Natural History at Brussels, 

I wall attain the age of seventy years. On that dav 
; there will be presented to him a commemorative volume 
‘ containing articles by fifty-five biologists, as an 
; appreciation of his work in extendmg to fossils the 
I laws that govern all forms of life The British con¬ 
tributors to the book are the late William Bateson, 
F. A. Bather, W. T. Caiman, C. Forster Cooper, 
H. Gadow, E. S. Goodrich, J. P. Hill, J. E. Marr, 
j W. D. Matthew, G. E Pilgrim, C. T. Regan, A. C. 

! Seward. W. J Sollas, J. Stanley CTardiner, and A. 

; Smith Woodward. The volume will be the first of a 
new serial, Paloeohiologica, edited by Prof 0. Abel 
i and published by E. Haim in Vienna. 

The annual general meeting of the Decimal Associ¬ 
ation will be held at the Institution of Electrical 
Engmeers on Tuesday next, Dec. 6, at 5 p.m , and will 
be open to anyone mterested m promoting the adop¬ 
tion of the metric system of weights and measures_ 

the mtemational language of quantity—and decimal 
comage mto Great Britain. Addresses will be given 
by Sir Richard Gregory, the retiring president, and by 
Sir Hugo Hirst, who is succeeding him in that office 

Referring to the paragraph in Nature of Nov. 19, 
p. 740, on the proposed Institute of Indexmg, wa are 
asked to state that the primary object of Mr. W. R. 
Douglas Shawr’s proposal to establish such an Institute 
IS to improve the standard of book indexes. The 
proposal promdes for the compilation of indexes by 
the Institute wliieh, however, would neither be con¬ 
ducted for profit nor as a trade union, but as an 
mtemational feliowslnp of those interested m the use 
or production of books and indexing facilities. 

Ix oui issue of Nov. 5. p. 648, we published a review 
of Vol 1 of Dr. George Barton’s Introduction to the 
History of Science,'’ at the head of which appeared 
the names of the American publishers. We are now' 
informed that Messrs. Balliere, Tmdall, and Cox, 8 
Henrietta Stieet, London, W.C.2, are publishing this 
work in the British Empire at 45a 

Applications are invited for the following appoint¬ 
ments, on or before the dates mentioned :—^A tempo¬ 
rary assistant on the scientific staff of the Discovery 
Expedition to imdertake the preliminary sorting of 
the zoological colleetions — The Secretary, Discoveyy 
Comiiiittee, Colonial Office, V'hiteliall, SAV. 1 (Dee. 9). 
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A lecturer ni physics in the Egt'ptian University, 
Cairo—The Dean of the Faculty of Science, Egyptian 
University, Cairo (Dee, 9). An assistant in the 
botany department of the West of Scotland Agri- 
euitnral College — The Secretary, West of Scotland 
Agricultural College, 6 Bh'i;hswood Square, Glasgow 
I Dec. 12). A controller of technical education 
under the Egj-ptian Ministry of Education — Tlie 
Director, Egyptian Educational Office, 39 Victoria 
Street, S,W 1 (Dec. 14). A Government analyst 
and bacteriologist, Cyprus—The Private Secretary 
(Appointments), Colonial Office, 2 Hichmond Terrace, 
Whitehall, S.W.l (Dec. 15). A professor of economics 
(mcludmg economic lustoi^' and statistics) m the 
University of the Witwatersrand, Johannesburg—>The 
Secretarj", Office of the High Commissioner for the 
Union of South Africa, Trafalgar Square, W^ C 2 (Dec. 
31). Eight appointments to the Forest Service of 
Buima—The Secretary to the High Commissioner for 
India, General Department, 42 Grosvenor Gardens, 
S.W.l (April 7) Two first-class honours graduates 
for research in optics and allied studies, and in vacuum 


; physics, in the Besearcli Laboratories of the General 
i Electric Co,, Ltd.—The Director, Eesearch Labora- 
I tories. General Electric Co , Ltd , Wembley. A fuil- 
i time teacher of rubber technology at the ISTorthern 
* Poh’technic, Holiowa\"—The Clerk, Northern Poiy- 
I techmc, Holloway, N 7 A full-time teacher of 
' eugineermg subjects and metal work at the Don- 
' caster Technical College—The Principal, Technical 
' College, Doncaster. A lecturer in tropical sanitation 
I and hygiene at the Liverpool School of Tropical 
; Medicme—The Hon. Dean, School of Tropical Medi- 
I cme, Pembroke Place, Liverpool. A young graduate 
. with good general chemical and physical knowledge, 

I preferably with some experience of the techmque of 
I colour and colour lake manufacture—^The Director, 

I Eesearch Association of British Pamt, Colour, and 
I Varnish Manufacturers, W'aldegrave Eoad, Teddmg- 
ton. 

Erbatum.—I n Nature of Nov. 26, p. 770, col. 2y 
Ime 9, for 0 137^2read “ 0 137^3.” The equation 
i should thus read. B = Vb(d -r 0 + 0T37d®. . .). 


Our Astronomical Column. 


The Total Lu:xab Eclipse of Dec, 8 . —No total 
lunar eclipse at a sufficient altitude for refined work 
IS visible m England between the years 1920 and 1938. 
We therefore have to make the most of those that are 
somewhat unfavourable. The first contact of the 
moon with the umbra on Dec. 8 occurs at 3.52 p.m., 
with the moon on the horizon ; totahty begins at 4.54 
and ends at 6.15, the moon’s altitudes, as seen from 
London, bemg 9° and 2U respectively; the last 
contact with umbra is at 7.18 ; penumbral eclipse 
continues for another hour, but for the latter portion 
of it the dimming of the moon’s light is too slight to be 
discernible. 

There axe two classes of observations that can be 
usefully made durmg total lunar echpses. The first is 
examination of the amount of light on the echpsed 
disc, and its variation in different regions. It is only 
the lower regions of the earth’s atmosphere that have 
sufficient refractive power to bend the sunlight into 
the inner part of the shadow ; these regions are liable 
to have their transparency affected by cloud, so that 
observation of the ecMps^ moon gives an integrated 
measure of the clearness of the earth’s atmosphere 
round the great circle that has the moon m the horizon 
at the time of obser\’ation. Some have tried to 
establish a correlation between the illumination of the 
eclipsed moon and the sunspot cycle, and there are 
advantages in considering an inte^ated atmospheric 
effect of this kind rather than the records of isolated 
stations. 

Tlie other useful observations to make during lunar 
eclipses are oceultations of faint stars ; the best values 
of the moon’s semidiameter were derived from such 
observations. Durmg the coming eclipse, i Tauri, 
mag. 4-7, will disappear at 4.30 P.M., P.A. 84% and 
reappear at 5.19, P.A. 245“ ; B D. 2 U 754, mag. 8 * 2 , 
will disappear at 4.57, P.A. OO"”, and reappear at 
5.46, P.A. 238“. The latter is taken from the 
Eandbml:. The times are for London. The darkness 
of totality can also be utilised for obseivmg comets, 
which are usually lost for several days about full 
moon. 

CoHExs.—The comet Seliwassmann-Wachmann has 
now been photographed on three days at Bergedorf, 
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the following positions having been telegraphed 
from the I.A.U. Bureau, Copenhagen : 

R.A 1927 0 DecL 1927 0. 

Nov. 15^^ 21^1 33*6«i U.T. 1 ^ 32^ 14-2s + 20° 54 ' 42*^ 

18 20 24-8 1 31 10 7 -4 20 46 47 

22 18 27*8 1 29 53*5 ^-20 36 25 

From these, Mr. J. Moller, of Copenhagen Obser¬ 
vatory, bas computed the following parabohc orbit : 

T 1926 May 3-368 U.T. 
a? 328° 23' 

331 38 

i 10 5 

log q 0-44793 

This orbit imphes that the comet passed perfiieliom 
18 months before discovery, and is now outside th® 
orbit of Jupiter. It would have been near opposition 
at the time of perilielion, and very much brighter 
than it is now. 

It must be borne in mmd that the preliminary 
orbit of such a distant comet is subject to considerable 
uncertainty.^ Thus, m the case of comet Shajn- 
Comas Sola in 1925, the early elements differed much 
from the final ones. The foUowing ephemeris, 
calculated from the above elements, is not likely to 
be much in error : 


01 ^. 

Nov. 30 
Dee, 8 
16 
24 


K A. y DecI log A 

Ih 27m 54 s 20 ° 18' 0-7211 

1 26 22 20 0 0-7331 

1 25 32 19 46 0-7457 

1 25 25 19 34 0-7587 


The JBvIlctifi of Tokyo Ohs&Tvcitory gives the follow- 
ing orbit of an object- discovered there last January 
(designated Tokyo 1 ) which seems from its movement 
to be a comet, though its aspect was planetary. 

T 1927 April 9-4662 U.T, 

0 343° 5' 10"] 

w 199 10 4 ll927-0 

i 5 59 59 J 

4> 62 27 25 

n 101-933" 
log a 1-027796 
Period 34-809 years 

The perihehon distance is 1-20 units, the aphelion 
IS near^ the orbit of Uranus. From the moderate 
mclination, the object would be liable to make close 
approaches to Jupiter. 
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Research Items. 

Bullet,,. 34 of tlie notpo^^e- 
rrni^l 11 of Honolulu, Hr E S. ,' 'of 

Handy has published an extensn-e study of .-uititests tl 
essential elements of the belief and practice char- ‘ to'm'eseivi 

mrtlv nf ^ ^ °*.^^tee years literaiy reseaich, ' bvtheinoi 

pmij ol_ fo\e years personal investigation in the eompeliuio 
erent island groups of Poh-nesia. On analysis it eni'^lo 

at^tlfe^-aiious island poups , anunals''wl 
natuie i 'i^“t-overy treie of a composite actual exis 

t foundational system is tunda- ' Iiq^ whicl 

mentally- related to the culture as a whole, anri is most < widely and 

g’onoimeed in the large island groups on the periphervn i of their r 

tomStndo Zealand. It 'is epiglottis 

teimed Indo-Pohmesian because the sources aie to be resniration 

fomd m regions long dominated by Indian religious ' and sono- h 
iMuenee. Second in importance is the re,gion m J ^ ^ 

winch Tangaloa was regarded as supreme bemg, a j Coccidk 
legion neaier the centre of lecent cultui'al evolution, * (Amej. Joi 
* namely, Samoa, Tonga, and the Society Islands. Later ' has stiidiec 
intrusions or boriowings come from Melanesia and ! and raolta 
-^leriea. the Melanesian coming by way of Fiji and i four days, 
longa, or by borrowings of Pohmesian voyagers, the j usually ex( 
Ameiiean by the borrowing of Polynesian adventurers I the adnnii] 
who found their way to Mexico and Peru. The Indo- ; of the para 
idohmesian religions show tracer of ancient Indie, 1 and the 
south-east xlsiatie, historic Hindu, and Chinese influ- • There was 
ences It may be that the fusion of the first three i im'eetion v 
may ha'^'c taken place in south-east Asia or Indonesia originally 
oeiore they weie earned to Polynesia, while the seems to ; 
Chmese mfluences may have been bi ought m by stiay ; subsequent 
Chinese Tan-kah-lo—seafarers of the river population ■ immunity 


not possess it yet wallow pei feetly. 3Ii. Y E Xegiis 
iJuyir of Afiatorn^. vol 62, Pt 1, 1927, p. 1) now 
suggestthat tiie principal fimction of the epiglottis is 
to preseiwe the integrity of the olfactory sense (smell) 
when the mouth is open ; it prevents entrance of air 
by the mouth by apposition to a long soft palate, thus 
eompeliing the msfiired air to pass through the nose. 
Tlie epiglottis is best developed in deer and antelopes, 
animals which largely lely on powers of scent for their 
actual existence, and in carnivores such as tlie wolf and 
lion, which are, theretore, able to open the mouth 
widely and yet to pieserve iindimmished the integrity 
of their ])owers of scent. In some instances the 
epiglottis may siibseix’e a subsidiary fimction in 
respiration and in deglutition, but not in phoiiation, 
and song birds do not possess it 


Elephaxtt Heads ' ixr 3 Iaya ScuLPTintES.—Mr. 
J. Eiic Thompson. Field Director of the British 
Museum Expedition m British Honduras, m an article 
in the Scientific Monthlt^ for Xovembei, revives the 
cpiestion of the significance of the ‘ elephant heads ’ in 
the drawmgs of Maya sculptm’es at Palenque made by 
VV aldeek at the beginning of the last eentuiy While i 
\\ aldeek ijnc|uestionabIy intended to portray elephants' ' 
heads and his treatment of the tapir is distinctive, I 
Mr Thompson pomts out that not only is WMldeck’s i 
accmacy m other matters not above question, as is * 
shown by reference to Mandslay's work, but also he ' 
was strongly influenced by a belief in the Asiatic origin 
of Ameiican culture and that this might have m- I 
fluenced his interpietation of an indistinct ongmaL j 
As the originals have smee perished, the question is ! 
beyond solution one way or the other by direct j 
e\idenee. Mr. Thompson summarises the arguments 
tor and against judicially, but holds that even if the 
case foi'the elephant were proved, it would not support 
the diffusionists, though the attitude that America 
was never affected to any appreciable extent by 
Asiatic culture would have to be abandoned. Beeent 
archseological research has shown that of the essential 
elements m the culture for which ‘ diffusion ’ is 
clamied, agricultm*e and pottery-making antedate the 
elephants by at least a thouasnd years. 

Flnctiox op the Epiglottis. —^The epiglottis is a 
tongue-shaped caitiiaginous flap situated at the 
anterioi border of the lannix. It used to be thought 
that this stmeture acted as a ‘ hd ’ to the larynx, 
lalling back over the laiyngeal aperture in order to 
prevent ingress of food or liquid during swallowing, 
ihis view was shown to be erroneous by Stuart, who 
pro'ved that during swallowing the epiglottis actually 
moves fonvard and does not fall back Moreover, 
when the epiglottis in man is destroyed by disease, 


CoccTDiosis IN Cats and Dogs —»Justm M. Andrews 
[Amej. Join Hjjgiene, vol 6, pp. 784-798. Xov. 1926) 
has studied the course of infection with Isospora felis 
and raolta in cats The incubation period is two to 
four days, and the duration of bymptonis does not 
usually exceed a week The prepatent period (from 
the administration of the oocysts to the appearance 
of the parasites m the f«ces) is usually five oi six days, 
and the jiatent period averaged about thirty days. 
There was some indication that the seventy of the 
im'eetion varied directly witli the munbei of oocysts 
originally admmisteied. One attack ot coecidiosis 
seems to render cats ami doga non-susceptible to 
subsequent infection by the same organism. Tins 
immunity lasts for seven months, and probably for 
life The author considers that Isospora homtms is 
peculiar to man, and that it occurs more frequently 
than has been reported. 

The Lxjminolts Organs of Watasenli —Ct. Shima 
(Froc. Imp. Acad. TolpOn July 1927) in a note on the 
natime of the luminous bodies of Watasenia scintillans. 
refers to the three classes of luminous organs present 
m this scjuid. In one of these, innumerable rod¬ 
shaped bacteria occur m the liimmous cells, and m the 
other two classes of organs smular bacteria occur, 
though m fewer numbers. A pure eultui*e—a colony 
—of "the bacteria of the first organ when placed in 
a dark chamber was found to eimt light of the same 
natm’e as that produced by the luminous organs of 
the live squid. The part of the luminous organ in 
which the bacteria occur gives a lipoid reaction. 
The author points out that lummoiis bacteria have 
been recorded hitherto in the Myopsida, but now 
they are shown to be present in Watasenia, which 
belongs to the CEgopsida, In another oegopsid, 
Fnoplofeutkis chunia the author has found similar 
bacteria m the luminous organs, wliich coi respond 
to the second and third classes of organs in 'W atasenia. 

The Xucleus of Amceba. —^^lomca Taylor, S.N.D , 
states (Quart. Jour. Mwr. Sci., vol. 71, Pt 2; 1927) 
that long and careful examination ot cultures has 
failed to reveal any trace of syiigamy in the life- 
history of Amoeba proteus Metcalf stated that the 
life cycle of this species may requue a year for its 
completion, and this is substantiated by the present 
author. The development period during which the 
culture contains no adults or very few is followed by 
one during which the adults increase rapidly in 
numbers because of fission. The latter period may 
be prolonged almost indefuiitely by sub-culturing, but 
without such interference it lasts almost six months. 
The nucleus of the young amoeba is chsc-shaped, and 


swallowing remains unaffected, and many alumals do 1 consists of a kaiyosome more or less centrally placed 
]S[o. 3031, Vol 120] 
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Ill a leticiilum oi fpla^ixi Ciiromatm m varying 

amounts is pie^eiit in tins leticiiliiin. The kaiyosome 
I'i a iiiiicli more conspicuous object in the develop- 

II lental stages than m the adult, possibly because in 
the latter the chromatin blocks uiidei the nuclear 
membrane arrest attention. The deeply staining 
poiTions of the karyosome in both young and old 
ammbie contaiii chioinatm and the latter passes out 
at mteivals to the iiiicleo-reticulum, graduaUt" making 
its way to the peiiphery as the nucleus grows m size, 
so that Hi adults ready to form encysted young the 
karvosome appears to consist of a vacuolated reticulum 
of nucleoplasm. "When the nucleus is fully adult the 
elii*omatm of the periphery becomes subdivided mto 
patches, large and not regular to begin with, but 
later loriiiing ‘ blocks ' These blocks are therefore 
bits of the karyosome which m turn give rise to the 
chromatin blocks that escape mto the endoplasm of 
the againoiit and foiin the karyosomes of the agametes. 
The author concludes that the rudiment of the nucleus 

III a developing A pioteus is wholly karyosomie and 
remains so thioughout the encyst eel condition. 

The Theoby of Saxd Duxes — new development 
m the theory of sand dunes is made by Dr. Yaughan 
Comisli m a lecent paper on “Waves in granular 
material foimed and propelled by winds and currents ’ 
(Geophysical Supplement, Monthly Notices, R,A,S., 
July 1927, pp 447-467). It refers to waves in ridges, 
the crests ot wiiieli are not level but imduiating, with 
alternate peaks and saddles. Since the formation of 
these has been observed during a penod of constant 
•wind, the phenomenon cannot be regarded merely as 
a complication due to veermg winds : it is a definite 
d;vmamieal feature of the final stage of dune develop¬ 
ment HI an unconsolidated mateiiai. It is natural to 
expect that collapse will occur, m a series of steep 
sand-waves transverse to the wind, if the cuirent 
increases too quickly, and also that bieakclo’vvn will 
take place first at special points, deteimmed by acci¬ 
dent ; what recfuires exiilanation is. the persistence of 
the peaks wliieli remain after such bieakdowns Di 
Cormsli finds evidence, from the form and size of the 
small ripples on the wmdward slopes of the ridges, 
indicating that over the windward face of the peaks 
there is a confluence of the wmds towards the saddles, 
and that the convergence results in a spinning move¬ 
ment that increases the seoimng action in front of the 
saddles, ^ On the lee side of the ridge, the finer jiarticles 
eairied in the vortex may be deposited behind the 
peaks, though in some cases it was focmd that deposi¬ 
tion occurred behind the saddles, the groimd immedi¬ 
ately behind the peaks being at a lower level. 

CoxTixuous X-BAY SpECTBA.—One of the out¬ 
standing pioblems in connexion with the production of 
X-rays, that of the origin of the continuous spectrum, 
has been studied by W. Duane in an investigation 
described in the September number of the Proceedings 
of the yaimmi Academy of Sciences. A modified 
Coolidge bulb was built in ishieh the effective target 
was a small volume of mereurj^ vapour at low pressure. 
Tills was excitecl by a homogeneous beam of electrons 
the eiiergj* of which was just insufficient to remove the 
L electrons, •whilst the softer M rays produced "were 
unable to pass through the mica observation window 
of the tube. The feeble intensity of the resulting 
pencil precluded the use of a s]>eetrometer, and its 
average wave-length had therefore to be foimd by 
mmsurement of the absorption coefficient in alu- 
inmiimi. Quoting from one set of resiilth. the average 
wave-length w’-as 1 10 A., whilst that eorresponchng to 
me applied potential was T04 A.^ a difiereuce of only 
6 per cent. ^The conclusion drawn from these and 
i' Similar data is that in at least a large iimnbei of im- 

^ 3031, Yob* 120] 


pacts the electron transfers the greater pait, if not all, 
of its kinetic energy mto radiation, and that the latter 
IS nearly, if not exactly, monochromatic 

Eeectbificatiox by Frictiox —III a conimmiica- 
tion to Xatube, Mr. IV A Macky, of University 
College, Auckland, gives a preliminary account of his 
expemnents on the effect of the pressme of the siii- 
romidmg gas on the electric charge produced by 
rubbing togethei a metal disc 2 cm in diameter and 
an insulating disc 3 cm in diameter The metal disc, 
of aluminium or steel, was comiected to an electro¬ 
scope with a condenser in parallel and the readings of 
the mstrument were taken on separating the discs 
after their fiat surfaces had been rubbed togethei* by 
rotating the disc of insulator. As the pressure of the 
gas was reduced, the readings of the electroscope 
fell for discs of glass, sulphur, and ebonite, from 
100 volts at atmospheric pressure to 2 or 10 volts 
at less than a centimetre of mercury, while for discs 
of silk or chamois, the fall was only to about 75 
volts. Similar affects were found m air, oxygen, 
hydiogen, and other gases (The author appeals not 
to be aware of the work of McClelland and Power, or 
of the theory of Rieeke ) Wlieii the insulator disc was 
of glass, any faulty insulation caused the reading of the 
electroscope to increase to amounts of the older of 
850 volts when the mbbmgs were repeated without the 
discs being discharged This effect the author 
ascribes to the charge on the msiilator disc leaking to 
the back surface and therefore not taking part in the 
withdrawal of the charge from electroscope and con¬ 
denser when the two discs are brought together. The 
electroscope m consequence shows a residual charge, to 
which rubbing adds the normal charge, and as a I'esult 
the total is increased. 

SupERCOXDUCTiTiTY. —Superconductivity was the 
name given by Onnes to the pecuhar t}"p© of electrical 
conduction winch is exhibited by certain metals at the 
I extiemely low temperatures obtamable by the use of 
liquid helium He foimd that the eiectiieai resistivitv 
of ceitam metaL as, for example, mercury, tm, and 
lead, decrea&es at first uniformly as the tempeiature la 
lowered The resistivity then deciease^ ie^s lapidly 
until tlie critical tempei'atui*e is reached, •^vhen it 
suddenly drops to less than 10“^^ times its value at 
0" Kelvin It was also found that if the siiecimen at 
a temperature less than the critical temperature was 
placed m a magnetic field and the field was gradually 
increased, the resistance became normal at a certain 
critical value of the magnetic field. It was further 
foimd that if the specimen weie immersed in a bath 
the temperature of which -was maintained at a value 
somewhat less than the critical temperature, then 
when the eurient m the specimen was gradually 
mcreased, the resistance of the specimen suddenly 
became noimal for a certain value of the current. In 
1917, Siisbee made the suggestion that this critical 
current and the critical magnetic field were not in¬ 
dependent plienomena. It "is highly probable that 
the thieshold current is that which produces a field 
equal to the critical magnetic held. Omies and his 
associates did a large amount of experimental woik 
the results of which support this hypothesis. In 
Scientific Paper Xo. 556 of the Bureau of Standards, 
Siisbee makes a detailed analysis of the expeiimeiital 
results got at Leyden. His lesults support the 
assumptions on which his theoretical work is based. 

^ Rabio DiBECTiox-FixDixCr. —^Tlie Department of 
Scientific^and Industrial Research has issued a special 
report (Xo. 5) on radio direction-finding by Dr. R. L. 
Smith-Rose (London: H.M. Stationery Office; Is. 9d ). 
It summarises the progress that has been made in this 
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direction dining tlie last five yeai^. A eon'i]jiehen''ive 
survey of tlie sabject is given and the lesult^ obtained 
during the last two yeai& are included A tlieoietical 
discussion on bioacl lines is also given This piovc'* 
the notable coiitiibiition which the -tudy of thiection- 
fhichng Iiafe made to the solution of the miiJOitant 
problem of the propagation of radio wave'- round the 
earth The explanation of the piopagation ot radio 
waves round the eaitii as nieieiv a phenomenon of 
diffraction presents many dirficulties. A paitial ex¬ 
planation can be made by making the iwi^othesis of 
a conducting layer in the atmospheie. Eckersley 
showed that while the transiiiisvion of vertically polar¬ 
ised waves by the conducting layer was suhicienr- to 
explam the measured values of radio signal strength, 
it was necessary to assume that the do^m-commGT 
waves at the receiving end contained a horizontally 
polarised component m order to explain the vaiiations 
m the apparent bearings observed on direction-finders. 
Experiments strongly € 0116.1111 this tlieoiy. As the 
result of the mtensive research bemg earned out m 
_ various parts of the woild on the propagation of radio 
waves, the mechanism ot the actual deflexion from the 
ionised layer is rapidly being placed on a satisfactory 
quantitative basis, the author concludes that the 
appreciable eiiors which oceiu* when using the chrec- 
tion-finder at night are caused by the dovm-commg 
waves i 3 olarised with the electric force horizontal. As 
a direct result of the theoretical analysis, a system of 
direction-finding has been developed in which the 
night errors to winch all closed coil systems are 
apparently liable have been reduced to a negligible 
amount."* 

A Xew Cathetoxeter. — The catlietometer is a 
laboratory adjunct of winch the cost is usually much 
more impressive than the range of accomphsliments. 
A pattern recently produced by Messrs. Casella, of 
49 50 Parliament Street, Westminster, therefore dis- 
tiuhs a tradition. Tins mstrument is not only strik¬ 
ingly versatile, but also, strangely enough, is being put 
on the market at a much lower figure (£26) than its 
more simple predecessor. The central vertical column, 
supported by a heavy flat tripod with adjustable feet. 
IS present as in the earlier tj"pe, but the telescope 
carriage, instead of t-ravelhng thereon, rides upon two 
of the three vertical brass rods which form a sort of 
cage rotating about the central eoltunn. One of 
these rods is engraved with a scale of 1 metre dhnded 
into imllimetres and readable by vernier to 0 05 mm. 
The cairiage can slide freely 01 niav be rigidly clamped 
at any height on the scale , it can also be adjusted by 
fine motion sciews for height and level. ^Similarly, 
the cage can rotate freely, may be rigidiy clamped to 
the central shaft, or may have its motion finely con¬ 
trolled. The central column has a head and ievelhng 
screw, so that the whole apparatus may be laid 
horizontally. In this position the apparatus will 
serve as a reading telescope for use with a balance or 
galvanometer, or it may be used as a com|>arator of 
length, either by means of its accessory mountings, 
for end gauges, or. by changing the object glass, tor 
measiiies of length. 

The Surface Tension of Moltex Metaes axd 
Alloys —The surtace tensions of molten tm, bismuth, 
cadmium, lead, zinc, and antimony have been rede¬ 
termined by Yosiiiaru Matuyama by a dropping 
method {Science Bepoyts. Tohokii Imx>erial ITiiversity, 
vol 16, Xo. 5, Jime 1927, p. 555) At the melting 
points tile values in vaeiiiiui for the six metals aie • 

59 1, 40 1, 67*9. 47 9, SO 0. and 37 5. The surface 
tension falls linearlv as the temperatiii e is raised, the 
values at 600' 0 being for the first five about 51 6 , 35 0* 

60 2, 43 2, and 75 5. The constant in Eotvos eipiation 

Xo. 3031, VoL. 120] 


ci:>nnectmg the suriaee tension with temperature is 
iouiid to vaiy tioia 0 9 to 1 2 for tin, bismuth, lead, 
and zinc The method lias been applied to the three 
allov -y'-teim. cadraium-aiitinioiiy, zinc-antiinoiiy, and 
leail-antimorrc. In each ca^e the teii-ion tails fiora 
that of tiie metal with the higher value to that with 
the lowei on a faiily gentle ciiive, rapadly at fii'st and 
iatet more slowly In the two lormei tovstenis. how- 
, ever, there are small breaks at compositions corres¬ 
ponding with the compounds CdSb and ZiigSIn. The 
conelu'-ion drawn is that tlie^e eompoimds do not 
(li-sociate completely on fusion 

The Crystal Structures of A^nioxirn, Potas- 
sruii, AXD Rubidium Cupric Chloride Dihydbates. 
—In the September issue of the Journal oj the Aintr^- 
can Chtnucal Society, S. B. Hendricks and R C. 
Dickinson desciibe the results of an investigation of 
the crystal structures of the compounds R^CuCl^. 2 H 3 O, 
where R represents ammonium, potassiiuii, or rubi- 
i dium The study of salt hydrates and ammomates 
by the methods of X-ray analysis is. in general, 

I rendered difficult by their low cTvstailogiapiuc 
' sj^unmetry, and tins ease was no exception. Laue 
' and spectral photographs were ii-^ed and their inter- 
' pretation necessitated a very careful examination of 
reflection intensities. For each of the salts, the 
' stiuctiuai mut contains two R,CuCl 4 . 2 H 20 and is 
< based on a smiple tetragonal lattice. Each copper 
atom IS immediatel^S suiToimded by two oxygen and 
foiu chlorine atoms, two of the latter being at a 
distance from the cupper 0 75 A. gi*eater than the 
' distance of the other two. Each alkali atom is sur¬ 
rounded by four oxygen atoms, four copper atoms 
' and eight chlorine atoms The iiiecpxalit\' of the two 
, copper to chloiine distances is naturally assumed to 
I indicate that the copper exerts different forces on 
the two pairs of clilorme atoms, and tins fact, together 
I With the belia\TOur of these compounds in solution, 

I seems to show that they are of the double salt rather 
I than the complex salt type. In the case of 
, K;>CiiCl 4 . 211,0 the dmiensions of the structural iimt 
I were found to be djoo — 

A Study of the Structure op the Surface of 
Ordixaby’ Solutioxs. — A long contribution on this 
'> subject desenbmg work earned out by J. W. ItlcBam 
1 and G. P. Davies'iias just appeared in the Septernber 
, issue of the of the Amtrlean CIiCMical Sockty.^ 

[ As compared with the large amount of data for filni« of 
. msolubie materials resting on the siuiace of a solvent 
. such as water, very little is known about the structure 
, of the surfaces of solutions. The determuiatioiis of 
' Dorman and Barker of the absolute adsorption of a 
substance from true solution at the air interface, 
using nonyiic acid solution, are thought to be 111 - 
aceiuate, and an improved method is^ described. 
The adsorptions per scjuare eentmietre of surface of 
' acpieous solutions of p-toliudine, eainpiior, and amyi 
' alcohol are given, and these amounts are considerably 
' m excess of those rec]Hired for a iiionomoleciilar siir- 
I face film. It is suggested that, m addition to a 
' monomoleeular film, there is an excess concentration 
I in the immediate neiglibomhood of the surface and 
j cliams of oriented molecules extend inwards into the 
' solution. The authors point out that, tins conception 
affords an explanation of some other results. The 
i numerical results obtained are 111 disagreement with 
I Cribbs's formula, and the authors use the strict 
1 thermodynamic formula of Gibbs, talmig into accoimt 
' all the comj)oiients present, even the gas m contact 
I with the surface. It is also considered essential to 
I include terms not 111 the Gibbs equation m order to 
allow for the electrical effects winch occui’ at all 
I siu’faees. 
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Synthetic Formaldehyde. 


F OR1L4LDEHYDE, wliicli is gieatly m demand for 
dibmfectioii and for the niaiiLifactiire of artificial 
resuib and synthetic dyes and dings, was at one tune 
chiefly impoited into Great Biitain as a 40 i^er cent 
ac^neoiis bolntioii (fomialiii)at a price wiiieli stimulated 
investigations into the possibility of its stmthetic pro¬ 
duction. Smce It IS made by the cataljdic deliydi'ogena- 
tioii of methyl alcohol, usually over a copper contact 
mass. Its puce will naturally be dependent on that of 
wood spii it, and hence on the demand for wood char¬ 
coal, unless alternative supplies of the alcohol become 
available, as is now m fact the case. The falling exports 
of wood distillation pioduets from the Umted States 
of America, and the large natural somces of gaseous 
liydiocarboiis within the Empne, are tacts which 
mdicated clearly enough the direction in which 
research should be undertaken. The Chemistry 
JReseaich Board of the Department of Scientific and 
Industrial Research consequently decided to explore 
the possibility of the economical production of 
fomialdehyde by the oxidation of hydiocarbons. 

The woik was earned out at the Royal iSTaval Cordite 
Factory, Holton Heath, Dorset, and is the subject of 
a report entitled The Production of Formaldehyde 
by Oxidation of Hydrocaibons ’’ (Chemistry Research, 
Special Report Yo. 1) by Messrs. W. Ledbuiy and 
E. W. Blair, which has just been published bv H.M. 
Stationery Office (2$. net) This repoit deals both 
with the production of the formaldehyde and with its 
recovery fiom aqueous solutions. Although the 
account of the investigations shows that the formalde¬ 
hyde can be manufactured according to the proposed 
process in the form of a dilute solution, it is pointed 
out that the commercial success of the method has 
been forestalled by a gi eater success • that of the 
manufactme of methyl alcohol (’methanol’) from 1 


I mixtiues of caibon monoxide and hydrogen By this 
I means the pi ice of formaldehyde has been reduced 
! from £130 to £40 per ton, and even the United States 
i of America is importing tiom Germany sui3phes of this 
commodity 

Valuable mfoimation, however, has been gained 
in connexion with the concentration of dilute formal¬ 
dehyde solutions, and the Board has wisely decided 
to place on record the whole of the data. The Report 
first describes the production of formaldehyde by the 
controlled oxidation of ethylene, methane, etc , much 
of the work has already been published in detail, 
and is therefore familiar to those interested in the 
subject. The Report covers the transition of the 
j laboratoiy experiments to semi-techmcal processes ; 

the use of coal gas has also been examined, but the 
I cost was found to be prohibitive except during 
emergency periods. A semi-techmcal investigation of 
the absorption by water of dilute formaldehyde 
vapours is next described, and reference is made to the’^ 
bisulphite and ammonia compounds of formaldehyde. 

The section on the recovery of formaldehyde from 
aqueous solutions commences with a description 
of a laboratory mvestigatioii of the distillation of 
formaldehyde solutions at atmospheric pressure, 
followed by the results of large-scale tests, and 
experiments on distillation under pressure and con- 
tmuous distillation Incidentally, it was found that 
iron, even m the form of an alloy containing only 
9 per cent, of that metal, is unsmtable for use m the 
construction of stills for formaldehyde solutions on 
account of its activity m causing decomposition of that 
compound, whilst nickel, alumimum, and copper are 
non-reactive. The cost of concentration appears to be 
such that it is mieconomical to concentrate by distilla¬ 
tion a solution appreciably weaker than T5 per cent. 


History of the Desert Flora of the Old World. 


T\ETAILED analysis of the systematics and disni- 
-Ly bution of various tjqncal desert plants of central 
Asia has led the Russian botanist, M. G Popov, to 
some very interestmg general consideiations on the 
origin and history of the desert flora of the Old World 
{Bull, Univ, Asie Gentrale, Taslikent, livr. 15, 1927, 
pp. 239-292) 

According to Popov’s views, the primitive desert 
flora developed so early as m the Cretaceous, or even 
the Jurassic period. To this time must belong such 
forms as Welwitehia, Ephedra, etc., and the centre 
of origin must have been in the centr^il pai*ts of 
the Gondwana continent. Destmction of the latter 
resulted in the shiftmg of the main desert area mto 
the southern hemisphere, where a continuous land- 
mass existed during the Cretaceous period and a free 
exchange of desert forms between South Africa, South 
America, and Australia could take place. Dm'mg this 
period such gieat groups of desert plants were de¬ 
veloped as Zygophyllacese, Geramacese, Rutaeeae, 
Capparidaee^, etc , and for this complex of forms the 
author proposes the name of the Welwitehia flora. 

At the same period the African continent was con¬ 
nected the Leniiman with India, and over this 
bridge desert forms from South Africa migrated 
through the Deccan into central Asia, while northward 
naigration of the desert flora on the African continent 
itself went p far north as the southern shores of the 
of Thetis, which occupied the place of the Saiiara. 
. Thetis separated the region of the Welwitehia flora 
irom more northern parts of the Arctogasa, where a 

' 1 m. Yoh. 1201 


veiy different mesopliiioiis flora, which originated on 
the Angara continent, developed 

Parallel with the migration of purely desert 
elements from South Africa northwards, there was 
an interchange of less xerophilous plants between 
western Asia and South Africa, by way of East 
African table-lands; m this way Erica, for example, 
migrated from south to the north, and Dianthus m 
the opposite direction The disappearance of the 
Lemurian bridge separated the South African desert 
region from Asia, while the lowermg of the East 
African mountains resulted m its separation from the 
Mediterranean deserts 

A further stage of the development was due to the 
disappearance of the Thetis sea, m place of which 
the vast desert belt stretchmg from Sahara to Mon¬ 
golia developed. These deserts were mvaded by 
the Welwitehia flora which already flourished on the 
southern shores of the Thetis. In this way the very 
umform ancient Mediterranean flora was fonned, 
and its further evolution consisted in extensive inter¬ 
change of forms with America, by way of the Northern 
Atlantic. This, together with the dying-out of many 
ancient elements of the Welwitehia flora in the 
Palsearctic deserts, owmg to changes of edaphic con¬ 
ditions, led to fiu’ther changes in the flora of the 
latter now entirely separated from the South African 
desert region. As a result, a special desert flora was 
evolved, which may be called ancient Mediterranean, 
or Iranian, but its history is to be discussed in a later 
paper by the same author. 
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Anniversary Meeting- 

am ERXEST RUTHERFORD, in liis presi- 
dential adcDe^-^ at the amiivei sary meetinsr ot 
the Royal Society on Xov 3U, reieiied to the fecientilic 
career^ and work of the twelve fellows and three , 
foreign membeis who died dining the yeai Among 
other subjects siiiweyed in the acklress are the pubhca- - 
tions of the Society and the attendance at the or<iiiiaiy 
meetings. Sir Alfred I\Iond, on behalf of Imperial ' 
Chemical Industiies, Ltd , has offeied a subscription 
ol £1000 a year imtii furthei notice to help to meet the > 
deficit on the publication account, m ^ub'jtitution of ' 
that of £500 a year for three years made by Messrs ' 
Brunner, Monel and C‘o. in 1925 , and the Council has 
gratefully accepted the gitt. Since the Wai ' there 
has been a notable increase in the nimiber of papers 
published by the Society. This is specially marked i 
in the ' A ’ Pioceedaff/s, wheie, m place of one volume j 
a year before the War three or four vohmies now 
appear, the sepaiate iimnbeis being issued with ; 
promptness and legularity ’ 

As one means of increasing the interest, and there- ; 
fore the attendance, of fellows at tiie meetings of the I 
Society, facilities have been piovided for the dis]>lay | 
of experiments or demonstrations in the tea-room ; 
before and after the reading of papers i 

We print elsewhere in this issue Sir Ernest Rutlier- ; 
ford's remarks upon the results of investigatioms 
carried out in recent years to produce intense macmetic 
fields and high voltages for general scientific pm*po'=jes: 
and we subjoin extracts from descriptions of the work . 
of this year's medallists. 

Presentation of Medals. 

The Copley !Medal, awahded to Sir Charles 
Scott Sherrington. 

Sheimigtoii eaily chose as the special field of his j 
investigatioiite the pliysiologv of the central ner\miis i 
system. To this, during some thirty years, he has ! 
steadily devoted hia great skill in experiment, brmgmg i 
the immense complexities of its function within the 
range of objective analysis, and revealing fundamental , 
plan and orderly sequence in the reflex actions by i 
which it controls the activities of the body, and con- ! 
tmiiously adjusts them to the environment. The , 
I’esiiits of this woik have been embodied in a senes of 
some two hundred original memoirs, present mg a ; 
continuous record of progressive investigation The j 
earlier stages have been bioiiglit under review and 
treated s\Tithetically by Sheirmgton in his now famous 
Silliman Lectures on ' The Integrative Action of the 
Xervoiis System." In these lie deals with the occur¬ 
rence and significance of the muscular rigidity which 
appears when the higher biam is removed, with the 
co-ordination of muscular movements by reciprocal 
excitation and inhibition of antagonistic muscles, 
with the rhythmical, phasic activity which the conflict 
produces in the centres concerned with certain move¬ 
ments, and with the ax3pearanee of a piiiposeful char¬ 
acter which the mtegiatiiig action impresses on many 
foims of reflex response The influence of Sherring¬ 
ton’s mvestigations has spread far beyond the hmits 
of his own laboratory and has inaugurated a new eia 
in neurological investigation throughout the world. 

A Royal Medal, awarded to Prop. John 
Cltnninghaivi McLennan 

For more than thirty years Dr J. C. McLeiman has 
been an industiioiis and enthusiastic experimenter, 
his papeis being mamly concerned with radio¬ 
activity. gaseous conduction of electricity, the spectra 
of the elements, and the hquefaction of gases. Among 
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of the Royal Society. 

his work^ of outstandiiia- rneiit may be mentioned the 
measurenieiit< he ha« made with ins piipiL on the fine 
structure of spectral which are of iniich import¬ 

ance to inodern tlieoue^ oi the mecliaiiism ot the 
atom Recently he lias had cpiite sensational success 
m tracing to its soiiree the elusive aurora! line \5577, 
an extieinely ditficult task wliieli had baffled the skill 
of many previous investigators. This is important 
not only m itself but al>o on account of the mforiiia- 
tion It yields as to the structure of the ii]>per atmo¬ 
sphere Apait iiom own piivate leseaiches he has 
built up a most efticieiit ^cliool of ])liysie& iii Toronto, 
and 1 *^ largely re'^ponsible tor the present strong 
position oi physical science in Canada He has 
<levoted much eneigy to the establi''ii 2 iierit of a cryo¬ 
genic laboratory in Toionto. a heavy task wliicli he has 
earned out ’wnth iniich suece<s. 

A Roy'al Medal, awarded to Sir Thomas Lewis. 

From 1911 onwards to the pieseiit day. Sir Thomas 
Lewis has taken a leading part in the remarkable 
gro’wth ot our knowledge of the manmialian heart¬ 
beat, which has been one of the coiispicuoii* scientific 
achievements of the peiiod iii (jiie^tioii. Lewis s re¬ 
searches enabled him to locate the point of origin of 
the bear, and to plot out the course of the wave ot 
excitation over the ventricle^ and aiiiicles of maiiimals. 
By extending these obserwitiuns to the heaitte of 
repre&entative veitebrate&. he was able to compare 
the mode'- of spread of the wave with the special 
tomis of the electrocardiagraui, and thus to appreciate 
eleaily the meanings of the several deflexions. Fiiither 
extension to diseased hearts led to the interpretation 
of the abnormalities of the electroeardiagrapliic record 

In 1911 Lewis was able to show that, as Cfiishny had 
pieviously suggested, certam cardiac irregularities are 
due to fibrillation of the auricles ; and his later clinical 
and expelmiental work on auiieular fibrillation and 
flutter suggest that the irregularities are due to the 
fonnation of an endless circulating wave of contrac¬ 
tion m the amides Quite recently he lias published 
the results of investigations ot the peripheral circula¬ 
tion, upon which he has been engaged rluring the past 
twelve years. 

The Davy Medal, awarded to Prop Aether 
Aiios Noyes 

Prof. NoyeTs researches have been chiefiv concerned 
with the properties of solutions, in particular of elec¬ 
trolytic solutions Soon after the inception uf the 
electrohTic dissociation theory of AiTheniiis, it was 
recognised that all was not well mth the stioiig elec¬ 
trolytes. Mliilst qualitatively their properties were 
accoimted for by the theory, there yet existed marked 
quantitative discrepancies. Accurate measurement 
of the properties of such solutions was the first requisite 
for the attack of the piobleni, and to this task Noyes 
applied himself His mvestigation of the conductance 
ot aqueous solutions up to temperatures as high as 
300^ forms a classical example of exact physico¬ 
chemical measmement executed under conditions of 
great experimental ditflcultv 

His work on the influence exerted by one salt on the 
solubility of anothei*, on transport nmnbers and the 
mobihties of the ions, on the ionisation of pure water 
at different temperatures, is all directed to the same 
end. Noyes showed the mrportance of the classifica¬ 
tion of the strong electrohfies according to their 
valency type and, more than twenty years ago, 
attempted to take into account the electrostatic forces 
between the ions. He thus foreshadowed the modern 
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tiieoi\ now wiJely developed by Xoyes himself I 
aiiiong-'t otliei vorker^. ; 

The Bi:eHA2sA2\ Medad, aav.\hdet> to Dr. Major 

i Greenwood ' 

Dr. (dreeiiwood is specially distinguished foi the 
statistical study ot medical subjects, iiaxung a])plied , 
the statistical method to the elucidation of many : 
pioblems of p]'ysioioa:y. pathology, hygiene and , 
tpiiJeiiiioioEy. He has been pre-eminent m encoiirag- | 
iiig aiiti deveio]ims the use of modem statistical 
met hods by medical iaboratoiy invest igatois and m ; 
securing the adequate ])laniiing and execution ot lield ; 
iiivestiaations. He is almost unupie m the possession i 
of both the metlical knowledge and mathematical j 
ability which are essential m these lesearcbes. I 

The Heghes Medae, awarded to Dr William i 
David Coolidge ; 

Science is under a gieat debt to Di. Coolidge for the i 
invention and production of a new t\q)e of X-iay tube, ' 
called by his name, of gioat flexibiiiti^ and poM’ei, 
winch has pioved of gi'eat seiviee not only to medical 
2 ‘adiologv’ but also in numerous scientific reseaiches 
In the last few years he has applied his unrivalled 
technical knowledge to the generation of high-velocity 
cathode rays, which can be imssed into the air through j 
a thm window as in Lenard’s pioneer experiments j 
thirty years ago. Such researches are of great im- , 
jiortanee to science, as they promise to provide us with ! 
new methods of obtaining a copious supply of swift | 
electrons and high-speed atoms of matter for expen- ^ 
mental investigations, | 


Unitrersity and Educational Intellig'ence. | 

Cambridge —Mr. G E. Mlieirv has been elected 
to an honorary fellowship at Domnng C’ollege 
Mr H A. Huberts, Secretary of the Ajipomtments 
Boaid, has been elected to a lellowship at Gonville and i 
Cams College Mr F. C Phillips has been elected to a ; 
fellowship at Corpus Christi College | 

Prof Xuttail, Magdalene College, has been re- : 
elected Quick professor of biology. Mr. F. C Bartlett, | 
Rt Johnk College, has been reappointed reader in ; 
experimental psychology. Miss 'M. S. Willis, Girton 1 
College, has been appointed demonstrator in geography. 

It IS proposed to add the Astionomer Hoyal, the 
Hydrograplier of the Xavy, the Director-General of 
the Ordnance Survey, and the Chief of the Geographical 
Section of the General Staff at the War Office to the 
committee for geodesy and geodynamics, 

London. —Prof. E. C. Williams, who has held the 
Ramsay i^Iemonal chair of Cliemical Engineeiing at ! 
ITnversity College since 1923, has resigned in order to j 
occupy an important post ui the Shell Oil gi-oup. j 
His business will be the active development of the 
group's research organisation in Cahfornia. Prof. 
Wiiliaiiis. who was a disiiiiguished giaduate and | 
scholar of tlie Fmversity of Manchester, was employed j 
for five years by the British Dyestuffs Corpomtion, I 
and for one year as research chemist to the Jomt ! 
Committee of the ITiiversity of Leeds and the ! 
Xatioiial Benzole Association At University C^ollege, j 
in temporary buildings, he has conducted courses of ‘ 
mstruetian on lines whidi he described m an m- , 
augural addiess at the College in 1924. His work has ' 
lieen remarkably siicces^^fiiL anti abimdant evidence j 
is fortheommg of the advantages gained by students ' 
who have added to their ordinary universiTy einii- 
ruluiia in clieinicai seieiiie a period oi studv in the 
Rasttsay Bepaitment of Chemical Engineering. The 
meAaur© of success aciiieved has encoiuaged the 
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College to an muiiediate and considerable develop¬ 
ment of the Department A veiy .stiong and in- 
fiiiential committee has been toimed foi the ])urpose 
of collecting: a building and endowment fund, ivith 
Sir Alfied liloiid chan man. Sir R Waley Cohen as 
vice-chairman. Sir David Milne MCitson a?:, honorary 
treasure!, and Sir Fiank Heath as honorary secietaiy 

The title of professor of cliemistry in the ITiiveisity 
has been eonteired on Dr J. F Spencer, in respect of 
the post he holds at Bedloid College Prof. Spencer 
'^studied at University College, Liverpool, and at the 
University of Bieslau Since 1905 he has worked m 
the Deliartment of Chemistry at Bedford College; in 
1915 the title of reader in physical chemistry was 
conferied on him, and since 1919 he has been head of 
the department His ])ublished work includes “ The 
Metals of the Raie Earths’’ (1919), ‘‘An Experi¬ 
mental Course of Physical Chemistry.” “ The Mag¬ 
netic Susceptibility ot ^ome Bmaiy Alloys (with M E. 
John. Proc Fioy Soc , A. 1927), and numerous papers 
in chemical journals 

A couise of five free public lectures on ‘‘ The^ 
Technique of Bacteiiological Research ” will be 
given by Mr. F. W. Twort, at the Royal College of 
Sui'geons of England, on Dec. 5, 7, 9, 12, and 14, at 
4 o'clock. 

Oxford —Sir Edward Farcjuhar Buzzard, of St. 
Thomas’s Hospital, Physician Extraordmary to the 
Kmg. the newly apiiomted Regius professor of 
medicine, is well known as the author of numerous 
treatises upon diseases of the nervous system. He 
was one of the first of a highly talented succession of 
medical men at Magdalen College, mcludmg Drs. 
Jex-Blake and Golla of St. George’s, Dr Hiust of 
Guy's, Dr. Singer and Sir Bernard Spilsbury. He 
has also filled the office of secretary of the Royal 
Society of Medicine. 

Tlie wing of the Engineering Laboratory, recently 
comiileted, v'as open to the inspection of a large party 
of guests invitecl by the Vice-Chancellor and Prof. 
Jeiikin on Xov. 24. By this addition, much-needed 
space will be foimd for the electrical equipment of the . 
laboratory. Demonsti at ions were given ot t he met hods 
of using the various testing machines 

An examination for the Radchffe Travelling Fellov’- 
ship, for vdiieh women are now also eligible, ivill 
commence on Feb 14, and candidates are i ©quested 
to send in their names to the Regius jirofessor of 
medicine on or before Feb 1, 1928. 


The King has consented to open the new buildings 
of University College, Xottmghani, which have been 
given by Sir Jesse Boot, probably some time iii July 
next. 

Sm James Curree, formerly Prmcipal of the 
Gordon College at Kiiartmii and Director of Education 
in the Sudan, has been appointed chairman of the 
governing body of Imperial College of Tropical 
Agiiciiltiire, in succession to Sir Aithur Shipleig who 
died on Setit. 22 last . 

The Committee of Award of the Commonwealth 
Fund Fellowships announces that it is now prepared to 
receive applications for the fellowships to be awarded 
in 1928, Last year there weie 115 candidates, and 
22 appointments were made. The fellowships are 
normally tenable at an approved American miiversity 
for two years, and are oxien to persons of British biith 
domiciled m England, Scotland, IVales, and Ireland, 
who are graduates of recognised universities and are 
mimarned. and not more than thirty years of age. 
Women as well as men may apply. Provision amount- 
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ing appioximately to £600 pei amiiim iidU be made for 
the total expenditm*e involved dining the ten are ot a 
fellovdiip Applieatioii"^ be foitrarded through 
the aiitlioiities of tlie university oi college of which the 
candidate or was, a member- The lorm oi applica¬ 
tion can be obtained ii’oiii the Secietaiy to the Com¬ 
mittee, Ml JR H. Simpson, 5* i Russell Sqaaie, Loin ion, 
WC.l Applications must reach the Secretary hx 
Feb. 18 next, 

LottRSES in arithroiiol'>i:y of the Lhiiversny of 
Rails foi the coiiioi;£ announceil to open m 

Deceivibei or early in Januaiy oifei the imial wide 
field to the student. At rlie In^trgut crEtlmnlogie, 
amoin^ the lectiireis in cou»*-e-v foi t]»e diploma and 
ceitifieate aie fil. ^ethnologyc M Rtivet 

|aiitliio])ologv), and the Abbe Bieuii 
eiotHpie'^ There are aho coinse> of instinct ion m 
linguist ICS, biological and zoological anthioprdogy 
qiiaternaiy geology and paLeontology and the 
physiology ot man and tiie anthiopoids Unner the 
Faculty ot Highei Ediicati<*n a gieat variety of 
subjects ofteied in prepaiation for the exanniiation 
of the Institiit d Etlinologie, the lecture- being 
distributed among vaiious of the con-tituent in¬ 
stitutions ot the University They cover ethnologv. 
aielneology, sociology, human geography, hiigantie> 
and phonetic^, }»iiy-iral aiitliropoio,g;g, and haniaii 
palaeontology ami geology. As u-uai, >pecial atten¬ 
tion given TO the cult me and language- of the 
native^ ot the Fieiicli po<ise--ions both in Africa and 
the Farther Ea^l 

Ax address on “ The Royal Society of Aits its 
Service^ to Tiade and Tiammg wa^ delivered on 
Xov. 2 by Sii Philip Magim-, who lias succeeded Sn 
Thoina'^ Holland a^ cliaiiman oi the Society's coimeil. 
The aduie-^ lia" been piibli-hed in the Society's 
jtHiindl Sir Pinlip .-liows clearly that the Society 
ior the Eiicourageiiient ot Arts, J\Ianutaetiu*es. and 
Comiiieice,’' as it was called when it was founded in 
1754, has kept its origmal purpose steadily m view. 
Until the inidilie of the nineteenth century the 
method chiefly used was the award ot* prizes of 
riioney and medals tor discoveries and inventions. 
Wliiht encouraging applications of science to coni- 
meice, it strove to discotiiage conmierciaiism among 
men ot science, lestrictnig the grant of its prize^' to 
tlio.-e vho piibii-hed then discoveries for the public 
good This ban on paienteti inventions was Tiurh- 
clrawn in 1S44. About thi^. time the Society, uii- 
pre-sed by the value of ilie evening teelinical classes 
proviiled by the Mechanics Institutions, took a 
ieadiim pait in the formation of a union oi the-e 
bodies, aiifl in this comiexion imtiated exhibitions ot 
ediieanonai appliance.-. It was as an adjimct to 
tiiese activities tliat the Society's examinations, now 
an impni taut factor in the organisation of commercial 
education m Great Bntam. were started in 1854 
Originally designers, on a comprehensive plan, iii- 
eliitiiiig many iioii-techmcal subjects, the scheme 
■wa- lemodelled in 1S76 so as to exclude all except 
subjects eltnely eomiected with trades and ciafts, 
and At a- imtLer le-trictcil in 1879 to commeixiai 
subjects. To-day, Acitli candidate*, numbermg he- 
tveen -^ixty and K-eventy thousand, its examination 
system is the biggest in the world. Its A'aliie as an 
educational taetor i- now to be inve-tigated by a 
depaitiiieiital cuiiimittee appointed by the Board of 
EdiicaiiGii to a- to it and other sy-tem- of 

examination ot pair-tirae student- "'with paitieiilar 
Inference to the place and value of exaiinnaTioii- as 
an element in training for indii'^triaL comineieial, and 
profes-ioiial activity." 
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Calendar of Discovery and Invention. 

December 4 1827— Tiiougli the Admiralty had 

po—e—ed -t-ambuat-fiom 1822, tiieiii'-t coiTiiiii— 10ns 
for tlie command uf -team ve—ti- CA'er grauted to 
naval oriicei- were tho-e .-igned by the Duke of 
Clarence, then Lori Higli Arimiral, on Dec. 4, iS27, 
wnen H fd S 8 Lojlrtn?tttj, J/vho/*, ami Echo were 
comnu'-ioned by Lieut-. Evaii^. BiiJioek. and Hay, 
le-j.ectiA eiy Tm- utticial recognition of steam ve-sels 
a- auxiiiaiy Aiai-hq^s may be -aid to inaik the biitli 
of the -team Xavy uf iheat Biitjui. 

December 5 , 1879 —Aniung tho-e win^ extended the 
u-e of tl -e camera in a-trononiy wa- .Sir William Abney 
Degmmng his expeiiment- on the cliemicai action of 
led an«I iiifra-ied rat - 01 1874 , he obtained a sub-stance 
.-eii-itue to the-e lay- ami with it explored a vast 
miknucrii and ever - invisible region of the solar 
speetrimi, hr- map of wliicli wa- pre-ented to the 
Royal Society on JDec. 5 , 1879 . 

December 7, 1820 —Da^w was first elected president 
of the Royal Societt 111 1820 , and Ins presidential 
addre-- wa-« read on. Dec 7 His addre-s was entitled 
Di-comse on the Present State ot the Royal Society 
and on the Rrogres- and Pru^pect< of Science,' and 
It eoiitained niiieh re-,pecting Davy s own tnews on 
-cience 

December 8, 1610.—One of the earlie&t users of the 
tek-cope wa- the Eiigli-n algebiaust, Tlioina,- Harriot, 
who in i 6>09 made .-ketehe^ or the moon and later ob¬ 
served the newly fuund *ateliite- of Jupirer Hainot 
1- al-o lemeinbered mr hi- ob>ervation- of -LUi'ipots, 
winch beuau on Dec 8, lt>lO : noin them he deter¬ 
mined tiie sun - axial mtation 

December 8 , 1864 —Maxwell, alter taking his degree 
111 1854, read tlmougii Raiaday's " Experuiieiital 
Researehei-, and from that time adopted Faradav's 
concejmon uf a medium as a guide throughout his 
electrical investigations. One of Ins earliest papers 
was “' On Faraday's Lines of Force.’* read 1111S 55 , l3ut ins 
great paper, ' On a Dynamical Theory of the Electro¬ 
magnetic Field." was read to the Royal Society 011 
Dec. 8 , 1864. In tins, electromagnetic action was 
shown to travel through space at a definite rate in 
waves, and the.-e waves to consist of dL-niibanceb 
which are transverse to the diieciion in Avhieii the 
wave- were propagated Xine yeais later, MaxAvell 
expanded his Avork mto Jus well-known * Treatiae on 
Electricity and Magnetism " 

December 8, 1874—Few astronomical phenomena 
have lieen looked tor to eagerly or prepareil for so 
assiduously as the trair-it of Yeiiiis of Dec. 8, 1874 . 
Many methods for its examination were studied, some 
four score post:- uf obseivation were provxdetl, and 
the expeditions co-t nearly a quarter of a million 
steiluig. The chief aim of tiie astronomers Avas to 
improve the determination ot the sun's distance, 

I but It wa.- afteiwaids .-aid, “As regards the end for 
! which It had been iiiidertakeii, the grand campaign 
had euine to nothing." 

December 9, 1813 —The liuiiuur of making the 
manufacture and sale of gas a eoiiimerciai siiece-s 
belongs to Samuel Clegg, the first chief engineer of 
the Loin Ion and We-tmmster Chartered Ga- Light 
and I’uke Company. On Dee. 9 , 1813 , he took out a 
patent lor a gas meter, and lie also made the lii'st 
large gasometer and invented the first pressure 
regulating device, 

December 10, 1845 —The oiiginai inventor of the 
' ]»neumatic t\Te was the Scutch engineer. Robert 
' William Thomson, Aidio on Dee. 10, 1 S 45 , patented a 
leather tyre Awth an internal rubber tube filled with 
air. He afterwards fitted such tvre- 011 road cairiages 

E e. 8. 
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Societies and Academies. 

LoNDOisr 

Royal Society, Kov. 17 —T. Graham Brown : Ab¬ 
sence of a linear reiataonship between graded simple 
reflex flexions and tbe relations thereof evoked by a 
constant extension producmg stimulus. In decere¬ 
brate cats, graded flexion magmtudes of simple flexor 
shortening are obtamed m response to flexion-pro¬ 
ducing stimuli of chfferent intensities. Bach of these 
simple shortenmgs is then subjected to the ‘ mhib- 
itory ’ effect of a constant extension-producmg stimu¬ 
lus—^thus giving compound flexor shortening. Com¬ 
parison of the magnitudes of simple flexor shortening 
and of compound flexor shortenmg fads to establish 
a hnear relationship between the two. 

T. Graham Brown Absence of a linear relationship 
between the reflex flexor shortenmgs evoked by a 
graded series of flexion-producing stimuli and the 
' mhibitory ’ lengthenmgs of a constant extension 
reflex evoked by the same stimuli. In decerebrate 
cats, graded reflex magnitudes of simple flexor short¬ 
enings are obtained in response to flexion-producmg 
stimuli of different intensities. Each of these stimuli 
is then compounded with a constant extension-pro¬ 
ducmg stimulus, and the resultant lengthening (re¬ 
laxation) of the extensor muscle is measured. Com¬ 
parison of the magnitude of simple flexor shortening 
and of compound extensor lengthening fails to estab- 
hsh a general Imear relationship between the two. 

T. Graham Brown : The relation of the magnitudes 
of remainmg reflex shortenmg in two antagonistic 
muscles duimg compoimd stimulation. Where two 
antagonistic reflex stimuli are applied concurrently, 
the remaining shortenings of two antagonistic muscles 
during compound stimulation are related to' each 
other. Tins relation is such that in many cases where 
one or both of the reflex stimuli are varied m intensity, 
the sum of the remammg shortenings ui the two 
antagonistic muscles (each measured as a ratio to 
maximal reflex shortening) is constant. In other m- 
stances this constancy fails, but a senes of sums bears 
an approximate relationship of hnearity to the mag¬ 
nitudes of the simple reflex shortenings evoked by 
the senes of graded reflex stimuli which are used m 
the expenment. The most general statement of this 
relationship is as follows : The sum of the proportional 
remaining shortenings in twn antagonistic muscles, 
is linearly related to the simple reflex shortenmg, X, 
evoked at each intensity of the series of graded reflex 
stimuli used in a series of compound reflex^, i.e. 
Y^AX-rB. 

Sybil Cooper and D. Denny-Brown : Responses to 
stimulation of the motor area of the cerebral cortex. 
The spinal discharge evoked by cortical stimulation 
can follow the rate of repetition of break shocks m that 
stimulus up to about 180 a s«jond, indicating a very 
simple synaptic relation between the pyramidal tract 
and the anterior horn cell. Rates of stimulus above 
and below that rate usually cause a total eleotro-myo- 
graphic rhythm of 160 to 180 a second. Varying types 
of grouping of the spinal discharge occur, among them 
being that of a ‘ dominant’ rhythm of 85 to 50 a second, 
■with no relationship "to the rate of stimulus. The typical 
motor r^ponse to stimulation of the motor area shows 
of ooncmrrwit inhibition. Clomc after-dkcharge, 

* and the form of the motor response are 

the re^t of a conflict tmtween inhibition and excita- 

, ' $4mth and T. Rettie: Tfio distribution 

by autoly^ of their -cbn-fcents. 
of ^ ,HquM '<^ntamai in the 
r^lr®ictiie;^pWleo of * often 
, , „ , ^ Ihmw of, Ihe' ih 
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filled contmuously. Lymphatics of the liver are de¬ 
fined because m them the globules form abundantly 
and at a stage when, as yet, no sign of them is to be 
found m any other site. 

Geological Society, Nov 2.—J. A. Douglas and" 
W. J. Arkell * The stratigraphical distribution of the 
Combrash • I. The south-western area The strati¬ 
graphical distribution of the Combrash in south¬ 
western England, from Oxford to the south coast near 
Weymouth, is described, and the eleven brachiopod 
zones pi’oposed by ]Mr. S. S Buckman are discussed. 
The new records are added to Mr. Buckman’s faunal 
range-diagram, and in this way it is shown that many 
of his conclusions regardmg penecontemporaneous 
erosion and non-sequences m the Combrash, as ex¬ 
pressed in his clmal diagram, have been based on 
msufficient data. A twofold rather than a threefold 
subdivision of the Combrash is advocated. 

Linnean Society, Nov. 3.—R. W. T. Gunther : 
Exhibition of rotographs of some impubhshed letters 
of John Ray The letters were written by Ray to the . 
antiquary, John Aubrey, and to the Keeper of the 
Ashmolean Museum, Edvard Lhwyfl, between 1676 
and 1703 It is proposed to prmt them in extenso as 
an extra volume in the Ray Society’s series, together 
with Ray’s letters to the secretaries of the Royal 
Society.—^T. A. Sprague : The botany of Brunfeis. 
Bninfels’ interest in plants seems to have been chiefly 
confined to their medicmal properties, on which his 
classification was largely based, with the result that 
some of Ins ‘ genera ’ were highly artificial ; 

Scrophularia,’ for example, included Scrophularia 
nodosa, Sedum Telephium and Ranunculus Ficaria, 
His use of the terms ‘ male ’ and ‘ female ’ sometimes 
indicated diflerences m flower-colour between two 
plants which were otherwise more or less similar, the 
deeper colour in the following order—^red, blue, yellow, 
white—^being ' male,’ and the paler colour * female ’ 
The term ' female ’ m other eases indicated a spurious 
kmd or an abnormality. His herbal contains the firsts 
recognisable illustrations of many of the LmiieaA 
species, of wluch indeed they may often be regarded*^ 
as the histone tyqies.— S. K. Mukerji: The biological 
relations of Mercurialis perennis L The known range 
of 3/. perennis has been considerably extended, and the 
discontinuity m distribution of the genus is more 
apparent than real. Seed output is low compared 
■with many other woodland species, and only about 
10 per cent, of the seeds formed in England are 
germinable. The root-system shows branched and 
unbranched roots, both infected with fungi, par¬ 
ticularly the former. Shallow rootmg is associated 
with very high water content of soil, and the lower the 
acidity the deeper the penetration. Great variation 
in leaf form and size occurs. The leaf margui bears 
hydathodes secreting an acid liquid containing 
potassium chloride and calcium carbonate. An inter- 
gradation of sex has been observed. Bollination is 
partly entomophilous but mamiy anemopiiilous. The 
fruit explosively ejects the seeds to a distance of about 
4 metres. M, perennis shows no correlation between dry 
weight and the total carbonate content of tbe soil, and 
it is apparentljr not a true calcicole but an oxyphobe. 
It shows decided preference for soils with a high 
organic content. Light mtensity distinctly aflects the 
distribution and growth of individuals of the diflerent 
sexes separately, and hght intensity may determme 
■fche sex of a plant under certain conditions. 

Optical Society, Nov. 10.—J. R. Hamblin and T. H. 
Winser; On the resolution of gratings by the astig¬ 
matic eye. An investigation of the resolution of 
gratings hj the human eye, commenced by H. H. 
,Hm^^ in^ 1^25, is continued. The irregular curves 
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representing variation of grating acuity from meridian 
to meridian is of the same general form in all astig¬ 
matic eyes. Experiments show that the images of 
gratmgs placed in various directions, which are pro¬ 
duced by an ordinary astigmatic system, show 
irregularities of the same form due to the overlapping 
of tile blurred unages of the separate imes of the grat¬ 
mgs. Tims an eye with regular astigmatism will 
eidiibit irregularities in resolving gi'atmgs at various 
inclmations, and charts consisting of fine parallel Imes 
are not trustworthy for testing ocular astigmatism. 

Physical Society, N'ov. 11.—G. W Sutton : The 
power-factor and capacity of the electrodes and base 
of triode valves, with special reference to their use m 
thermionic voltmeters. A discussion of the con¬ 
ditions imder which a tliree-eleetrode valve-voltmeter 
should be operated to eiibure a minimum power con¬ 
sumption, and at the same tmie to give indications 
closely proportional to the scpiare of the mput voltage ; 
and a smiple method of adjusting the operating 
voltages to fulfil the necessary conditions.— 
"^Lowery ; (1) The refraction and dispersion of (1) air, 
(2) oxg^v^en, (3) gaseous chloroform ; (2) New deter¬ 
minations of the gaseous refract ivitiea of (1) acetone, 
(2) methyl ether, (3) ethyl ether The refractivities 
of air, oxygen and gaseous chloroform have been foimd 
for the green mercury line (A5461). and the dispersion 
studied over the range \4800 to \6700. The gaseous 
refractivities of acetone, methyl ether and ethyl ether 
for X5461 have also been measured.—Panchanon 
Das : The theory of the elastic pianoforte hammer. 
By making various approximations, formulie are 
obtamed from which it is po=i&ible to deduce the 
practical effect of the elasticity and velocity of the 
hammer, and of the position of its point of impact on 
the string. 

Edixbiirgh. 

Royal Society, Nov. 7.—A. W. C Menzies and 
P. B. C Macfarlane : Some further notes on the 
salmon of the River Moisie, Eastern Canada. The 
Moisie catch is chiefly composed of salmon which have 
spent either 2 -r or 3 wmters m the sea, and one of the 
main features of interest is the high ]iroportion of 
" spring ’ fish which arrive m June and July—83 per 
cent, in 1923 and 41 per cent, in 1924. Grilse ap¬ 
parently are almost entirely absent from the GuK of 
fcit. Lawrence rivers (only one was foimd in this Moisie 
collection), although they are present in large numbers 
in Net^"founclIand, and, apart from the two age groups 
already mentioned, the catch is compost almost 
entirely of fish on then second or third return to the 
river: 13 per cent, in 1923, and no less than 29 per cent, 
in 1924 belong to this last class of fish, which con- 
seciueiitly form a proportion far beyond that usually 
foimd in European rivers. The average weight of the 
Moisie large spring fish, 20*5 Ib,, is much the same as 
that of similar fish on the eastern side of the Atlantic, 
but the weight of the 2 wmters group, 10*5 ib„ is 
only comparable with that of the earlier of the 
migrants of the same history in Great Britain. 
Recovery after spa-^vnmg is evidently rapid and growth 
is good. Only one-third of the smoits were two years 
old at migration, and the remainder were either three 
or four years of age.—L. H. Easson and R. W. 
Armour : Action of * active ’ nitrogen on iodine. Ex¬ 
periments on the rate of the reaction between active 
nitrogen and iodine vapour and on the intensity of the 
light emitted for different pressures of lodink The 
emission of the Ime 185 /i/i was observed and the 
evidence for the energy content of active nitrogen 
discussed.^— J, W. Gregor : The pollination of Lolium 
perenne and i. italicum. The prevalence of self- 
sterility in the agricultural grasses has indicated 
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methods of breeding, and an investigation of this 
problem was necessary preparatory to the study of the 
survival of growth forms within wild populations. It 
has not been possible, so far, to increase the self- 
fertihty of L perenne and L, italkum by changing the 
environmental conditions, or by artificial methods of 
pollination. The results obtained from plants under 
strictly controlled conditions have been confirmed by 
growing these plants in the field isolated from other 
plants of the same species.—Dorothy J. Jackson : 
Wmg dnnor|ihism m the genus Sitona and its m- 
heritance in Sitona Mspidiila F. (Coleoptera, fam. 
Curcuhonidse). Wing dimorphism is common m the 
genus Sitona and has been specially studied in S, 
hispidiila. In the macropterous form of this species 
the wings are fully developed. In the brach^Titeroiis 
form the wings are small and trmicated. and the 
metathorax is modified m structure. The dimorphism 
is well-marked in the pupal stage. Some of the 
macropterous msects are capable of flight, others have 
the wmg muscles greatly reduced and histologically 
abnormal. The macropterous and brachypterous 
forms are widely distributed in Europe and occur 
frequently in the same locality. Breedmg experiments 
conducted to determine the genetical relationship of 
the two forms indicate that the brachypterous con¬ 
dition IS inherited as a simple IMendelian dominant.— 
B. Kaczkowski: Contribution to the studies of^the 
origm of European sheep. Craniological investigations 
on the sheep having been found imsatisfatory, the 
method of serological isoagglutmation was^ applied m 
an attempt to discover the ancestral tjqies involved in 
the development of modem European sheep. Two 
mam blood groups are present in sheep ; one (A), as 
found m O. musmion and in Polish local sheep, bemg 
dommant to the other (O), as found m the Southdown. 
The latter group may be divideil mto two sub-groups, 
one with, the other without, anti-A. It would appear 
probable that differences in origin exist between the 
English Southdown and the Polish local sheep.—^E. T. 
Copson : On Fourier constants. By the use of a 
theorem recently proved by Titclimarsb, certain con¬ 
vergence properties of series of Fourier constants are 
obtamed. The results are connected with the general¬ 
ised Riesz-Fisclier and Parseval theorems, but caimot 
be obtamed by the use of these. 

Makchesteb. 

Literary and Philosophical Society, Nov. 1.—J. N. 
Langdon and Edna M. Yates: Transfer of training m 
manual dexterity. The doctrine of transfer of training 
states that trammg in any specific fomi of mental ac¬ 
tivity is capable of having its effects transferred to any 
other activity of the same form although dealing with 
different material. A group of 32 subjects was trained 
intensively for a fortnight, in a laboratory adaptation 
of a process employed in driving-chain maniifactwe. 
Tests of manual dexterity and muscular ability were 
given before trainmg was commenced and at the ends 
of the first and second weeks respectively. The smne 
tests were given to a group of 28 subjects who received 
no training. All the subjects were of roughly the same 
age and tyjie, and in each case the subject’s payment 
was calciflat^ upon actual performance, hence the 
predominant meentive to satisfactory performance 
w'as a financial one and may be assumed to be constant. 
Statistical analysis of the results reveals that there is 
no significant difference bet"ween improvement in the 
test performances of the trained and control groups 
respectively. In fact, the brief practice afforded by 
the first giving of the test is more effective than the 
prolonged intensive training on a similar, but not 
identical, performance. There is evidence, then, that 
training m manual dexterity is specific and not general. 
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Sheffield 

Society of Glass Technology, Oct. 19.—J. F. Hyslop : 
Crystal growtli and impact brittleness. The chief 
cause of brittleness in opal glass is the tendency of the 
glass to produce sharp angular crystals, and these may 
be formed by . (£i| the tendency of the matrix to 
precipitate silica. If the opal is susceptible to this 
secondary €le\’itrification, a careful choice of workmg 
temperature is necessary to avoid brittleness ; ( 6 ) the 
tendency of the glass to grow angular mstead of 
globular fluoride particles. This happens m a glass of 
low vifc-cosity, and such a glass is brittle at low and high 
working temperatures.—E J. C. Bowmaker and J. D. 
Cauwood The detection of selenium m decolorised 
bottle glass. The glass is treated with hydrofluoric 
acid, a little strong nitric acid, and evaporated to 
dry’ll ess at about 90“ C Strong nitric acid is added 
to the residue, again evaporating to drmess. The 
residue is then dissolved with 1 • 1 nitric acid and a 
little water added Strong sulphiiiic acid is added and 
the whole evaporated imtil fuming. After cooling, a 
piece of codeme sulphate is added with stirring, and 
the solution heated to fuming A green coloration 
denotes the presence ot selenium. Manganese and 
copper must be absent. 


Pams. 

Academy of Sciences, Oct. 31.—Ch. Deperet: New 
observations on the neolithic deposits of Glozel 
(Allier). The authenticity of the deposits described 
by the author last year has been disputed. New 
excavations were made last July, in company with 
MM. Ai'celm and Bjom, of the Oslo Museum, under 
conditions which would render impossible the fraudu¬ 
lent introduction of objects. The author concludes 
that the date of the Glozel deposits dates fiom very 
early Neolithic and maintains the authenticity of the 
discoveries.—A. Leveque . The theoretical solution of 
the problem of the exchange of lieat by circulation of 
a non-viscous fluid m quiet movement, with velocity 
potential, inside a tube —A. Schidlof : The interpreta¬ 
tion of the masses of the electron and proton in a 
universe of five dimensions —Boutanc and Mile. G 
Perreau : Pefractometric measurements on colloidal 
solutions, Kesults of the application of the inter¬ 
ference refractometer to colloidal solutions, especially 
the phenomena accompanying flocculation. — A. 
Travers. The lomc equilibrium Al( OH - dF^AlFg 
+ BOH- Cryolite is stable over a wide range of pH.— 
Joseph Peneau: The age of the iron irunerals attributed 
to the Gothlandian in the synclinal of Samt-Julien-de- 
Vouvantes.—^3^Iaurice Piettre : Remarks on agglutma- 
ting immiiiiosera localisation of the agglutmines.— 
Henri Jean Frossard ; The treatment of deafness by 
the Laennec method.’—^A. Leulier, P. Sedallian, and 
J. Gaumond: Diphteric toxm, nncleoproteids, and 
dialysis. 


Rome. 

Roya! Academy of the Lincei, June 19.—L. Palazzo : 
Results of a magnetic exploration m the Giuba and 
Hebi Scebeli (Southern Somaliland).—^P. Vinassa: 
The ^ electronic number ’ and constituents of the globe. 
Tl^e elwtronic number, indicating the number of 
peripheral etetrons which can bo found in the various 
eleqaents,, taking part m terrestrial combinations, seems 
to not merely of geochemical interest, as it serves 
, 'as the of a new classification of the elements.— 
0. Wmk ; ^ The neuroehemioal mechanism of vagal 
mMWMon '& the, heart of ,iiiao 3 mileis. The r^ults of 
on in^Jicate' that stimulation of the 
'detempdhe Idfefanee phenomena, 
blood^pf ai^ub^lwee,with 


vagal action may be assumed.—^L. A Herrera: 
Plasmogeny. Imitation of amoebae by means of re&iii 
soap —S. Minetti * The Taylorian development 
where —g{n) with g[n) wholly transcendental 
Laboccetta . Equations of geometrical figures com- 
yirismg a parameter with variation of which the hue 
or surface rexeresented x^asses continuously from the 
polygonal or x^olybedral form to the circular or 
spherical form.—P Nalli and G. Andreoli The area 
of a surface, Stieltjes’ multiple mtegrals, and multixele 
integrals of functions of several complex variables.— 
G. Krall * Green’s functions relatmg to pluri-coimected 
fields.—F. Robles • Rayleigh’s theorems of small 
oscillations —G Thomsen . Hjaiamies of rigid bodies 
in general relativity —x4 Masotti . Motions of a perfect 
liquid by x^lane strata —A. Carrelh The hydro- 
djvuiamic mteipretation of the quaiitimi theory.— 
G. R. Levi and C Fontana Gold x^Mple. The 
sux^x^osedly cubical granules of gold in x^urx^le of 
Cassius have a side with the mean value 36 A. 
Addition of stannic acid has no mfluence on the degree 
of subdivision of the gold —G Malquori * The system, 
Fe{N 03 )j -IvNOg -HgO at 25°. Noiiohydrated feme 
nitrate and potassium nitrate form neither additive 
compounds nor mixed crystals at 25°, , The solubility 
curves of the two salts project beyond the x^omt of 
intersection, a metastable region being thus exhibited. 
—G. Natta : Crystalline structure of caesium trichloro- 
mercurate. This compoimd, CsHgCi^, obtained by 
ciy^stallisation of the solution containing excess of 
caesium chloride, crystallises in the monometric 
system. The elementary cell is cubic, the side bemg 
5-44 A. The positions of the ions m the cell are 
defined by the following co-ordinates : Hg {II ^-) ; 
Cs (0 0 0); Cl (I i 0), (0 4 4), (4 0 4 ) The calculated 
density is 4*53.—A. Rejna . Crystalline structure of 
calcium hydroxide. For this comxiound the values 
given by Levi, namely, a =3-52, c =4*93, c : a —1*40, 
are confirmed, the value ii being assiuned and the 
co-oidmates for Ca and O being Ca ]0 0 0 ), 0 (i J iO : 
( j i —L- Scremin * Variations m the ionic equili- 

briimi as factors of x'^baimacological action (i) 
Potassium and comuilsant drugs. Vlieii the equili- 


Na^K^ 

briimi 7 :^—-IS modified m the sense of an increase 

C a^^Mg" ^ 

in K'^, the cells of the xiosterior cornu react far more 
readily towards drugs which have the specific effect hf 
increasmg the reflex excitability. The cause of this 
action of the x^otassium ion is not known, but it may 
be due to the fact, observed by various investigators, 
that this ion renders the cell-walls more permeable and 
thus facilitates the entry of the drug.— P, Aloisi: 
Study of the manganiferous x:>:^T"oxenes. Examination 
of two samples of Italian rhodonite reveals a variation 
in the sign of the double refraction with change of the 
relation between the manganese oxide and the oxides 
of other bivalent metals. This variation m sign 
appears to be accompanied by x^rofoiind modifications 
in the whole orientation of the iiidicatnx.—A. Desio : 
Miocene echmoderms of Porto Bardia and ot the oasis 
of Giarabub.—^B. de Finetti : Conservation and 
diffusion of Mendehan characters. ( 11 ) General case. 
—^E. Benedetti : Modifications in the course of 
alcoholic fermentation arising from the effect of the 
oscillating electromagnetic field on the yeast. When 
either 5 per cent, glucose solution or beer wort 
contaming yeast is subjected to the action of an 
oscillating electromagnetic field for a short time, the 
velocity of the subsequent fermentation is diminished. 
As the action of the field is prolonged more and more, 
this effect increases to a maximum and afterwards 
changes to an acceleration of the fermentation, this 
a^ain changing to a retardation for still longer 
exposures to the field. 
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.Official Publications Received. 

British- 

Tlie N'ew Zealand A'^tionomicai bociety (Incorporated) BnSiel’n 
AO d 1 . Do we Bne m a Spiral X^hula; bv P O'Bea, ii. K the 
universe m a State of Cosmic Equilibrium '‘by F. Ga,\ith. Pp lu 
Interior ol the Earth ami its relation to the 
Simface Featnre^ ByP. O’Dea Pp is (Wdlirnton, N.Z ) 
Praceedin^s of^ the Royal Society of Edinburgh, Se^slon 

^ Theoiy of Orthogoaants and Latent Roots 
from IS&l to By Sir Thomas Mmi, Pp. 272-JbJ (Edmbargh 

KODerfe Grant and Son, London . Williams and Norgate Lta ) 2s d j 
Se\eiith Annual Report of tae Scientific a^.d Industrial R^searcli 
W (Repoit Xo 2u) Pp 53. (Edmonton. Alba., 

The Royal Tec Si meal CoLege, Glasirow Annual Report on the One 
Hundred and Thirty-nrst Session, adopted at the Annual Meeting of 
Goveinors held on the IStli October l‘C7. Pp 74. (Glasgovr.) 
interriatmodl Commission on Oluminat’on Brief Report of tlm 
Meefcmg, 31 August—i S*^ptember PO: Pp 23+2 plates 
(leadmgton Xatiorml Pnysical Laooratorj ) 2* , 5b cent- 

FoREinn- 

Scientihc Papers of the Ii“itltate of Physical and Chemical Research 
AO So. Reversed Sjtettra of 3fetals produced by Erplosmn under 
Increased^ Preste,lire. By Mitiuluru Fiikuda. Pp 47+4 piates sen. 
Xo Sb Unei die _B^stai£dteiIe des Laganum (Echinoidea), I Von Miimo 
Rotdke Pp 20 -en. Xo S7 Sjuthev.-, of the Homologue of 

Lrushioi II By Sin iti Kawai. Pfi '3-w» 2 l' s(^n Xo. S8. L”her die 

KoiidensatiunsproduUe dps Von Miimo Kotake 1 &\nthese ' 

der i-Diuxj-!,4 dihydro cmiiohn-4 carborisi ire Fp bl-i-". *20 s^^n. 

^0 yu. Pmon R-ng and the Packing Ring Fpstei. Bv ' 

Masatosi Okuchi ana Keikiciiz Lbihara Pp fiT-SO-^-plati-s 5-7 .io f.eii i 
Experimental Study un the Coinbu&tioii of Mixtures ol Hydrogen 
with All or Oxygen in Eudiometer By Toiahiko Terada, Kiyotiiko ' 
tki»i*'(i Nakaya Pp Sl-I2s+2 plates 50 sen Xo 91* 

A iheoiy ot the Sppidic H^at the Latent Heat of Fusion and Vaponri- ’ 
tion bmiig taken into Cohm deration. B\ Uzirui Do. Pp 129-147 .fu i 
sen Xos 97-90 • Cutersuelmrgpii nVi d’e CVllnluseeNter. \on Ichiro • 
. Safcurada und Tada^hi Xaka^hima; Uber die CellaloHePstcr der arorru- 
\on Iclnro Sakurada und Taaa-,hi Xakashunu Pp. 

Xo 97 Ana’ysibOf th*-XiODiamaad Tiin,->t» u Git.npi 
xJy iNa»oiiro Wa*d^ SLcl Js^^chi Pp 33 So 

Remarks on the O-dloia Th^-o-y of Cements Bv Tutoin » Maeua ' Pp i 
..05-269 20 &aTi No.''1* Eflect of Giam Boundary rinon the Ha’*d,ne'"' 

of Alaminiuux By Kesii Yamag’^chi Pp 271-300+1 jil te. 37 s-^n i 
Xos l!K3-10*. The FvruutiOn ot Oxy dernatues of D>phen\Ienc Oxide 
from Resorcin, uy Yo.’io Thuzuk , A M^tiioa of d^ten inmg MmeLular ! 

OrgiHiC ^.ib-^taricti's la small Quantities by means of Freez rg ) 
Point Depu>-,^.un by B-*nr]ns ike Kubota and Takeo Yarua^'p Pp 301- | 
3 -»a 20 Xhs 1* <2-104 On the Cataly tie Action of Reduced Copper 

ox D Morm-ol, iij ietsiis. iku Ikerla , A new Process for the Svnthesis of 
C iuiph'jr, uy It-t^nsaku ikeda; On the Oxulation of Iso'i:mrnx''i Acetate I 
vkh by Tei'sU'^aku Ikpda and Yasnu Fciita. Pp 20 30 sen 

(Tokyo . Iwanami Slioten ) ! 

” Catalogues. ! 

The Wild-Barheld Electnc Kiln. Pp 4 . (London. Automatic and j 
Electric FurnatPS. Ltd.) i 

A Compi'dc Catalogue of C msuble Books Part 1 General Literature, 
Part 2 Technicil, Scientific Edueational itni Medical (Rexihcd to 
Get >hfir 31, l»t27 ) Pp xii-i-iS4 {London Constable and Co , Lta ) 
Clea^'ance Catalogue of MisCHUaneoum Books (Xo 503 ) Pp 4h 
(London Francis EtiHards, Ltd > 

Books Bi^aiitif111. Pp 32 (London, George G Hurrap and C c, Ltd ) 

X-Ray News and Cimital Photography Xu 3, Cktuliei Fi>. 25 -p» 
(London : Kodak, Ltif) 

Tlie Cambridge Bulletip Xo 7S, Xoieinlier Pp.2A+4T*!attH (Cam- , 
bridge* At the UiiAerwly Press f 1 

Diary of Societies. ! 

SATUMiLiT , December 3. I 

Rox’-al Society of Medicine (Otology Section), at 10 a m —S. Hastings ' 
and G R, Scarff. Some Notes on Paracusis? Wilhwi from the Ferens i 
Institute of Otolaryngology—Dr, D. McKenzie Posterior (Mastoid) i 
Drainage in Acute Suppuiaiion of the Middle Ear i 

\Royal IHOTITUTION ow GREAT BRITAIN, at 3—G Holst. Samuel Wesley 
^ and Robei t Pearsall (I O ) ^ ( 

iNSTncTTE OF BRITISH FouNbRXMEiT (Lancashire Branch) (at College of 
Tedmology, Manchester), at 4 —E Longden. Fuundry Practice in 
the United States of America. 

Institute of Chemistry (Manchester and. District Section) (at Man¬ 
chester) —Address by Chairman. 

MONDAY^ December 5. 

Cambridge Philosophical Society*( m Unuersity Chemical Laboratory), 
at 4.313 —Dr. E K. Rideal. The Electron W'ork Function and Surface 
Action —W H Mills and K. A, G. Elliott, Molecular Dissymmetry 
Depiendent oa Restricted Rotation about a Single Linking, The 
Optically Active Porniis of Benzenesulphonyi-S-nitro-I-naphthyl- 
glycme.—To eomMvrncaied hp tiUe miip —Dr. F. G Mann. Note on 
the Configuration of the Tetramnimo-platinous Complex —Prof. E, T 
Whittaker: Note on the Law that Light rays are the Null Geodesics 
of a Gravitational Field —Miss M. D. Kennedy: Two Sets of Condi¬ 
tions tor Expansion in a Laurent’s Senes.—S Polsard: A Condition 
tor Inverting the Order of Integration m a Repeated IntegraL—Dr. F. 
Bath ; On the Qumtic Surface in Space of Five Dimensions. 
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. Rqval bociKTY OF EDINBURGH, at 4 30 —Piof. E T. Whittaker: The 
I Influence of Gravitation upon Eltctric Piienoniena —Prof C. 6. 
Darn HI. Tlie Xew Outlook on the Mechanics of the Atom — To be 
fftA 0 ;/ ft'V uiJy —Vlibs Kellie B Bales • Hie Anatomy of a F*jetal 
African Elephant, ai'tyinns {Lo u-hmta ifijitana) Part 2. 

The Body Muscles —Piuf. H W Turnball The Invariant Theory of 
the Quaternary Quadiatic Complex 1 The Reduced System. 

Victoria Institute (at Central Had, W'estmiHater), at 4.'30.—Dr J. A. 
Ffrmmg XhaiiDer lu X'ature and m the Biblical Literature indicating 
a Common Origin in a Supreme IntelLge-'ce. 

Royal Institution of Great Britain, at 7 —General Meeting 
British PtsVCPOLooicAL Society (Educat.on Seetior) (Annual General 
Meeting) (at Londor Day Training CoiiPge), at 7 3'J —At 6.15 —D. W. 
Oates An Experri'tntal Study ot Ten’jjerament. 

Society of Engineeps (at Geological Socety), at m—Dr W. Riishtori: 
The Presenation at the Fin Ay of Rner Water xuth Beuird tu Pisci- 
cnlt'ire 

Institution OF At tomobile Engineers (We-^tern Centre) (at Merchant 
\entnrera’ Technical Cobege, Bristol), at 0 . 4 5—Prof Browning: 
Pibkiiig and Dupes 

Institltion of Ele(trical Engineers (Informal Meet.ng), at 7 — 
X. E. Jackson and others Discussion on An Heating and C< unlitioiiing. 
Royal feoiiary of Arts, at 8.—Prof H C H Cirp^-nter A.loy fcteels^ 
then Manufacture, Pioperties, and Uses {Cantor Lectiiie") (IV ) 
SociFrv OF Chemical Indtstey (London bectioii)(at Clrunical Souiet\), 
at is—Dr IL S Hathcid Antumatic AI■>alysl^ of Liquids and its 
Applicat.on to Control oi Wai^-i Softening Plants 
Royal Geographical Society (at .Eolian Hall), at 8 30 — Majoi 
J C Coopei Clark and G. Lav,s Lubaantiin 
UniveE'-ity of Bieminuh^ih Chemical Society (Birmingham Um- 
xttT’Mty)—Prof T \! Lowry * Rec* nt AiUaiiees m StereoLhemia,tiy. 
Institction of iHE Kubbfp. Inlustry (London Section) (at Engineers’ 
Club, Co.ent-y ^treet, W ).—W M* Hamill: Efficiency Methods m 
the K ihoar Indnstiy. 

TUESDAY, De« ember 6 

Royal Institution^ of Great Britain, at 515 —Sir William H. 

Bragu A Year s Whirl: m X-R<i\-Ciy stal Anah sis (III) 
iNSTiTt lu or Marine Engikeeh^, at 0 .JU —Sii Westcott S Abed. The 
Story 01 the Sh.p 

Institution' of Electrical Engineers (East Midland Snb-Centre) (at 
UpuerSity Col.eg**, Xottingbanil, at 0 47 —D S. Miinro Mooern 
Electrical Whimg as app.iPU to Small Houie** 

Royal Photographic Sochtty Greai Britain (P* toiml Group). 

at 7 —A C Bantield : Some Od/U and Euila from the Xi-a W\ir!d 
iN^inuTE uF CiiEM.&rBY (Ed.iib'ugh and Ea^t of Scotlaiid Section) 
(]oiutIy Mjth .Society of Chemical Imlu-try—Bdii'luirgh and Ea^t at 
^orland S'^ct<on)(at 36 Yoik Place, Edinburgh), at 7 JU.—Sir James 
^ Walker . Elect! u synti.e'-m 

^orj-h-East CoaSt Institution of Enginbers and Shipbuildkrs 
(Middiesbrongn Brarth) (at Cleveland Scientific and Technical Institu¬ 
tion, Middlesbrough), at 7 *?o. 

Mm'als (Xurth East Coast Local Seetion) (at Armstrong 
Goiiege, Xewenatie-npon-Tyne), at 7.36 —J. B New son . Hot Extrusion 
Process. 

Quekett Microscopical Club, at 7 30 —Dr. H. M Leake' Some 
Aspects of the Plant m Relation to D.sease. 
iNSTirurroN of Altongbile Engineers (at Royal Society of Arts), at 
i,»a —W A. Wbatnioagh Control m Carbiiratnm. 

ANTHHopiiLorn AL Institute at 8 SO.-r-Dr, A. C Haddon: 
Notes on the late R B. Deacons InvestieatiOBS m Malekula, New 
Hebride-^ 

Royal Society of Medicine (Orthopsedics Seetu m), at ^ 30 —6 JeSersun, 
Dr. G Ruldoch, Dr. B Shires, G Stebbing, and St J. D Buxton: 
Discussion on Fractures of the Spine 

WEDNESDAY, Deoexiber 7. 

Glasgow University Alchemists’ Club (m Cdasgow Uiuversity), at 
3 30.—Debate 

Oh Public Health, at 4.—Dr h, B Lempnere 
The Health of the Public School Box' 

Royal Society of Medicine (Surgery Section) (at St Thomas’s Hospital). 
4.—Demonstrations 

‘’’ewcomen Society for the Study of the History of Engineering 
^ AND TFOHNt>LO<*Y (lit Institution of Mechanical Engineers), at 5 30 — 

J W Hall: Making and Rolling Iron (Presidential Address), 
Institution of Cixil Engineers (Informal Meeting), at 6—Dr. H. 
Lapworth: The Ettect of Pumping Operations on Underground 
"Waters 

Institution of Electrical Engineers (Wireless Section), at 6 —R H. 

Barfield The Attenuation of Wireless tVai'es over Land 
Institution of Autoxiobile Engineers (Branford Branch) (at Belle Vue 
Hotel, Bradford), at 7 —F. H Paul' Des.ign and its Effect on 
Maintenance Charges 

SoriEi\ oi* Chfaiical Industry (Glasgow Section) (iomtly with Edin- 
buigh Section, Institution of the Rubber Industry, and the Institute 
of Chemistry) (at Ca d' Oru Rnstuiiant, Glasgow), at 7 —Dr. D F. 
Twiss. Sulphur m Rubber Manufacture—C Chapman. Naphthas 
and their Uses. 

Institution of Electrical Engineers (Tees-Side Sub Centre) (at Cleve¬ 
land Techmeal Institute, Middle*,brough), at 7 —H Pateison : Chair¬ 
man's Addresi> 

Institution of Heating and Ventilating Engineers (at Caxton Hall), 
at 7 .— E. A. Alliott: In.stiuution Laundries. 

Institute of Metals (Swansea Local Section) (at Thomas’ Cafe, Swan¬ 
sea), at 7 —R. Genders . Extrusion. 

iNSTTTiTiON OF Saniiary Enginefrs (at Caxton Hall, Westminster), at 
7.—G. T. Cottereli The Use of Reinforced Concrete m Waterworks 
and Sewage. 

Society of Public Analy-sts and other Analytical Chemists 
(at Chemical Society), at 8 —H Toms. Oil Bromide Films and their 
Us,© in Determining the Halogen Absorption of Oils —G. Middleton 
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and F C. Homans: for ImpntitiPb m Ether—Dr H J Stern* i 

Arsenn, in Coated Papers and Boards —Demonstrations.—Apparatus ] 
for Determining Ben/oie Acid m Foods, by Dr G W Monier- 
Williarns; Sofiuiin Flame for Polanmetric Work, by T McLachlan 
and A W Mwdleton * j 

Eoital Society of Arts, at 8 —S J Daly The Damage to Cargo due ’ 
to ‘ Ship’s Sweat ’ 

ENTOMOLOGICAL SOCIETY OF LONDON at 8. 

Eugenics Society (at Linnean Sue at 8 — Prebendary Gough G. G. i 
Coulton, and others Dx^a-stioua PhiUnthropy 
Society of Chemical Industry (N'ott ngaara Section) —Prof. R ; 

RoDinsan • Tiie Indole Gioap ot the AlKaloids 
Institution of Mfchanic4l Engineers (Liveipooi Branch) (jointly 
with Liverpool Engineering Society)—H Giittendge, Modern Port¬ 
land Cement Plant 

Royal Microscopical Society (Biological Section) 

TIIURiDA r. Dflemeer S. 

fioTAL Society, at 4 30 —R W James and E M Firth An X-ray 
Study of the Heat Motions of the Atoir^ m a Rock=alt Crystal — 

I Waller and R W- James On the Temperature Factors ot X-ray 
ReSection fur Sodium and Chlorine in the Rocksalt Crystal — To ?>>■ tead 
in nth ouly —G Xonhebel, J Colnn H. S Patterson, and Dr. R 
Whytiaw-Gray The Coagulation of Smokes and the Theon of Smolu- 
chowski —P. I Dee* The Mobility of the Actinium A Recoil Atom 
measured by the Cloud Method—A C Menzies * Shifts and Reiersals 
m Fuse Spectra—Prof. C G ]>arw’m Tlie Electron as a Vector'Wa\e 
—"W Sucksniith, H, H Pottei, and L Broadway The Magnetic Pro- 
peities of Simile Crystals of Nick'-d —Piof L K G Filon On the 
Second Approximation to the ^ Oseeu ’ Solution for the Motion of -a 
Viscous Fluid.—Prof C V- Raman and K S Krishnan A Theory of 
the Optical and Electrical Properties of Liquids —E W R Steacie 
and F N G. Johnson The Solubility of Hjdrogen m Siher—Dr. R L 
Smith-Bose and R. H Barheld. Fuithei ^leasurements on Wireless 
Waves received from the Upper Atmosphere —Di P. H Constable 
Sp#Mitrophotometrie Observations on the Growth of Oxide Films on lion, 
Nickel, and Copper.—J. W Lewis An Experimental Study of the 
.Motion of a Viscouia Liquid contained between two Coaxial Cylinders — 

C. E. Inglih: Oscillations of a Bridge caused by the Passagie of a Loco¬ 
motive.—G R Goldsbrough * Tides in Oceans on a Rotating Globe — 

W, F Sheppard: The Fit of a Formula for Discrepant Observations.— 

J, Taylor. On a Photoelectric Theory of Sparking Potentials —Prof 
0. G. Darwin : Free Motion in the Wave Mechanics.—Prof A Fowler 
The Spectrum of Doubly Ionised Oxygen (O III),—Prof. H. Bmgle: The 
Spectrum of Fhionn6(P I) —Lord Rayleigh: (a) Senes of Emission and 
Absorption Bands in the Mercury Spectrum; (&) The Line Spectrum 
of Mercuiy. Occurrence of the Forbidden Line A2270.—W. H. Taylor 
and J. West * The Crystal Structure of the diondrodite Senes. 

Royal Institution os Great Britain, at 5 15. —J Kewley: Petroleum ’ 
Natural Gases and their Derivatives (I). 

Royal Society of Medicine (Balneology Section), at 6.30.—Dr. W 
Davies * Sauniel Hyde Memorial Lecture 
Royal PHorooRiPHic Society of Great Britain (Colour Group— , 
Informal Meeting), at 7 —F. J. Tntton * Demonstration of Tnree-colour i 
Carbro. 

Institotion of Electrical Engineers (Dundee Sub Centre) (at Uni¬ 
versity College, Dundee), at 7 30.—R. J Lawson A Desenidion of 
Modern Telegraphs 

OmcAL Society (at Imperial College of Science), at 7 30 —Iii''triietoi 
Capt T. y Baker . The Design of Reileeting Prisms. ! 

Institute of Metals" (London Local Section) (jointly with Institute j 
of British Pomidrymen) (at S3 Pall Mall), at 7 30.—W. A. C Newman 
Step Casting. 

Royal Society of Tropical Medicine and Hygiene (at 11 Chandos 
Street, W.), at 8.15.—Dr W Fletcher: Recent Work on Some Malayan 
Fevers. 

Institution op Mechanical Engineers (Yorkshire Branch) (at Leeds) — 

J. H Barker Chairman's Address, 

Institotjon op Mechanical Engineers (Western Branch) (at Bristol) — 
W, A. Stainer * Chairman’s Address. 

Oil and Colour Chemists’ Association. 

FRIDAY^ December 0, 

Institution of Water Bnoineers (at Geological Society), at Ih 30 a \r — 
Ca|>t. W. N McOlean : Rainfall and Flow-ofi, River Garry, Inverness- 
shire.—S R, Rafiety * Underground Water Supplies, and the Need for 
Investigation of the Sources thereof,—J. W Madeley * Failure of Slow 

Sand FittratiOB in Madras City. 

potAL Sociwt op Arts (Indian Meeting), at 4 30 —Sir Band T 
0itaawlck: Tlie Indian Tariff Board: Diseriniinating Protection m 
Practice, 

Bjochimical Society (m Imperial College of Science, Metallurgy 
Theatre, Royal 8chc»l ot Minea, South Kensington), at 4.45.—H. 
H«nde«on Smith, M. Home, and L S. MacLean * On the Presence of 
Vi^mm A wad Provitamin D in Yeast Pat,—W. T. J Morgan and 
It RoMson: Dephosphoryi*i»d Methylhexosides derived from Hexoae- 
diph»phorie Acid.—J Pryde and B T. Waters: Organic Phosphates 
tffm Mibtt’k Muscle,—H R. Hewer, H. Jairam, and 8. B Schryver • 
The Changes Taking Place m the Proteme of Muscular 

Tls»© when Pasaiiie into Rigor.—H J. Holman and 8. B. Schryyer: 
Basic Hydrolysis Products of Oertaln Plant Proteins, and the 
of 1 J. Candlin and S. B. Schryver: The 

, fielktlonshlp of Pectin to Hemicellulose.—E. C. Grey Studies on the 

M 'ihgeona.—ft. K. Christy and W. Robson. Bstimation of 
In BioiCfgieal FlnldA 

RIwaX ' SoraSTY, at 5 .—Dt J. Evershed: The Solar 

.' and "ttft Blnsfcein PlAp^eeiBenl derived from Measures of the 

’ ' » awirKl W- 'M, Smart: The Constants of iJhe Star-streams 

' / ifeit UnwItepiA Pnewr MoMw&a. , ' i 

College of Scicnoeii at A—H. P. 

, 1 ,,, lAAt If IwJt’rtdMtl particles In Smok^ 

. StefedkidlwtSpn of an 


.Malacological Society of London (at Linnean Society), at 6 
Institution of Mechanical Engineers (Inlorinal Meeting), at 7 — 
Major S. J Thompson Economics m Engineering 
North - East Coast Institution of Engineers and Shipbuilders 
(I nfoimal Meeting) (at Newcastle-upon-Tyne), at 7 15 — C W Cairns 
and otheis* The Relation between the Drawing Office and the Sliip- 
>aid and Engine W^orks , 

Junior Institltion of Engineers, at 7 30 —T G Rose Management ^ 
Graphics 

Institutf of Metals (Sheffield Local Section) (at Sheffield University), 
at 7 30—Prof C H Desch Stresses m Non Ferrous Castings. 

Oil and Colour Chemists’ As&nciATioN (Manchester Section) (at Milton 
Hall, Manchester), at 7 30 —Piof A. G Green The Application of 
Methods of Djestuff Analysis in the Examination of Pigments and 
Lakes 

University of Birmingham Chemical Society (Birmingham Uni¬ 
versity) -Sir John Russell Chemistry in Relation to Agriculture 
Society of Dyers and Colourists (Manchester Section) (jointly with 
Inrtitution of the Rubber Industry—Manchester Section) (at Man¬ 
chester) —W E Sanderson The Colouring of Cold Cured Rubber 

SATURDAY, December 10 

Royal Institution of Great Britain, at 3 — P J M. Stratton . Recent 
Developments m Astropln sic s (I) 

Physiological Society (at Bedford College for Women) 


PUBLIC LECTURES. 

SATURDAY, December 3 

Horniman Museum (Forest Hill), at 3 30.—C Darjll Forde: Natural 
Man 

MONDAY, December 5 

Royal Society of Medicine (Barnes Hall), at 5 15 —Col P. S Lelean: 

The Mmd and Health (Chadwick Lecture) 

Royal School of Mines (Imperial College of Science), at 6 30 —Prof 
H Briggs The Ventilation of Mines lYom the Engineering Standpoint 
(Succeeding Lectures on Dee. 7 and 8.) 

TUESDAY, Dfcember 6. 

University College, at 5 15 —H. Cliflord Smith * The Equipment of a 
Mediaeval House. 

WEDNESDAY, December 7 

Bedford College for Women, at 5.15.— Prof Mary ML Calkins Con¬ 
ceptions of Meauing’and of Value. (Succeeding Lecture on Dec 0 ) 
King’s Collbge, at 5 30.—Dr. E. Barker: The University and the 
University College. 

London School of Economics, at 5 — R. Sloley : Office Machinery . 
Demonstration of the Telegraphone, 

FRIDAY, Dfcember 9. 

East Anglian Institute of Agriculture (Chelmsford), at 7.--W. G. 
Hatton Ihe Gro vviiig of Black Cunants 

SATURDAY, Dflemelr 10 

Horniman Museum (Forest Hill), at 3 30 —Miss M A Mnnay The 
Legaev ufEgjpt 


CONFERENCE. 

December 7, 8, 9. 

Institution of Chemical Engineers (at Chemical Society). 

Wtdncsdav, De^emher 7, at 5 —N. Sw indm Submerged Flame Combustion 

Thuisdayl Denmlet 8, at 5.—G. W. Daniels : The Design of Refngeratmg 
Plants —L Chew The Practical Aspect of Refrigeiation as applied 
to the Cheniieal Industry —R J. Mitchell Electrical Automatic 
Refrigerators for Domestic Use 

Ft idati, December 9, at 5 —W. J. Jones The Problem of Industrial 
Lighting, with some reierence to the Chemical Industry.—At S.-R. 

G Parker, D. N. Jackman, and J N. Vowler* Continuoim Weighing 
of the Contents of Vessels The Weighmeter,—A T. Green * The I 
Properties of Silica and Fireclay Refractories in relation to their 
Industrial Usage. 


CONGRESSES. 

December 7 and succeeding dates. 

Fifth Pan-American Child Com ress (at Havana, Cuba) 

December 13 to lb. 

International CoNfERENCB on Light and Heat in Medicine and 
Surgery (at Central Hall, Westmmstar) 

Dec 13 and U (Section 1).—Light and Heatm Medicine and Surgery — 
Dr F. Hagelschimdt Ultra-violet and Biolummescenee —Dr L. G 
Diifestel: Contra-mdications for Ultra-violet Therapy.—Dr P Herna- 
man-Johnson, Conjoint Ultra-violet Radiotherapy and Internal 
Medicine.—Dr J. Saidman. The Therapeutic Uses of Infra-red Rays.— 
Dr. B. F. OumberbTteh : Recent Advances in Diathermy Treatment — 
Dr H. S. Banks : Tlie Place of Aetmotherapy m Public Health Work, 
Dee. 15 (Section 2).—Scientific Research in Relation to the Practice of 
Aetmotherapy;—Prof Leonard Hill The Ultra-violet in Sunlights 
and Artificial Sources —Prof. I M. Heilbron: Vitamin D and its 
Relation to the Irradiation of Foodstuffs.—Dr. P. H. Humphris Can 
the Chemist and Physicist be of Use in Aetmotherapy ’—(Section 3).— 
Recent Advances in Optics:—S. G Tibbies* Light and Vision—I. 
Spiro; The Treatment of Certain Common Eye Diseases in the Young 
, by Oeneral U-V Irradiation.—Dr K. R Smith . Eye Muscle Training. 
—Dr- F. 'W. I'd4dge-<5reen: Colour Vision. 
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The Technical Expert in the Civil Service. 

I N every goverimeiit department, much of the 
work dealt with to-daj mvolves the considera- 
! tion of problems which are of a technical character, 

I and presents, in consequence, the need for close 
i collaboration on the part of officers belonging to the 
I administrative, ffiiancial, and technical branches of 
j the department. In view of the importance and, 

. in man}' instances, the complexity of the technical 
aspects of these problems, not only is it essential 
' that the careers offered in the technical branches of 
i the Gvii Service shall be such as to attract men of 
the highest standard of qualifications, but it is also 
necessary that the status accorded to the technical 
officers shall in every way be equivalent to that of 
j the administrative officers with whom they are 
i required to co-operate, in order that their position 
j in the official hierarchy may correspond with the 
; magnitude of their responsibilities, and thus effect¬ 
ively ensure that due weight may be given to their 
1 proposals. 

When the system of recruitment by competitive 
examinations was extended, now nearly sixty years 
ago, to the superior grades of the Gvil Service, the 
I work of government departments was almost 
entirely administrative in character, and the State 
had then only very recently entered upon its respon¬ 
sibility as the undertaker of an important technical 
enterprise, the telegraphs. The number, therefore, 
of men with a scientific training and technical 
experience required in superior positions in the Gvil 
Service was strictly hmited, and, in consequence, 
the competitive exammation system did not apply 
to the technical staffs. But even then it was 
recognised that men of a superior standard of 
1 qualifications were required for the more important 
positions on the non-technical side of the Gvil 
Service, and steps were accordingly taken to pro¬ 
vide a career in the higher division (now the ad¬ 
ministrative class) 'which should prove attractive to 
i graduates of British universities ; and at one time 
I a career on the administrative side was practically 
the exclusive privilege of those who had entered the 
Gvil Service by the higher division competitive 
examinations. 

Since the termination of the War, the adminis¬ 
trative and clerical branches of the Gvil Service 
have been completely reorganised on the lines of the 
Report of the Joint Committee of the Gvil Service 
National Whitley Council issued in »Febmary 
1920, and in connexion with this reorganisation an 
assimilation of the various grades of the adminis¬ 
trative and clerical classes of the Civil Service has 
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been effected ; an iniproTenieiit in the salary scales . not confined to the officers employed at the head- 
has, in some cases, taken place ; and prorision has i quarters of government departments, but exists, 
been made for recmitmg the admimstrative class although to a less marked degree, also in the cases 
partly by selection from mside the service. How- of officers employed in the provinces, 
ever, a proportion of the vacancies in the admiiiis- ■ It has further to he borne in mind that the differ- 
trative class will, in the future, still be filled by men ^ ences in the salary scales are accentuated by the 
selected for appointment to the pubhc service by i fact that promotion is normally quicker on the non¬ 
means of an open competitive exammation m the ; technical than on the techmcai side, and, therefore, 
subjects embraced by the various honours courses ' the superior positions on the former side are, as a 
of university institutions. Again, on the recom- - rule, reached at an earher age, on an average, than 
meiidation of the Asquith Committee, the salaries of } positions on the latter side carrymg equivalent 
the permanent heads of the pruicipal departments ‘ responsibilities The methods of entry into the 
of the State were, m 1920, raised to £3000 per various groups of the Civil Service differ so widely 
annum, benig m the ma]orit 3 " of cases an increase of that a general comparison of the periods of time 
50 per cent, on the pre-War scales taken to reach the several salary scales of the 

The developments which have been takmg place admimstrative, clerical, and professional groups in 
in the activities of government departments during the ordinary course of departmental promotion 
the past fifty years havmg had the effect of making would be misleading. However, m order to provide 
administration dependent to an mcreasing extent a concrete illustration, the careers have been traced 
on factors of a techmcai nature, their problems of six university graduates who entered the adminis- 
niust, in many cases, be subjected even at the trative class (old higher division) during the period 
initiation stage to investigation at the hands of 1905--1908, and an equal number of university 
* experts/ Further, wffiere specialised knowledge graduates who entered the technical side of the same 
is required, it is these ‘ experts ’ who have to work department, during the same period, under an open 
out the details ; and, in the subsequent stages, the competition scheme, the average ages of the en- 
duty necessarily falls upon them to supervise the trants into the two classes being about the same, 
execution of schemes, and they then become respon- On the administrative side, the average time 

sible for much of the administrative work involved. ! taken by these six officers to attain the salary scale 
The altered conditions affecting the work of ' £700-£900 (the maximum of which is reached after 
government departments have naturally resulted, i eight \^ears m the gi'ade) was 12 years, one of 
in recent years, in a considerable mcrease in the ’ these officers was promoted to an appomtmeiit on 
numbers of the established officers of the ' expert' , salary’ scale £1000~£1200 (the maximum of which is 
class. The increase between the years 1914 and i reached after four years in the grade) 18^} yesirs 
1923 was approximately 36 per cent. At the same from the date of entry mto the service. On the other 
time, a higher standard of professional knowledge hand, on the technical side the average time taken ^ 
has been called for and obtained. In spite of this by the six officers to obtam their first step of pro-^ 
transformation, no attempt has, however, so far motion to the grade carrying (m London) a salary 
been made to bring about a classification of the scale £450-£550 (the maximum of which is reached 
professional group, nor has Sinj general scheme been t after four years in the grade) was 16| years , two of 
introduced to provide a career on the ‘ expert ’ side these officers were promoted to the next higher 
equivalent to that offered to the non-technical civil grade carrying (in London) the salary scale £600- 
servant Certain improvements in the salary scales £700 (the maximum of which is reached after four 
of the various grades of the professional group have, years in the grade) after serving, on an average, 
it is true, taken place ; the salaries of the heads o£ 18x\r years. It is perhaps not surprismg, then, that 
the professional and technical departments have of twenty-six university graduates recruited during 
been raised, but the increases fall far short of the the period 1907-10 on the technical side of the 
proportionate improvements in the salaries of the department in question, 68 per cent, should have 
permaneiit heads of the principal departments of resigned their appointments ; the high percentage ' 
the State mentioned earlier, and the salaries of the of these resignations seems to indicate that, in this 
professional and technical chiefs are to-day approxi- | instance, the career provided on the techmcai side 
mately two-thirds and one-half only of those of the of the Civil Service is not sufficiently attractive to 
administrative chiefs. This disparity between the university graduates. 

salary scales of the technical and iion-technical Further, the foregoing analysis shows clearly that 
stels is carrM down into the lower grades; it is ^ to undertake specialist duties of a technical char- 
'' ' , Mo. mm. Von. 12»] 
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acter in the Crvil Service results financially in the 
penalising of the ' expert' officers. An attempt is 
sometimes made to justify the inequality of the 
salary scales of the technical and non-technical 
groups ill the Civil Service on the supposition that 
the resxionsibilities of the officers in these two groups 
are m no way comparable, the implication being 
that the duties of the technical group are of an order 
inferior to those of the non-teclinical group, but no 
reasoned or satisfactory arguments have been ad¬ 
vanced to support such a contention. 

The more favourable treatment of the adminis¬ 
trative group as compared with that of the pro¬ 
fessional group has occasionally been defended on 
the assumption that as it is the former group that 
sanctions the expenditure voted by the legislature, 
a wrong decision on its part would mvolve waste and 
a loss of public money. This argument, however, 
assumes that the decisions of the administrative 
group are always sound and correct, and it entirely 
overlooks the fact that when decisions affect the 
sanctioning of expenditure on techmeal projects, 
the question as to whether such expenditui’e will be 
prudent and profitable, or extravagant and wasteful, 
will depend wffiolly on the skill with which the 
technical details have been worked out , the ability 
of the technical officers who supervise its execution ; 
and on the care m relation to administrative details 
exercised by them Therefore, even in the event of 
a consistent absence of mistakes on the part of the 
^ administrative group, the actual avoidance of 
wasteful expenditure and of the unprofitable use of 
pubhc money must, in the very nature of things, 
rest, so far as the preparation and execution of 
technical projects are concerned, directly on the 
skill, scientific kiiowiedge, and techmeal experience 
of the professional group, that is to say, on factors 
which lie w’holiy and exclusively in the sphere of 
^ responsibility of this group. 

The contention has also been advanced in the past 
that owing to the great diversity of the duties which 
fall on the professional gi’oup of the Civil Service, 
and the fact that it is made up of not less than a 
hundred grades, it is not possible to devise a suitable 
classification scheme for this group. This plea has, 
however, lost much of its force now that an Act has 
been passed in the United States providmg for the 
classification of civilian positions within the district 
of Colombia and in the field services (American 
Classification Act of 1923—Public—^No. 516-67th 
Congress; H.E. 8928). Under this statute the 
' compensation schedules,' that is, salary scales, are 
grouped under five * services,' namely, (1) the pro¬ 
fessional and scientific service ; (2) the sub-pro- 

Xo. 3032, VoL. 120] 


! fessional service; (3) the clerical, administrative, 
and fiscal service ; (4) the custodial service ; and 
' (5) the clerical-mechanical service. The numbers 
, of grades ni the several * services ’ naturally vary, 

I but a distinctive feature of the Act is that hi the 
’ case of the two most important groups, namely, the 
> professional and scientific service and the clerical, 
i admhiistrative, and fiscal service, the salaries of the 
topmost grades m each of them are identical, and in 
each of these ‘ services ’ certain grades, it is recog¬ 
nised, represent positions of equivalent respon¬ 
sibility, which is m each case clearly set out, and 
they accordmgly carry salary scales with identical 
mmima and maxima. It should further be noted 
that in this Act the professional and scientific 
service occupies the position of paramount im¬ 
portance. 

' The present-day methods of conducting the work 
; in government departments are also, hi some cases, 
open to grave criticism , they are productive of 
, mmecessary duplication of effort, and consequently 
' uneconomical In practice, the reports of the heads 
of the professional and technical groups are ad¬ 
dressed to the permanent head of the department, 

, who. however, has frequently so heayt* a burden to 
carry that he cannot personally deal with them, and 
■ the reports therefore pass hito the hands of officers 
of various grades in his branch. The result is, as 
often as not, that attempts are made by clerical and 
I administrative officers to criticise techmeal details, 
and a lengthy and wholly mmecessary corre- 
1 spondence, in consequence, ensues. In those 
j departments in w’hich the technical w^ork is highly 
; complex, and the magnitude of the operations 
carried on m relation thereto comiderable, the 
whole of the diipheation of effort referred to would 
i be obviated if the burden of responsibility for the 
details of the technical work w^ere definitely and 
' imequivocaily placed on the shoulders of the 
' department’s cliief technical adviser. In certain 
cases the situation could, with advantaee to the 
public service, be met by giving the administrative 
chief and the chief techmeal adviser a eo-equai 
i status, so that, wiiilst carrymg out their respective 
' duties in the closest collaboration, they should at 
' the same time be held directly responsible to the 
' ^Minister each for the work within Ins ovni sphere, 

I mstead of the latter bemg called upon, as is at 
. present the somewhat illogical practice, to tender 
' his advice to the ]\Ihiister through the former. 

If the unequal treatment of the admimstrative 
and professional groups in the Civil Service were 
! merely a question of a certain class of officers being 
. dissatisfied with its status, prospects, and remunera- 
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tioii, the subject could be dismissed without fimther I 
comment However, the matter is one which is far ; 
more serious Under the present organisation m ' 
the Civil Service, and the system of conducting | 
business in governineiit departments, it is at times | 
impossible, much to the detriment of the public i 
service, for the professional men to exercise effective i 
control over professional work, no matter how , 
expert they may be ui the technique of their 
profession; further, a considerable waste of energy 
on their part is also often involved ‘ hence the ; 
urgent need for a thorough reform in matters ■ 
affecting the status of the technical expert m the j 
Civil Service 1 

The Secrets of the Beauty Parlour. 
EandbucJi der gesamten Parfumerie tmd Kosmetik: j 
eine ivisse7isckafthck-pra]ctische DarsteUung der 
modernen Parfumerie emschliessUch der Her- 
sfelhing der Toiletteseifen nebst einem Abriss der 
angewandten Kosmetik, Von Dr. Fred Winter. 
Pp. x + 947. (Wien: Juhus Springer, 1927.) 
69 gold marks 

W HEN Hotspur quarrelled with Henry IV. 

he excused himself on the ground that the j 
King's Messenger “ was perfumed like a milliner, j 
and ff\Hxt his finger and his thumb he held a 1 
pouncet box, which ever and anon he gave his nose ’ 
and took’t away again On the other hand, 
readers of “ Romola will remember that when¬ 
ever Tito Melema did an unusuall}" scurvy trick, his ' 
inventor left him in the hands of his learned friend 
Hello the barber, to be shaved, bathed, and per¬ 
fumed, presumably in the hope that these processes 
might do something towards his moral regeneration. 

It would be unreasonable to suggest that Hotspiu* 
and George Eliot respectively represent the atti¬ 
tude of men and women towards the use of cosmetics 
and perfumes, but it is a curious fact that vrhile men 
have been knoV'H to carry their antipathy to 
odoriferous fluids so far as to postpone a necessary 
visit to the barber merely to avoid them, the 
majority of women like these things, buy them, and 
sometimes use them so lavishly as to be a source of 
discomfort to their neighbours. 

The present-day demand for these glittering 
wares is enormous ; their illustrated slogans occupy 
but do not always decorate, or should we say in the 
modem art slang add decor to, the hoardings every¬ 
where, the flapper and her too evident toilet acces¬ 
sors are the unfailing standby of the journalist 
hard up for ^ copy/ and the advent of a new artist 
perfumery secures much free publicity in the 
*' ’No. MIS2, Vom 120] 


press, especially in those quaint corners which 
editors still dedicate to ' ladies,’ but which few 
mtelhgent women will admit reading All this 
gives the trade iu cosmetics and perfumes what 
Sir Lawrence Weaver might call a ‘‘ smell of* 
Babbitt,” but it should be remembered that such 
modern necessities as soap, dentifrice, and medicinal 
preparations are none the worse, when their natural 
odour or flavour is covered, and that in this and 
other equalH unobjectionable but less easily de¬ 
fined directions there is a large legitimate field for 
the exercise of the perfumer’s art. It is primarily 
with such ends in view that Dr. Winter has ap¬ 
proached his subject and compiled this book. 

Hearty 300 pages are devoted to discussion of the 
great variety of raw materials used in the industry, 
and thanks mainly to copious use of constitutional 
formulae for the components of essential oils, an 
enormous amount of information has been com¬ 
pressed into this space. Perusal of this section 
leaves the reader with the kind of feehng, which 
must be experienced by an intelligent artisan who 
has just completed a conducted tour of a con- 
tmental picture gallery—a little bewildered, but 
satisfied that he has had all the starred pieces 
poiuted out to him. So breathless is the pace that 
towards the end the guide has only time to ejaculate 
such things as—benzyl propionate, smells of jasmin 
with a suggestion of fruit—and to sketch the 
formula It w'ould be remarkable if the guide did 
not stumble occasionally, and on p. 63 he appears 
to confuse mrastic with myristicmic acid, though 
it is clear elsewiiere that he know^s the difference 
between the tw^o. Scattered through this section 
are practical hurts, which have an academic interest 
for the chemist, such as the statement that mixtures 
of vanillm and anthranilic esters are liable to stam 
the skiti j^ellowq an involuntary testimonial to tiiA 
reactivity of aldehydes, and the note on p. 212 that 
alloxan when applied to the skin produces a pink 
tint, due to the traces of ammonia present in per- 
I spiration, whence it appears that the blush of the 
modern maiden may originate in at least two 
ways, physiological or chemical, the latter bemg 
due to this ingenious application of the murexide 
reaction. A short summary of the fermentation 
theory occupies less than a page, and is an excellent 
sample of Dr. Winter’s skill in compression and his 
conscientious desire to leave no part of his subject 
untouched. 

I In the next section the author ' gets down ’ to 
I practical perfumery and discourses on the form of 
j cosmetic materials—distillates, creams, balsams, 
jellies, pastes, powMers, emulsions, etc.—with 
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abundant descriptions and illustrations of macMnerv 
for producing these tilings and pages of formulae 
for the delectation of the practitioner Xor is the , 
theoretical side neglected, for there are chapters on 
such fasciiiatiiig subiect^s the liarmoiiy of per¬ 
fumes. the reaction meciianism of vapour waves, ' 
the mechaiiisiii of the rnutual transformatory re¬ 
actions of perfume materials, and the miiuenee of 
the method of mixing on the tonality of the mixture. 
Writers on this subject have a habit of divergmg 
into musical terms such as notes, tones, and har¬ 
mony when mere science fails them in terminoiogy 
These chapters are quite iiiterebtiiig, as samples of 
that subtle diderentiation which we all find useful , 
from time to time, though some of us are incimed 
to sc oil' at the Teutonic temperament which alone 
'seems capable of producing it. Br. Winter also 
provides a full description of modern toilet soap 
manufacture, written on the lines Jii>t described and 
mcludmg quite useful chapters on the cleansing and 
lathering properties of different kinds of soap. ' 
which may be commended to those who desne to 
find a reason for the faith that is in them regarding 
some particular brand of shavnig ^oap. 

The last section deals with practical cosmetics, 
a subject about the present position of which Br. , 
Winter is not altogether happy, judging from his 
introductory lemarks on cpiacks and their frequent , 
occupation of a field which belongs to the physician , 
His discussion of the pharmacological action of i 
some of the ingredients of cosmetics lends point to | 
that suggestion, and, as he remarks, there is con¬ 
siderable danger in the indiscrimmate u^e of such 
things as '' eaii mystmeuse/' a perfumed solution 
of antipyrine, which on application to the skm 
deposits after a time a coherent coat of white 
powder ; to theatrical artistes who must produce . 
such effects he recommends instead a solution of 
phosphotimgstic or phosphomolybdic acid The sec¬ 
tion IS fifil of curious information of this kmd, and > 
is at least a remarkable tribute to the assiduity with 
which specialists in the art of cosmetics have ran- i 
sacked scientific knowledge, and the ingenuity with ^ 
which they have applied, or perhaps misapphed, it : 

A question asked in the House of Commons i 
recently as to the possible dangers of the mdis- , 
criminate use of cosmetics seems to indicate that I 
there are people who take a hygienic interest in 
these things. To them, as well as to those })ro- ■ 
fessionaliy interested, Br. Winter's book may be 
cordially reconiineiided as a source of accurate and 
recondite information, and beauty parlour special¬ 
ists who can read German will find the volume a 
profitable investment T. A. H. 
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Social Classes and Social Welfare* 

Sodul D'^jfereiitialion By Prof. Cecil Clare Xorth. 
(The University of Xorth Carohiia Social Study 
Series.) Pp. x ~ 34-3 (C hapel Hill. X .0. Um- 
versitjr of Xorth Carolina Press : London Ox¬ 
ford University Press. 1926.) 11s. net. 

RECEXT visitor to America uLose object was 
to see sometliing of the teaclihig of the social 
sciences m that country veas advised on landing 
not to omit the University of Xorth C'aroliiia. How 
long, his informant added the not conspicuously 
enlightened citizens of that State will tolerate the 
vigour and freedom of thought, especially in the 
dangerous region of social problems, now being 
displayed in their Umversity, may be doubted. 
Ill any event, the study of the social sciences 
fiounshes there at present. Sociologists are learn¬ 
ing to regard Tl^c Journal of Social Foices as one of 
the best periodieaL of its kind in any language, and 
to welcome adilitions to the senes of studies to 
which the volume here reviewed belongs. 

Prof Xorth has made a sane and careful exainina- 
tion of a problem of the fii\st importance His 
treatment is scieiitinc Unlike liiiie-tenihs of those 
who deal with this subject, he is not the victim of 
any theory. The book eamiot be called exciting ; 
we have had, however, our full measure of exciting 
but superficial theories in sociology, especially 
from Europe. On the other hand, it is not ponder¬ 
ous. nor does it remind the reader of wadnig through 
wool, as do some of the contributions of his com¬ 
patriots. WTiat, he asks, are social differeiiees ? 
YTiy do they arise I And wUat is their relation 
to social weKare I 

To the first question Prof. Xorth replies that 
social differences may be divided into those of 
function, rank, culture and mterest Of these, 
those due to differences in rank are the most im¬ 
portant. They include differences in respect to 
rights, privileges, or esteem, wiiieli may be personal, 
political, economic, religious, or honorific. These 
differences are the foundation of " classes ’ m the 
strict sense, and wUen membership of a class is 
hereditary, we may speak of castes.' It is perhaps 
a matter of doubt wUether we should agree in re- 
gardmg differences of interest as a separate form 
of social differentiation. It seems possible to re- 
^ solve most of the examples here given of difference 
i m interest into differences of fiiiictioii, rank, or 
culture. Howwer that may be, there is clearly 
' a close correlation between these various forms of 
; social differentiation. A man's function will tend 
i to carry with it a certain rank and a certain culture. 

2a1 
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Prof Xortii divides the factors which bring about 
social ditterences into the social and the biological. 
To the latter he gives full weight He thinks that 
slight but cieiiiiite differences in inteihgence exiat 
between the average representatives of those per- 
formmg various functions, and that considerable 
iniierited differences exist between the true func¬ 
tioning groups on one hand and the pauper, thrift¬ 
less. and crimmal groups on the other. In this 
opinion he is piobably justified It may be re¬ 
marked that this factor is becoming of greater 
importance. Modern society is elaboratmg a 
meehamsni in the form of the educational ladder 
and vocational guidance whereby the young are 
bemg Sifted and allocated to the functions they are 
most fitted to fulfil. Those engaged upon the im¬ 
provement of this mechanism are wont to have us 
beheve that there hes the path to social salvation. 
Everyone will be happy in his job and no one will 
envy anyone else, because it will be realised that 
those performmg any given function are the best 
fitted for the job. This rosy picture is apt to be 
marred by the reflection that the capacities of the 
members of society may not be fitted to the fimc- 
tions. There may not be enough people, for ex¬ 
ample, innately suited to the routme which in¬ 
dustry demands Account also has to lie taken 
of the fact that mclmation by no means always 
corresponds to capacity. All those who think 
themselves fitted to rule are not ctiiahfied to do so 
Quite apart from these reflections, however, it 
may be seriously questioned whether, at least so 
long as rank differences persist, this biological sifting 
of the population is not hkeiy to result in a danger¬ 
ous segregation of the gifted members, dangerous 
to them and to those from whom they are separated, 
because there is sufficient common ground of 
humanity to make contact desirable, and dangerous 
to society because of the possible loss of the gifted 
through revolution or differential fertility. 

Whatever may be the causes of social differentia¬ 
tion, its existence is of the utmost importance. 
Certain forms of social differentiation, chiefly those 
of rank, may bring unrest and sometimes revolu¬ 
tion, For differences of rank there is little favour¬ 
able to be said. On the other hand, without differ¬ 
ences m function and culture, there is the danger 
of stagnation if not of deca}^ Functional differ¬ 
ences may nevertheless result in unhealthy special¬ 
isation, as is the case with regard to the divorce 
between work by brain and work by hand to-day. 
The profoundly interesting study recently pub¬ 
lished by Rostovtzeff of the social and economic 
in the Homan Empire seems to point to 
. ’ Ho. Von. 120] 


' the conclusion that the decay of that civilisation 

was due to the failure to compose differences that 

Prof North would call differences of rank , these 

I led m the third century to convulsions to which an 

' end was put by the fatal pohcy of the fourth"'" 

I century which enforced too great a uniformity. 

i Difficulties arising from differences of rank 
1 ^ 

; trouble modern society. The Russian solution 
I seems to take the form of enforcmg a uniformity 
' wffiich may be worse than the disease. There is no 
I more urgent task than an examination of social 
> differentiation iii modern commumties, with the 
' object of ascertaining what differences are desir- 
' able and stimulating and what differences merely 
; cause friction if nothing worse Only when we 
, have a clearer view than we possess at present of 
! the functioning of society can we hope to applj’ 
j rational control and so hope to pass beyond our 
; present troubles. A. M. C.-S. 


1 Electrons, Atoms, and Molecules. 

I 

1 Handh%ich der Physih Herausgegeben von H. 

I Geiger und Karl Scheel. Band 22 : Eiektronen, 

! Atome, Molekule. Bedigiert von H Geiger. 

I Pp. viii-fo68 (Berlin Julius Sprmger, 1926.) 

! 42 gold marks, 

rjlHIS twenty-second volume of the Handbuch 
-L der Physik is divided into six chapters 
dealmg respectively with electrons, atomic nuclei, 
radioactivity, the ions m gases, size and stiucture 
, of molecules, and the natural system of the cliemicaT* 
I elements. The treatment is exceedingly clear and 
I complete, and the twelve contributors deserve high 
praise both for the excellence of the subject matter 
and for the successful way m which they have 
avoided overlapping The production of the book, 

' too, leaves iiothmg to be desired, and is worthy of 
j the high standard wn have grown to expect from 
: Julius Springer. The numerous diagrams are 
1 imiform and very clear, and apart from the iisiiaF 
! subdivisions of the chapters and sections of the 
1 book, a useful feature is the statement at the head 
j of each page of the actual topic under discussion 
j A brief subject-index is given at the end of the 
j volume, and a useful table of physical constants is 
' included. 

'■ W. Gerlach presents, in Chap, i., an authoritative 
; account of the various methods Ayhicii have been 
I used for the determination of the charge and specffio 
i charge of the electron, the principles and theor^^ of 
; each method being very clearly stated. The various 
results are critically discussed and the most prob- 
; able values given. In his discussion of Ehren- 
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iiaft’s work the author conciudes that the evidence 
is opposed to the existence of the sub-electron 

In Chap li Kurt Philipp describes the theory and 
experimental verification of the scattermg of ^/-rays 
m their passage through matter, as well as the i 
scattering of ;!j- and X-rays Determinations of the 
nuclear charge both by these methods and by the 
application of 3IoseIey\s law lead to the same resuits- 
Tliis is followed by a brief account of the evaluation 
of the mass of atomic nuclei by the methods of 
J J, Thomson, Aston, and Dempster 0 Hahn 
describes the experimental work by virtue of which 
the identity of the -particle with the helium nucleus 
was established, and Lise Meitner shows how we | 
may gam information on nuclear structure from a , 
study ot Geiger and XuttalFs law, from the regu¬ 
larities observed m the emission of radiations by ' 
successive radioeleineiits. and from the considera¬ 
tion of d- and •) -ray spectra The chapter closes _ 
with an illiimmatmg account by Kmseh and ' 
Petterssoii of work on atomic disruption by bom- I 
bardment with a-particles. 

The chapter on radioactituty. though brief. , 
contains a valuable summary of the subject in its 
many aspects. In the section on radioactive dL- ' 
integration, W Bothe describes the general theory 
of disintegration and the most impoitant cases of 
siicce=isive change which arise m practice. Me are ' 
then introduced to the work on the experimental i 
verification of the theory, with special reference to ’ 
fluctuations, and this is followed by an outline of | 
the principal methods used in determining the main ■ 
constants of radioactive change On pp 143 and 
218, perhaps too much stress has been laid on the 
calculated heat production due to radium and its 
products, for although the aggregate 'ralue approxi¬ 
mately agrees with expenmenl, the constituent 
values difler appreciably from the recent experi¬ 
mental determinations by Gurney and by Ellis and 
Wooster respectively of the values to be attributed | 
to the /i- and ; -ra}'s 

The various methods in use tor detectuig and 
iiieasiiriiis: the activities of radioactive substances ' 
are admuably summarised by Stefan Meyer, who > 
also deals vitli the pieparation and mam properties 
of each of the products in the three disintegration 
series, and gives a useful summary ui tabular form 
of the constants of the radioelements. The apphca- 
tioii of the radioelemeiits as indicators has been 
found of great service in a variety of chemical and 
physico-chemical investigations, and the results are 
ably summarised by 0. Hahn, who also deals with 
the significance of radioactivity in the elucidation 
of problems connected with earth history The 
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calculation of the mfliieiice of radioactive heat on 
the cooling of the earth, given on p 29d, is due to 
Holmes, however, and not to Iiigersoli and Zobel. 
Work on the thermal efiect of potassium appeared 
too late to be inciiided on p 292, and we beheve 
that the unsiiitabihty of thorium minerals for age 
determmations (p. 302] is more satisfactorily ex- 
plamed on the basis of a recent paper by Holmes 
(Phd Mag, vol i p. 1066 : 1926) than by the 
proposal put forward m 1917 by Lawson 

Chap 3 V contains a most valuable account of 
the ions m sases by Karl Przibram. After a his¬ 
torical introduction, an account is given of the 
mam properties of an ionised gas, together with 
their theoretical mterpretation. Xext follows a 
ver\^ clear description of the different experimental 
methods and underhung theory for the determina¬ 
tion of ionic niobihties, and of the influence of 
various factors such as pressure, temperature, and 
strength of field The ionic mobility in gaseous 
mixtures is also discussed, and reference made to 
the abnormally high and low mobilities obtained 
under certain conditions A section is devoted to 
the diffusion, recombination, and adsorption of 
ions, and the discussion of the kinetic tlieoiy of 
lomc constants is paiticulariy welcome, for there 
are still many discrepancies between theory and 
experiment. Finally, after dealing with the charge, 
radius, and mass of ions, the chapter concludes with 
an account of the ionic wind, and the condensation 
of vapours on ions. 

Karl F. Herzfeld is to he congratulated on his 
eminently readable and full treatment of the size 
and stiiicture of molecules in Chap. v. In httie 
more than one hundred pages the divers data are 
skilfully w^oven into a consistent scheme, and an 
interestmg introduction is follow'ed successively by 
an account of the methods used, and their results, 
of the position of the atomic nuclei m the molecule, 
and of the evidence on the structure of the electron 
shells The last tw^o sections of tins chapter are 
by H. G Grimm, and deal lucidly with molecular 
volumes, the size of ions and its relation to ordinal 
number, and wuth atomic volumes and dimensions. 
To have collected together successfully material of 
such variety must have been no easy task, and 
i little of importance appears to have been over- 
i looked. Attention may perhaps be directed to the 
; fact that in the section on thm films oni}' one of 
' Adam’s numerous papers in the Proceedings of the 
Royal Society is quoted. 

! The concluding chapter ni the book is a useful 
I and weH-wuritten statement of our knowledge on the 
I natural system of the chemical elements, by Fritz 
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Pant til. He deaI^ m iiiiii wiiii pai^ouic and non- 
peiiodic properties, itiOiopr and tlie heparation of 
isotopes, tlie di-tiibutioii of the eleiiUrnts and atomic 
111 Xataie, natural and artificial disintegration 
01 the elements, and finafiy, v/itli the interpretation 
of the experiinenia! results from the vieti-pomt of 
the Paitiieifoid-Eohr model of the atom. 


Our Bookshelf. 

Tkarldntj AgiiniUiual Vocations * a 2[aniial fo) 
Teachers tn Pitparaiion and in Service IBy , 
Prof, Rollaiid Maclareii Stewart and Arthur 
Kendali Oetmaii Pp tii-s 37T. (Xew York: 
John Wiler and Sons, Inc London . Chapman 
and Mali Ltd , 1927.) Us net. j 

This American manual well nidicates the change I 
that has taken place in the point of Tiew of agri- j 
cuitiiral educationists in the United States. It has | 
arisen since the passing by Congress of the Agncul- 1 
tiiral Extension Act of 1914. and the Federal ; 
Yocatioiiai Education Act of 1917, and is a wide I 
departure from the old strictly professional and ! 
pedagogic view of adjusting and co-ordinating * 
science and practice in agriculture. * 

The aim of vocational education in agriculture i 
has been well stated in these words : “ It is the 
purpose of courses m Vocational Agriculture to aid 
in developing a type of American farmer who shall 
possess managerial ability and business capacity, 
an aptitude for farmmg and the necessary technical 
knowledge and skill to produce and market his 
products, and also one who is capable of adaptuig 
himself to om constantly changing social and 
economic life,"' 

Yocatioiiai education in agrieiiltiire is a young 
movement, and the manual before us, intended 
“for teachers in prejiaratioii and in service/* incli- 1 
cates this by the amoiuit of propaganda it contams, ' 
especially the first six chapters, intended no doubt j 
for teachers in preparation.” That the move- I 
ment has gamed ground rapidly in the L'^nited j 
States is indicated by the Reports of the Federal . 
Board for Vocational Education in Agriculture, | 
which shows that the 15,453 pupils in 1918 had | 
increased in 1926 to 108,862, a gain of more than | 
600 per cent It is, therefore, not surprising wfith i 
such an increase that text-books and manuals are 1 
being published in iiicreasmg numbers { 

Thrs manual is a step forward m the right i 
direction. It takes a wide, perhaps discursive, out- | 
look, but it is free from cut-aiid-dry formuke. It 
covers the four types of vocational agricultural 
instruction as given in all-day schools, short-unit 
couKe schools, part-time schools, and evening 
schools. Each chapter is closed with an annotated 
bibliography, wLieh is a good feature, but the 
index requires amplification to make it serviceable 
as a manual. There is one point to which exception 
must be taken. The responsibilities or duties of a 
teacher of vocational agriculture, as enumerated at 
pages 6-8, cal for an agncuitural ‘ Pooh-Bah.' 
Xo doubt time and experience will correct this. 


To the English reader this manual will be of 
service for the insight it gives to the new movement 
HI agrieiiltutvd education in the United States 
Pv Hedger Wallace 

The Chemical Elements and their Compounds * aiU 
Introduction to the Study of Inorganic Chemistry 
fiom 2Iodet n Standpoints By Dr J A Y. Butler. 
Pp XI e- 205. (London* Macmillan and Co. 
Ltd , 1927 J 6s 

The merits of a hook on atomic and molecular 
structure can be judged by a very simple test. If 
the book merely gives an account of the personal 
views and impressions of the author, m the form 
of a long essay on valency, its value is probably 
not very great , hut if it is written with a full sense 
of historic values, and is based at every point on 
the study of the original sources, the narrative , 
immediately'' becomes of permanent value as a 
guide to the serious student of science 

It is, therefore, a pleasure to find that Di. 
Butler has shown no desire to " push ’ his o\m vieivs 
on valency, but, on the contrary, has made a very 
successful effort to show precisely what was done 
by Dalton, Davy, Berzehiis, Faraday, Franklamh 
jAiThenius, Werner, Thomson, Rutherford, Bohr, 
and the Braggs. In many cases he has cited the 
I exact words of the author, and in a still larger 
number of eases he has shown m a diagram the 
apparatus that wns used in those crucial te^ts which 
wall be regarded in the future as ' classics ‘ of 
experimental research. 

As a result, the reader is able to follow step by 
step the logical stages by which modern theories 
have been suggested, tested, and estabhshed This 
careful reproduction of original material has the 
further merit of makmg the book useful not oii/v , 
to the elementary ^tlIdellt, who mav be receiv^ 
ing a first mtrodiiction to theories of atomic and 
molecular structure, but also to many advanced 
students, vhose second-hand knowledge of the 
subject may be too sketchy to he adequate 

In addition to ten chapters of text and an epi¬ 
logue, the book contams two appendices, the first 
deahng with The Structure of Crystals,” whilst 
the second is in the form of a Periodic Table of 
the Elements, showing Arrangement of Electrons 
ui Groups.” 

China : Land of Famine. By Walter H. Mallory. 
With a Foreword by Dr. John H. Finleyv 
(American Geographical Society : Special Piihii- 
cation Xo. 6) Pp xvi + 199 (Xew Yoik: 
American Geographical Society, 1920.) 4 dollars. 

The greater part of China's milHoiis exist—not 
live—on the starvation line. The grim spectre of 
famine stalks about the land. ‘ ‘ Have you eaten ?'' 
is the common salutation Yet, in spite of wars 
I and pestilence, fioocls and droughts, the population 
I continues to multiply, and the problem of the food- 
j supx>ly becomes more ^ and more insistent. The 
I struggle for mere existence lias become indeserib- 
! ably hard Little wonder, therefore, that national 
; energy^ is being sapped and perception dulled, and 
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that a race at one tune in the van of civilisation 
has become the prey of anarchy and misrule 

The author, who was attached to the China 
Iiiternatioiial Relief Commissiun, discusses m 
temperate but teilnig; language the economic, 
iiatwai^ political, and social causes of the per¬ 
manent food shortage within the country, and 
suggests correspoiicluig remedies. Rehef measures, 
he admits, are merely temporary palliatives It 
is for the millions themselves to take the initiative 
and seek the guidance of modern science m the 
solution of the pressing problems of their country 
This implies however, the education of the masses 
under a stable and enlightened government, a 
condition which at the moment seems impossible 
of attainment The book ends, therefore, on a 
mmor key wuth the wmrmng that the unhappy 
fate of Ciiiiia should be carefully studied by the 
great nations of the west, whose remarkable progress 
is also m danger of becoming assailed by the dragon 
of over-population. 

In Ashanii and Beyond By A. W. Cardmall 
Pp. 28S -r 16 plates. (London : Seeley, Service 
and Co., Ltd., 1927.) 2Ls net 

!Me Caedinall has written a pleasant, readable 
book, full of good spiiits and tempered with good 
sense. The author has had maiiv years* experi¬ 
ence in tropical Africa as a resident magistrate, 
and he writes mamly of his first journey and im¬ 
pressions Tins method gives a clear picture of 
conditions winch are changing rapidly, but the 
observations are iiecessariiy superficial Though 
accurate so far as they go The book can scarcely 
be regarded as a contribution to anthropology, 
although many items of interest concenimg native 
life, customs, and behef are mentioned, and this 
is to be regretted, as the author seems always to 
have been on excellent terms with the nahves. 
Quite unexpected is the account of the snail in¬ 
dustry: for the gathermg curmg, and seihng of 
snails for food by the forest peoples is so well 
organised as to be nothing less The author 
states that no estimate has ever been made of 
their trade value, but that it must be ‘ colossal', 
a few years ago the local chiefs forbade snail- 
cat chuig for three years, for fear of complete 
destruction of the stock. Perhaps the most inter¬ 
esting part of the book is the description of the 
Great Xorth Road from Kumasie wiiich leads to 
Timbiiektu, the desert^ and to the unknown 
mysteries of Africa '* On the whole, one learns 
that, in spite of files. the land of death '* is a 
cheery place for a sojourn so long as there is just 
enough work to do. 

Running, Maintenance and Repair of Diesel Engines. 
By Philip H Smith. Pp 159 (London: Con¬ 
stable and Co., Ltd., 1927 ) 3§, Od net, 

A VERY practical treatise mtended for those en¬ 
trusted with the operation of Diesel engine plants, 
particularly land installations The first two 
chapters are really hors-d'oeuvre, dealing briefiy 
with the selection of the type most smtabie to 
requmemeiits, and with the rehabiiity of Diesel 
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engmes relatively to other movers The 

index of reliability is determnied from msiirance 
claims, but the value of the conclusions arrived at 
caimot be assessed the statistics are not given. 
It is not clear whether extent or number of claiins 
is taken as the criterion 

The real business of the hook commences m 
the succeeding chapters, which take a comprehen¬ 
sive survey of the defects liable to develop durmg 
the operation of the plant. Each part of the engine 
IS separatelv dealt wuth and its usual and possible 
w'ays of failmg on service are discussed. In each 
case the symptoms and the probable effect of the 
defect as w'ell as the measures to be taken for 
avoiding and for rectifying it are fully described, 
and in those cases wLere the initial cause in not 
obvious, a thoughtful investigation is made into 
the probable origin of the trouble Brief but useful 
notes are also given on the manitenance of proper 
riinnnig conditions, on mdicator diagrams, and on 
valve settuis For its size the book contains a lot 
of useful information Evidently the author has 
had a wude experience of Diesel engine operation, 
and the reader is given full opxiortumty to benefit 
from this valuable experience. L. M. D. 

Abridged Callendar Steam Tables ’ Fahrenheit 
Units By Prof H. L. Callendar Second 
edition Pp. 8 (London : Edward Arnold and 
Co , 1927 I Is net 

The tables are in a very useful form for the practical 
engineer. The properties of saturated steam are 
given for absolute pressures from 0*5 lb. to 500 lb. 

I per square inch, at wTll-choseii intervals which do 
not amount to corresponding temperature differ¬ 
ences of more than 2^ to 3® E 
For dry steam (superheated and supersaturated) 
the total heat and entropy are given, in separate 
tables, at absolute pressures from 15 lb. to 500 lb per 
square inch, the intervals eorrespoiidiiig to satura¬ 
tion temperature rhfferences of 14“ to 22“ E . and 
superheats from -60“ to -t- 400“ F., at intervals of 
20" F. up to 200“ F. and thereafter of 40“ F. 

A useful hst of equations is given in a form con¬ 
venient for reference The tables are also pub¬ 
lished in centigrade units. L. M. D. 

TorJesiingen iiber Thermodynamik. Ton Prof. Dr. 
Max Planck. Achte Auflage. Pp, xa 287. 
(Berlm und Leipzig: Walter de Gnivter mid 

Co, 1927.) 

Although Prof. Planck's Tliermodpiamies ” 
first appeared thirty years ago, it remains still one 
of the clearest books on the subject at the present 
day The eighth edition has 17 sections and about 
40 pages more than the first, but the sec tioiis up to 
280 are numbered as before. The additional sections 
deal wdth Nernst's theorem and its consequences 
T is now used for the absolute teiiiperatme instead 
of {■, certain proofs formerly based on the properties 
i of a perfect gas have been made general, and the 
' treatment of electrohdes has been improved. The 
j new“ edition is tvell printed, hut the paper of it 
compares unfavourably with that of the first 
' edition. 
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Letters to the Editor. | 

[The Editor does not hold himself responsible for i 
ojmtions expressed, by his correspondents, Eeither 
can he undetiahe to return^ nor to correspond with 
the writers of^ iejected manuscripts intended for this 
or any other part of Xatuee. Xo notice is taken 
of anonymous communicaiions ] 

The Radioactivity of Potassium. 

The work of Aston has shown that potassium, 
which has an atomic weight of 39 104 (Honigsclmnd), 
is a mixture of two isotopes. The atomic masses of 
these are 39 and 41, and they are present in ordinary j 
potassium in the propoitioii of 20 to 1 respectively. : 
Potassimn emits a fairly penetrating ,J-radiation, and 
we are led to mqiure as to which of the isotopes is 
responsible for the emission of 3-rays. It may be 
that there is a third isotope present in potassium, 
but in such small amounts that its detection by the 
mass spectograph is impracticable. Such a possi¬ 
bility has been discussed by Harkins (Proc, Nat. 
Acad. Sci., voL 11, p. 630; 1925), who considers that 
isotopes of mass 40 or 41, the former of which is 
unknovTi, are the ones most likely to be radioactive. 
Harkins considers the hypothetical isotope of mass 43 
(Kossel: Phys. Zeit., vol. 20; 1919) to be less 

probable. 

We can arrive at a solution of the problem by 
carrying out a partial separation of the isotopes of 
potassium and examining the activities of the frac¬ 
tions obtained. By way of illustration we may 
suppose that such a partial separation leads to a 
concentration of the isotope 41, and that the atomic 
weight of the ‘ heavy ’ fraction is found to be 
0 005 umt greater than that of ordinary potassium. 
The obvious conclusion from such a result would be 
that whereas ordinary potassimn contains 5 20 per 
cent, of potassium 41, the * heavy ' fraction contams 
5 45 per cent, of that isotope. If the radioactivity 
of potassium is to be asenbed to the isotojie of mass 41, 
we should then exiiect to find that the activity of the 
‘ heaty * fraction would be 4 8 per cent, gi’eater than 
that of ordinary potassium. Should the actnnty be 
due to a hypothetical isotope of mass 43, the difference 
in activity would be ^^2x4 8 per cent. On the 
other hand, if the activity be attributable to the 
chief isotope of mass 39, we should find that the 
heavy fraction would be 0*2 per cent, less active than 
ordinary potassium. 

Shortly after they were successful in effecting a 
partial separation of the isotopes of mercury and of 
chlorine, by the method of ideM distillation, Brpnsted 
and the present writer undertook an elaborate research 
on the separation of the isotopes of potassium. After 
several unsucce^ful attempts the work was discon¬ 
tinued, as we were engaged on other more pressing 
problems* It was tak:en up again later by one of us 
(G. H.) in collaboration with Miss Lpgstmp. 

About one litre of molten potassium was introduced 
into the fiist of a system of Pyrex bulbs connected 
to a Mgh vacuum. By means" of an electric heater 
and'an asbestos cylinder containing carbon dioxide 
snow the potassium could be distilled from the lower 
to the upper half of the bulb, and in this way re- 

distlhations were carri^ out, the apparatus 
-betng imlniained at a Mgh vacuum all the time. 
Hie lator op^»tions' ^of ideal distillation were per- 
fotoaed in the succeeding bulbs, the carehilly purified 
'.liquid, being heated to about 160® C. and 

^ ^ me I |t#toteium surface on winch condensation 

WM -|i#»e .Iminf cooW by tolid; carbon di- 

. ^tlwl'the disfcmce, between 
wa^ at lees toan 


1 cm. After each operation of ideal distillation about 
1-2 cc of potassium residue remained, and this 
was transferred (in vacuo) to the next bulb. This 
operation was re^ieated ten tunes, and the whole 
of the residual heavy fractions were collected to¬ 
gether so as to have ample material for an atomic 
weight determmation. Full details of the. distillation 
process will be published elsewhere 

Prof. Homgschmid kindly imdertook to determine 
the atomic weight of the residual heavy potassimn 
fraction, and for this he found an atomic weight 
! 0 005 (±1) unit m excess of that of ordinary potas- 
j sium. It was now necessary to compare the activity 
of the heavy fraction with that of ordinaly potassium 
Owing to the feeble radioactivity of potassium great 
difficulty was experienced in obtaimng a sufficiently 
high insulation of the /3-ray electroscope to ensure an 
exact comparison of the two actnnties, and ultimately 
it was decided to abandon this method m favour 
of the Hoffmann vacuum electrometer. Through the 
courtesy of Prof G Hoffmann the measurements 
were carried out in his laboratory at Komgsberg 
The difference between the activities of the heavy 
potassium fraction and ordmary potassimn was found 
to be 4 2A07 per cent. In each case the material 
was converted into potassium chloride for the purpose 
of measmement. This result is m good agreement 
with that to be expected from the obseiwed change 
1 m atomic weight, on the assumption that the activity 
of potassium is due to the isotope of mass 41. We 
are thus led to the conclusion that the potassium 
isotope 41 is mainly if not solely responsible for the 
observed radioactivity of potassium. 

If we make the assumption that in the case oi 
rubidium the activity is also due to the heavier oJ 
the two isotopes 85 and 87, we get a simple genera^ 
explanation of the greater intensity of the activity 
of rubidium as compared with potassium. The 
I heavier isotojie is foiu tunes moie strongly representec 
i in rubidium than in potassium, and hence the tot a 
I activity of iiibidiiim is approximately four times tliai 
of potassium. On the other hand, ciC'^iLim is a part 
element, and the absence of radioactivity in tiie ea&t; 
of this element can reatlily be explained by similar 
reasoning, as suggested by Aston some time ago 
(All??. Pep. Chem Soc , vol. 21, p. 258 ; 1924) 

Accordmg to Holmes and Lawson (Xatuee, vol. 117, 
p. 620 ; 1926) the most probable half-value period 
of potassumi is = 1 5x 10^^ years. This value was 
obtamed on the basis of very careful and detailed 
considerations of the relative /3-ray activities of 
potassium, rubidiimi, and uranium, and by assuming 
that both the isotopes 39 and 41, t e. the whole of 
ordinary potassium, are radioactive. Should the 
radioactivity be confined to the 41 constituent of the 
mixed element, it was shown that the half-value 
period of the isotope of mass 41 would be 7 5 x 104® 
years (Holmes and Lawson: Phil. Mag., vol. ii. 
p. 1224 ; 1926). Now it has been shown above that 
the radioactivity of potassium is to be ascribed to 
the isotope 41, so that the latter figure for the half- 
period is the true one. Radioactive measurements 
give no indication of the period of the common 
potassium isotope of mass 39, and tMs does not 
appear to differ from other stable elements in respect 
of its radioactivity. 

The above conclusions in no way affect the interest¬ 
ing results obtained by Holmes and Lawson (Phil. 
Mag.^ l.G.) on the radioactivity of potassium and its 
geological significance. From the calculated period 
of potassium 41 it follows that since the consohdation 
of the earth’s crust about 2 per cent, of tMs isotope 
win have disintegrated, and we are led to the con¬ 
clusion that at that ^trly stage of the eaxth’s history 
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the atomic weight of potassium would be 0*002 of a 
umt higher than it is to-day. Should they lack other 
methods^ chemists of the very distant future will be 
able, by redetermimng its atomic weight, to calculate 
the lapse of tune since the first modem atomic 
weight deteriiimation of pota'^‘>iimi. 

If we a'^siime that the emission of ^-particles efiects 
an alteration in the nuclear charge, the product of 
transformation of potassium %wll be a calcium isotope 
of atomic weight 41. We have seen that since the 
consolidation of the earth’s crust about 2 per cent, 
of potassium of mass 41 will have decayed, so that 
the maximum amount of calcium 41 winch has 
accumulated in potassium minerals during the whole 
of geological time will amount to only 0*1 per cent, 
of their potassium content. This should be capable 
of detection m determinations of the atomic weight of 
calcimii which has been extracted from old potassium 
minerals. 

G. Hevesy- 

(Institute of Theoretical Physics, 
University of Copenhagen ) 
Institute of Physical Chemistry, 

University of Freiburg (Baden). 


Theory of the Upper Atmosphere and ]VIeteors. , 

It has been clearly recognised that the force of | 
gravity acting on the atmosphere of the earth will 
cause the heavier gases to settle downward by dif- ; 
fusion and the lighter gases to rise to the higher 
altitude, and that Tvmds, if they exist, would by con- ■ 
vection keep the composition of the air imiforrn at all 
elevations The classical ideas of atmospheiic pres- . 
sures (for example. Himiphreys, Jeans, Chapman, and 
Mihie, etc ) have been based" on the assimiption that , 
convection is negligible, at least above a 50 km level, 1 
and that diffus.ion is the unpoiTant factor in deter¬ 
mining the partial pressures of the gases. In this 
note ai'e presented some conclusions, to be published 
m detail later, which have resulted from takmg mto 
account convection and diurnal temperature varia¬ 
tions m the high atmosphere. ^ I 

The ordinary equations of diffusion show at once ! 
that if the an* were luuformly mixed at all altitudes i 
and then left free from all convection currents, there ! 
would be a constant flow of lighter molecules upward j 
and of heavier molecules downward, which would be 1 
independent of the altitude until a level was reached j 
where the diffusing gas would be m gra\nty equilibrium, j 
This ‘ diffusion ’ level for hydrogen would move from ■ 
infinity down to 142 km. in on© day, at the end of j 
five days it would be at a height of 127 km., and in , 
50 days it would be at 113 km. The corresponding j 
levels for helium would be at 137, 120, and 106 km i 
respectively. The new calculations give hydrogen and 
helium contents above 150 km roughly 1/100,000 of 
the values previously calculated. 

Absorption of solar and terrestrial radiation must 
be taken mto accoimt in any discussion of radiation 
eqmlibriiun in the upper atmosphere. Numerous 
writers have recognised this fact, but apparently none 
of them has made an attempt to calculate absorption 
coefficients or to estimate a difference of temperature 
for day and night, or winter and siumner conditions. 
Water vapour above 11 km. absorbs a httle more 
than 20 per cent, of black body radiation from below 
at earth temperatures, while carbon dioxide absorbs 
nearly 40 per cent. Ozone absorbs only about 2 per 
cent.^ but its presence is important because it absorbs 
about 4 per cent, of the solar radiation at an altitude 
where most of the re-radiation must be by the ozone 
itself. Temperature calculations based on th^e ab- 
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sorption coefficients show that for a 50"^ latitude 
above a height of 60 km. we should expect a tem¬ 
perature of about 250' K. during a winter day with 
a drop to 220' durmg the night, and a temperature of 
370' durmg a summer day with a corresponding drop 
to 230' during the mght 

The atmosphere at the base of the stratosphere 
cannot foe in radiation equilibrium, but must receive 
more radiant energy than it loses both from above 
and below during a 24-hoiu day. The temperature 
condition of the earth's surface is in very imstable 
equilibrium. The loss m heat by radiation from the 
warm equator is much less than from the cooler polar 
legions An met ease in temperatui’e at sea-level near 
the equator wrould not result in an increase m the 
energ\* los^t by radiation from these regions, but would 
actually result m a decrease. Loss of heat by radia¬ 
tion from the earth depends not on the condition of 
the surface, but on the teiiiperatiiie at the base of 
the stratosjihere and absorf^ition in the stratosphere 
A slight change in the carbon dioxide of the air would 
have a tremendous influence on the climate of the 
earth. It the carbon dioxide content of the air were 
increased from the present 0 03 per cent to 0 1 per 
cent., tropical plants would probably gi’ow in the polar 
regions. On the other hand, if this protecting sheet 
decreased from 0 03 per cent, to 0 01 per cent., ice 
would probably be foimd near the equator. 

Since the present theory leads to low densities of 
the atmosphere above heights of 100 km. or so, 
densities much lower than those of classical tables, 
the facts about the appearances of meteors require 
explanation. It seems possible to do tins following 
to a certain extent the ideas of Spariow and departing 
from those of Lindemami. Wlien a high-speed meteor 
strikes an air molecule, it is assumed that the energy 
of the impact violently ejects atoms, molecules, and 
jiossibly small particles of molecular dimensions from 
the body of the meteor This ejected mateiial, by 
ffirtue of its velocity, carries into the air the energy 
which eventually gives the light of the meteor trail. 
For example, when a mtrogen molecule strikes an 
iron meteor which has a velocity of 40 km. per second, 
the ©neigy of the impact is sufficient to raise the 
temperature of 1800 molecules 1000" C., or to evaporate 
56 molecules of iron, or to evaporate and ionise 24 
molecules of iron. As a result of this impact, a mass 
roughly thirty times that of the mtrogen molecule is 
ejected from the meteor principally in the form of 
highly energised iron atoms which have velocities 
slightly greater than that of the meteor itself. The 
inelastic collisions of these iron atoms with the mole¬ 
cules of the air result in the visible trail 

The excitation energy of these collisions may be as 
high as 155 volts for mtrogen or 280 volts for argon. 
Much of this energy may be radiated in the ultra¬ 
violet or even soft X-ray region, and it is probable 
that not more than one-tenth of the total radiation 
is in the visible part of the spectrum Therefore, the 
total mass of the meteor must be much more than 
that derived by Lmdemann and Dobson from their 
considerations of the relation between the mass of 
a meteor and its hght. The temperature changes m 
the upper atmosphere from evening to morning, and 
from winter to smnmer, given by the present theory, 
lead one to expect appearance of meteors at heights 
which aie greater by, say, 5 km. m the evening than 
m the morning, and in the summer than m the winter. 
It would be interesting to know whether this difference 
has been observed. 

H, B. Mabis. 

Naval Research Laboratories 
Washington, D.C., 

Oct. 8. 
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Descent and Divergence. 

Ix Sir Artliiir Keitli‘s presidential adcb*ess to the 
British Association at Leeds (Supplement to Xatube, 
Se|3t 3, 1927), releience is made to “the zigzag line 
of man’s descent.” It seemed desirable, if jiossible, 
to have some grapinc method of ciystalhsmg, as m 
a nntshelL the vievrs of the present moment as deduced 
from the results attained by leading investigators m 
this field. To that end the adjoinmg chart (Fig. 1) 
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may be found useful, ind a few words in justificjation 
of it may be permitted. 

one of the best ogteological diagrams ever 
dov^ed^ T. Huxley portrayed a procession of 
^thropoids aS' a single file of sheletons from 
gibbon to man. Heediew to say, he did not intend 
a ^iple' series, of transformations such as 
% mttfe ^|aa-ce at the ifinstmtion might mdslead one 
mt# to dttfionsferate, lim Fierm Belongs 

, df bird and man 
^ ia, ifce pf fh®' sl3g:^iith ccBititry. the 




umty of plan of composition of these beings. Of 
course he knew that no zoological gradation of recent 
forms coincides with their geological succession. In 
the same inimitable essay Man’s Place in Nature,” 
1863) there is a senes of sections of the skulls of man 
and various apes “ drawn so as to give the cerebral .' 
cavity the same length in each case, thereby displaying 
the varymg proportions of the facial bones.” 

In the annexed chart the geological time-intervals 
are reduced to the same dm^ation in order to bring 
out the correspondmg evolutionary impulses which 
may be imagmed to have stirred the nascent stocks 
to ehmatic fitness dmmg those strenuous periods. 
Each stage advanced in a certam direction until 
what Prof. J. Arthur Thomson has aptly termed a 
' strain-hmit ’ was reached ; the human way then 
became diverted to a new trend, while the simian 
strain continued along ‘ the lane that had no tiirmng.’ 
Some of the causes which were at work in effecting 
the first or platy-catarrhme divergence are sufliciently 
obvious, and it is interesting to find contmental 
division joming forces with morphological divergence. 
The next paiting of the ways, indicated on the chart, 
may be distmguished as the satyrme, and the third 
as the troglodjde divergence. These are milestones 
m human descent. 

The censure which such a speculative chait justly 
deserves would be instructive should the line it takes 
become known. 

ABTHtna Willey. 

McGill University, 

Montreal, Canada, Oct. 17, 


Association in Liquids. 

The foUowmg seems to be a possible means of 
mvestigatmg the question of association. Without 
gomg into the experimental and mechanical difficulties, 
which are great but not insuperable, I will indicate 
briefly the general idea, and for that purpose will 
take the sinqilest optical system of several that might 
be used. 

Consider a liquid coiitamed m a tubular cell which 
IS closed at tlie top by a semi-i^latiiiised plate and by a 
mirror at the bottom; with proper adjustment we 
shall observe a .system ot interfeieiiee rings centred 
about the vertical axis of the cell 

Let the cell be mounted as a centrifuge and be fitted 
so that the speed of rotation, which is to be completely 
controllable, is known. 

It is clear that on rotation there will be a movement 
of the rings across the field of view. Asssuming that 
both the number of rings and the rate at which they 
pass can be noted, we get a complete insight mto the 
changes m the ' optical density ’ of the liquid. 

Knowing the speed of rotation and the compressi¬ 
bility of the liquid, we can calculate its bulk density at 
any point on the radius of the cell. 

There are three cases to be considered. 

(1) With a pure unassociated liquid we may take it 
that the calculated bulk density is reached practically 
mstantaneoiisly, so that even while the speed is 
changing it will eomcide with the optical density. 

(2) With a dilute solution the two densities will 
no longer coincide. The compressing effect will, as 
before, be instantaneous, but the difference between 
the two densities will, while the speed is changing, be 
dependent on the osmotic pressure and the rate of 
diffusion of the solute. Obviously the slower the 
rate of change of speed the less the discrepancy. Wlien 
the steady state nt any constant speed has been 
reached, the difference will be a measure of the con¬ 
centration of the solute. 

■Ihus it would seem that a solution can be distin- 
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gmshed from a pure hqmd by seemg ■whether the ' 

rings continue to move after the constant speed is 
reached. I 

(3) With concentrated solutionLS, the effects are j 
more complicated, but they need not concern us here 1 
ZSow It IS easy to show that an associated lic|uid is 
but a special case of miscible liquids, and as such is i 
subject to all the osmotic laws. If we select a liquid i 
which IS but slightly associated it would come under | 
category (2), and, on centrifuging, the two sets of ! 
molecules would,^m general, be temporarily separated; , 
and if we know from other sources their relative con- , 
ceiitration, valuable hght on the tvpe of association ■ 
might be obtamed 

It may be pomted out that the sensitiveness of the , 
method is, among other things, proportional lapproxi- | 
mately) to the depth of liquid tmder examination : | 
thus usmg a long column and a suitable optical system 
it might be possible to separate isotopes which are not 
otherwise separable. 

As bearing on the whole subject I would direct atten¬ 
tion to a paper by the late Dr. C. V. Burton and me 
on the ^‘osmotic theorjmf solutions’’(P/nf dJay , 1909, ' 


ment between the term values (see Table I.) of certain 
band groups of the many lined spectrum of Hg 
which he analysed {Proc. Boy. Soc., 113, 400, 1926) 
and the triplet system of the atomic helium spectrum. 
In the case of Heg and Hg the analogy can be eairied 
further in detail, due to the fact that imder the usual 
conditions of excitation the band groups of the triplet 
system of Heg {“ Main-series ’) and the corresponding 
groups in the many lined spectrum of hydrogen 
(Fulcher bands, etc., see Proc. Roy Soc.. 113, 368 ; 
1926) appear m greater intensity than the band 
groups of the singlet system of Heg (' Second series ’) 
and the eorreaponding groups of the many - Imed 
spectrum of Hg. Furthermore, there appear relatively 
many lines in the (?-branches of the band spectrum 
of Heg and in the rnany-liiied spectrum of Hg. while 
the P- and P-branches fade out with comparatively 
low rotational c|uantimi numbers. 

Table I. gives a summary of the arrangement and 
magnitude of such of the electronic temis {m effective 
quantum numbers) of the spectra of Heg, He, and Hg 
as have been analysed. 

The existence of the well-known state in the 


Table I. 

Observed Effective Qcaxtum Xusibebs of Electboxic vStates ix Helium and Hydeogex. 
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p. 698 ; there are printer’s errors on p. 612), which may 
help in the matter; indeed, the optical method mdi- 
cated above was devised by us so as to continue the 
centrifuging experiments mentioned therein; but I 
am not in a position to pursue the research any further. 

Since writing the above I have seen Messrs. Raman 
and Krislman’s letter on ‘-The Maxwell Effect m 
Liquids” (Xattoe, Xov. 19). It would be interest- 
iiig to see whether the “ optical ’ centrifuge could be 
used to test their theory; if, however, it takes time 
for asyirimetric molecules to orient themselves, it will 
be difficult to distingmsh between this effect and that 
caused by association. 

Berkeley. 

Berkeley Castle, 

Grioucestershire. 


Absorption Experiments on Excited Molecular 
Hydrogen. 

Recent mvestigations on the band spectrum of 
helium and the many-lined spectrum of hydrogen 
seem to show that there is a far-reaching analogy 
between the arrangement and location of the electronic 
states of the term systems of the spectra of He, 
Heg, and Hg. For the spectra of He and Heg this 
, analogy has been discussed by MuUikan (Proc. NaL 
l Acad. Sci.f 12, 168 ; 1925) and extended by the author 
I (Proc. iVal. >8ci., 13, 213 ; 1927). In regard to the 
f correspondence between the electronic states of He 
and Hg, Richardson demonstrated a remarkable agree- 
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, helium spectrum, and the fact that intereombmations 
I between the tnplet and singlet systems mentioned 
! in Table I. have not been observed (except for the 
I combination \ 591 56 found by Lyman m the helium 
' spectrum, which he classifies as the transition 
PSq - 2®Pi) led me to look for a corresponding metas- 
I table state of Hg by absorption experiments in excited 
I molecular hydrogen. The experimental conditions 
m the emission tube were chosen so as to produce 
I the many-lined sj^actrum in particular. In the ab- 
1 sorption tube a weak electric excitation of the hydrogen 
I gas was used m order to excite any existing metas- 
1 table states, that these might be the initial states of 
j absorption for the radiation of the Hg-moleciiles in 
I the emission tube. If there is any absorption it 
I should foe shown, by self-reversal of cert-am band 
; lines. 

The absorption measurements which have been 
, made over the w'hole region of the visible many- 
! hned spectrum seem, indeed, to have the expected 
I result. A number of intense lines, which are not distri¬ 
buted over the whole spectrum hut are located in 
defimtely bounded regions, distinctly show self¬ 
reversal, while other intense lines scattered, over the 
whole spectrum do not show any absorption. The 
I study of the series relations of the rovers^ lines is in 
progress. After further experiments the ^results will 
be published elsewhere m detail. It is intended to 
extend the absorption experiments to excited mole¬ 
cular hehum. L. A. Sommer. 

Jefferson Physical Laboratory, 

Cambridge (Mass.), 

Sept. 30. 
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Oxide of Fluorine or Fluoride of Oxygen ? 

The issue of Natxjbe of Nov. 5, p 672, contains tlie 
news of a very important discovery made by Messrs. 
P Lebeau and A. Damiens and commmiicated to the 
Pans Academy of Sciences on Oct. 3 (see Comptes 
rendus^pp, 652-654,1927). In the preparation of fluorine 
by the electrolysis of the acid potassium fluoride, it was 
noticed that at the commencement of the operation, 
owing to the presence in the liquid of a small quantity 
of water, a new gas was obtained of which the formula 
has been established as FgO, probably a monoxide of 
fluorine. In my view the new gas is not a monoxide 
of fluorine, ^ difluoride of oxygen, OFg 

The two formulae are by no means identical, and 
it IS interesting to note that a famous investigator 
like Prof. Lebeau has overlooked the true state of the 
matter, for he says that it is OFg (^.e. our FgO, but he 
places the negative element first ’) paraissant etre 
plutot un oxyde qu’un anhydride.” 

Having been brought up on the electrochemical 
theory of Berzelius, I always regarded the chemical 
elements from the point of view whether they are, 
more or less, electropositive or electronegative — a 
point of view which was not accepted by my great 
teacher Mendeieeff (see Ostwald’s “ Klassiker,” No 68, 
p 60)—and I was much gratified when Arrhenius in 
his electrochemical theory appeared as a ‘ Berzelius 
redivivus.’ As regards the second series of the 
Periodic System or Classification of Mendeieeff (it was 
formerly called ‘ Law ' in England, but the denomina¬ 
tion ‘ Table ’ seems to me to be inadec|uate for a 
brilliant, fundamental, theoretical idea ') this series 
begins with a strongly electropositive element, 
lithium, and ends with the most negative of all 
elements, fluorine, thus : 

-f Li Be B C N O F - (Ne). 

All the first five elements form oxides in whicli they 
are positive and the oxygen negative, and even ozone 
may be regarded as aii oxulo of ( -h quadrivalent) 
oxygen. But it was pointed out by mo alone, m my 
lectures more than thirty years ago, in my intro¬ 
duction to Mendel4©ff’s Poriodic System, 1907, and m 
Abegg’s Handbuch,” vol. iv. 2, p. 2 (with Auerbach, 
1913), that fluorine cannot form oxides, hydroxides, 
or oxy-acids, because it is more negative than oxygen. 
At the utmost a fluoride of oxygen (O + ) (F - )a. could 
exist. Indeed, this is the new gas discoveretl by 
Lebeau arud Damiens . OF 2 , not FgO. The difference 
between the two formulae is best seen on representing 
how the electrons pass from the positive to the 
negative atom : 



Pluorme Oxygen Hydrogen Sulphur 

monoxide. difluonde monoflnonde. hexafluoride. 

The first formula is impossible, the second, third, and 
fourth are analogous. As the inner constitution of the 
difluoride of oxygen, OF^ is different from that of the 
chlorine monoxide CI 2 O, it is easily understood that 
their chemical and physical properties will not be 
analogous. 

It may be that a trace of this gas, possessing a 
peculiar odour, different from hydrofluoric acid or 
fl^uonne, was formed when I treated the new double 
oxide Pb 507 . SHgO with concentrated hydrofluoric 
acid (Manch^ter, 1881). 

_ _ ‘ Bohtjsdav Braxtneb 

Bohemian Academy, 

, , > Prague, Nov. 8. 
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Winter Thunderstorms. 

In January last an ap})oal was made foi loports 
of any thunder or lightning wlucli mighi/ bo observed 
before A])ril 1, 1927 (Nature, 119, Jan. 22, 1927, 
p. 123) The census of storms was earnoci out m 
conjunction with the Meteorological Office, and efforts 
were made to obtain the co-o])eratiou of olisorvers 
m all parts of the British Islands. Considering the 
whole of the six months from October 1926 to 
March 1927, thunderstorms occurred somewhere m 
the British Isles on 96 days out of 182 Details lor 
the individual months are given in the following 
Table • 



England 

Wales 

Scotland 

Ireland 

Bnfcibh 

Isles 

1926 






October 

16 

11 

10 

9 

21 

November . 

18 

11 

10 

12 

20 

December . 

5 

1 

4 

0 

8 

1927 






J anuary 

14 

8 

16 

14 

23 

February 

6 

1 

3 

2 

7 

March 

14 

5 

3 

7 1 

17 

Total (six 
months) 

73 

37 

46 

44 

96 


In England and Wales there were five prominent 
stormy areas, namely, Sussex and Surrey, Devon 
and Cornwall, the Severn valley, south-west Yorkshire 
and the Lake District. In Scotland and Ireland the 
central portions of the west coasts of each country 
were particularly disturbed. Similar features have 
been noticed in previous winters. A lane of no 
stoims ran from Dorset to the Wash, and largo 
portions of the northern English counties were also 
free fiom storms. 

Cbnsideiing the first three months only of oa(‘<h of 
the past five years, 1927, 1926, and 1924 were tH>m-| 
parativ^cly free from thunder, while lf)25 
particularly stormy 

The investigation is lioing continued during the 
present winter, and 1 shall again be very grateful for 
reports of any thunder, lightning, or had which may 
b© observed by readers of Nature before April i, 
1928. A note of the place, date, and time of the 
occurrence, with the direction in which the lightning 
was seen, especially at night, will be very valuable. 
Any additional information of the following character \ 
will, in the case of actual thunderstorms, be extremely ^ 
welcome . (1) The time when the storm passed over- 
head, or was nearest, with its direction; how long iL, 
lasted ; (2) severity of storm, much or little thunder ' 
or lightning; (3) whether accornjiamed by hail,’’ 

ram, or snow ; (4) direction and strength of wind; 
change of wind (if any) ; (5) whether there was a 
change in temperature dining the storm. 

B. Morris Bower. 

Langley Terrace, 

Oakes, Huddersfield, 

Nov. 19. 


Science and Survival. 

In an article on page 613 of Nature for Oct 29, ^ 
headed “ Science and Survival,” the reviewer of a book f 
called “ The Bridge ” asks certain pertinent questions ^ 
which deserve an answer. Unanswered, they mayL 
suggest to a student of the book erroneous hypotheses 
which will lead him astray. I appreciate the fairness of 
the review: my object is only to furnish the additional 
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information virtually asked for, m the interests of 
truth 

First, then, as to the identity of a man in Cardiff,” 
who might be erroneously regarded as a concealed 
source of normal information This unspecified 
gentleman, I now find, is -willing to give his name in 
confidence to the editoi and to the reviewer ; who will 
thus see that he is a responsible person, and emphatic¬ 
ally not the kind of man wlio would give mformation 
to mediums, or attempt to spoil an experiment. As 
a matter of fact, he was not aware of the experiment 
until it was ovei*; he never saw’ or communicated with 
Mrs White at all after it had been planned. He w’as 
a mere initial incident, and to bring him into the 
matter would be to follow a false scent. 

Next concerning Damans Walker First, if she 
had not happened to be living with her sister, un¬ 
occupied at the time, and therefore wnth leisure to try 
to develop her psycliical faculty, the experiment on 
which the case is based would not have been started 
Secondly, the mformation she gave was not, when she 
-gave it, known to anyone in the house ; nor was it 
readily ascertainable by inquiry. The music-room, 
for example, had not been decorated and arranged, as 
described, since Mrs. White had got into touch with 
Nea Walker. Thirdly, the descriptions given by 
Damans Walker were not returned upon and amended 
afterwai’ds ; each record was complete and done with, 
before it was annotated by a survivor and so verified 
as correct. 

The reviewer duly appreciates and directs atten¬ 
tion to the difficulty involved in selection of incidents. 
I have had an opportunity of seeing the whole, and 
am able to assert strongly that no omission has been 
made m order to strengthen the case. Selection was 
necessary solely because of comparatively irrelevant 
or only distantly related matter, referring to ”the 
group ” and othei people It was difficult to deter¬ 
mine how much to include and what to cut out. 
Advice of experts was taken, and the book thus kept 
' within reasonable limits ; but never was a weak point 
intentionally omitted. 

Oliver Lodge 

Normanton House, 

Lake, Salisbury, 

Nov. 26. 


The So-called Viscid Secretion in Spawning Oysters. 

In literature dealing with the Flat or European 
oyster, 0 , eduhs, the statement is frequently made 
that when the eggs are spawned into the mantle 
'.^cavity they are held together there and fastened to the 
gills hy a white viscid secretion There is no doubt that 
this statement is mcorrect and that what has been 
described as a white viscid secretion is an extrusion 
of blood-cells entangled m mucus. In a fairly recent 
publication (Fish. Inv , 3, 1923 : London, 1924) I have 
shown that when oysters are taken out of water—and 
especially when transported or retained out of water 
some time—^m hot weather, an extensive diapedesis, or 
‘ bleeding,’ occurs Now a large proportion of white- 
sick oysters, even after lying on a bench some hours, in 
the breeding, that is, warm, season, begin to ‘ bleed ’ 
more or less, m relation to the temperature and time 
out of water; further, many oysters spawn at the 
- instant of dredging or after being taken out of water, 
and in such cases heavier bleedmg than usual is liable 
to occur. It is, however, possible that a certam 

[ amount of—but not necessarily extensive—bleeding 
does normally occur at the act of spawning. 

The concurrence of bleedmg at or after the spawn¬ 
ing act has given rise to the view that the embryos 
are actually fastened to the gills. In the course of 
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recent work (Jour. M B.A , 4, 4; 1927) it was neces¬ 
sary to examine oysters, immediately after they were 
dredged, either on the foieshore or m sheds adjacent 
to the dredging boats. In a few cases individuals 
were found with eggs in a fertilised but imsegmented 
condition, that is, just spawned. In these critical 
cases there was no viscid secretion, nor was there any 
m these circumstances in a large percentage of cases 
where the embryos were white but in various stages 
of segmentation later than the 2 -celled condition. 
Moreover, when a secretion of this kind is present, 
it generally occurs in isolated masses, and does not 
encompass the whole of the embryos. 

The so-called viscid secretion is, therefore, a mass 
of blood cells entangled m mucus ; it is formed when 
oysters are kept out of water m warm weather as a 
result of diapedesis. The blood cells are sloughed off 
the gill in mucus m variable quantities, sometimes in 
great numbers, and a variable number of embryos 
may also become entangled in the mucus, but the 
number of embryos so entangled is usually relatively 
very few The cause of diapedesis in oystei’s is no 
doubt capable of an exact physical expression, which, 
however, still remains to be found. 

J. H. Orton. 

Marine Biological Laboratory, 

Plymouth. 


An Unrecorded Constituent of Commercial 
Ethyl Ether. 

For anaBstlietic purposes a pure diethyl ether is 
now generally recognised as a desideratum. An 
opportunity recently arose for carrymg out some ex¬ 
periments on the bromine absorption of commercial 
anoesthetic ethers, a standard solution of bromine in 
glacial acetic acid being added, and light excluded 
to avoid direct substitution of the ether by bromine. 
The products from six manufacturers absorbed bro¬ 
mine to different extents, as is shown by the following 
figiues .—A, 0 6 , B, 2 5 ; C, 7-5 ; D, 11 6 ; E, 13 6 “; 
F, 15 9. These are the numbers of c.c. of deci-normal 
bromine absorbed by 100 c.c. of the different ethers 
m the dark in one hour, which in the absence of 
aldehydes give a measure of the degree of imsatura- 
tion of the ethers On examination of the bromination 
products of 2250 c c. of ether C, among other con¬ 
stituents which are being further examined there was 
identified, as a major product, a/3-dibromovmylethyl 
ether (1 gram), which must have aiisen from vmylethyl 
ether, CHa.-CH.O CHg CH 3 , b.p, 35°-5, present in 
the original ether. Vmylethyl ether was also present 
to a similar extent m freshly prepared ether, direct 
from the manufacturing still, which had never been 
exposed to light. It doubtless owes its origm to vinyl 
alcohol (acetaldehyde) functiomng in the same way 
as ethyl alcohol in the Williamson process. 

The instability of vmylethyl ether to acids with 
production of acetaldehyde is on record, but it also 
develops aldehyde on storage without acid and reacts 
towards Schiff’s and Tollens’ reagents as an aldehyde 

The question as to whether vmylethyl ether is the 
first product of the action of light on diethyl ether 
as postulated by Wieland is receiving attention. It 
may, however, be recorded that an old sample of 
solvent ether which was rich in peroxides—equivalent 
to 5*6 gm. of hydrogen peroxide per litre—contained a 
small amount of vmylethyl ether, as was shown by 
isolation of its bromine addition product. 

Harold King. 

National Institute for Medical Research, 
Hampstead, N.W.3, 

Nov. 18, 
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The Glaciers of Dauphin^.^ 


TN Nattjee of Mar. 27, 1926 (vol 117, p. 456), 
A. an account was given of the important glacio- 
logical work earned on by the French Dhectioii 
Gen^rale des Eaux et Forets on the principal 
glaciers of the chain of Mont Blanc A further 
volume of results has now been published relat¬ 
ing to similar work on the glaciers of the Alps 
of Dauphine, those descending from the great 
peaks de la Meije, les Serins, and Mont Pelvoux 
It will be remembered that the principal glaciers in 
question are as follows On the north of the Meije 
group of peaks, facing the Eomanche valley, in 
which is situated La Grave, there are the glaciers 
de la Meije, de Tabuchet, de THomme, dc Bateau, 
dll Lac, de la Girose, and du Mont-de-Lans ; on 
the south side, facing the valley of Veneon, is the 
glacier de la Selle , from the north-east and north¬ 
west flanlvs of les iScrins respectively descend the 
glaciers Blanc and de la Bonne Pierre, and between 
les Ecrins and Mont Pelvoux, north of the latter, 
the glacier Noir , while from Mont Pelvoux and 
its flanking companion peak the Ailefroide descends 
on the west the glacier de la Pilatte 

Ah these glaciers have been under observation, 
survey, and accurate measurement since the year 
1911, and some of them smee 1909, with the ex¬ 
ception of the two first War years, 1914 and 1915, 
right up to the present time, the report giving 
the results up to 1024. In addition, the glaciers 
of the Grandes Rousses group, north-west of the 
Meije-l5crins-Pelvoux chain, those of Saint Sorlin, 
des Qiiirlics, des Malatres, du Grand Sa})lat, dc 
Sarennes, anci des Rousses, have also been ob¬ 
served. 

From the commencemenii in 1909, when tlic 
glaciers de la Selle, de la Girosc, and du Mont-de- 
Lans w^ere studied, it was obvious that the iicriod 
of retrogression, hitherto for many years so 
obvious, was coming to an end, if it had not actually 
terminated, so that the time chosen for this great 
survey of glaciological movement was most pro¬ 
pitious. The official observers of the Ddpartement 
des Eaux et Forets had the advantage of the col¬ 
laboration of Profs Blanchard and Flusin of the 
University of Grenoble, and of Prof. Bdndvent of 
the Ecole Superieure 

The first results obtained in 1909 showed that 
while the glacier de la Selle was still very slightly 
in retreat, the Girose and Mont-de-Lans glaciers 
had really begun to advance, the snout of the last- 
mentioned glacier being thrust forward nine 
metres beyond its position in 1908. Moreover, the 
general appearance of both glaciers had changed 
enormously, much of the ground hitherto left bare 
at the sides during the retreat having been re¬ 
covered, When observed again in the summer of 
1910, a very stormy year of great snow bhzzards, all 
three glaciers showed a clear advance. 

La 1911 the observations were extended to the 
glaciers de la Meije, du Lac, du Bateau, and the six 

g(SH6rale des Eaux et 
Service des Forces hy- 
Pp li+1794-16 planches. 


•o Miniato de I’Agncultuxe: Direction 
for^te." jpartie i Eaux et G6nie rural 
tor^qpes. Etudes gliaciolo^ques. Tome 6 ] 
(Fans; ^ Mintst^e de FAgriculture, 1927.) 
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glaciers already named of the Graudes Rioussc^s, and 
the advance found to be general, a ck'ar frontal 
(snout) advance of all the glaciers being nnaialcd !>y" 
the measurements, together with a great augmenta¬ 
tion of the upper snowficlds ajid neve. 1410 next 
summer, 1912, was very wet and cold, and avalanche 
residues persisted to quite an unusual extent, so 
that the snow augmentation above, on, and about 
tbc glaciers was veiy remarkable. 

In 1913 tlio observations were further extended 
so as to include ihe glaciers do la Pilaite (the Refuge 
Carrelet above La Bcrardc being the base of opera¬ 
tions) and de la Bonne Pierre, and similar advances 
with all were observed, excej)! m the case of the 
last-mentioned glacier, which still sliowcd a slight 
retreat 

The War at first prevented the regular continu-^ 
ance of the work, but Inqipily means were found m 
1916 to recommence the observations By this 
time all the Dauphine glaciers had advanced con¬ 
siderably, even the Bonne l^ierrc having thrust its 
snout forw’ards by ten metres The glaiuer de la 
Selle had so greatly enlarged that all the stakes 
(jalons), ladder-scales, and other fiducial marks were 
totally buried and lost; and the avalanche snow 
from the Col dc la Laiizo (the ivell-known glacier 
pass at the head of the Girose glacier, by which one 
passes over from La Grave to St Christo|)he on 
the Le Berarde road) had so accumulated on the 
St. Christophe vsido over against ihe de la Selle 
glacier as to liavo obliti'rak'cl completely the medial 
moraine of the latter. Tlu' 1917 observations also 
afi'orded similar results, but without tfie cxceptionai ^ 
snow deposits, 

14ie general advance of tlu'- Daupliine glaciers ajf 
this time is inon^ remarkable than tfiat rofened 
to in the previous ri'port on the Mont Blanc 
glaciers, inasmuch as the prcnupitation is much less 
than tliat oceuiTing in the Chamonix district. At 
La Berarde, for example, the average is only half 
what it is at La Tour at the northern end of the 
Chamonix valley In the summer of 1918, how^- 
evor, it began to look as if the advance ivcre only i 
a secondary one, and not to be compared with the 
great advance of the seventoentb century, whicb’^ 
began in 1580, or the later one wliich showed its 
maximum in the beginning of the nineteenth 
century. For the growth had slackened or ceased 
in many cases by 1918, although some of the 
glaciers still showed a clear advance, for example, 
the glacier de la Bonne Pierre and the glaciers 
Blanc and Noir, which had now come under ob¬ 
servation and had exhibited a thrust of snout for-^ 
wards by so much as ten metres each The year 
1919 was a great snow year, so much so that the 
glaciers and their morames were too much snow 
encumbered to enable any valuable conclusions to 
be drawn. There were two exceptions, how¬ 
ever, for the glaciers de la Meije and Tabuchet 
showed very clearly increases in length of no? 
less than seventy and thirty-five metres respect¬ 
ively, and the Meije had also thrown up a new 
moraine ten metres high. By 1921, nevertheless, 
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retrogression was manifested, the Girose glacier 
having retreated six metres since 1919, the Meije 
nine metres on one tongue of its snout and thirtj^ 
on the other, the Rateaii by two metres, and the 
Tabucliet by twelve and twenty-five metres on its 
two fronts 

In reality, however, this retrogression was but 
Lemporai\y, caused mainly by the rarity of snow in 
the winter of 1920-21 and the relative dryness of 
1921 For when the summer of 1922 came round 
the glaciers liad all agam clearly advanced, or had 
at least formed a front of clear blue ice as if the 
innnmuin were passed and advance were ioommg j 
ahead again That this view was correct has since ! 
been clearly proved by the measurements made 
durmg the summers of 1923 and 1924 In 1923, 
for example, the Grandes Rousses glaciers showed 
unmistakable frontal advances smce their last 
measurement; for example, the glaciers des Rousses 
"and des Quirlies had each elongated by three 
metres, and the Samt Sorhn by fourteen metres 
In 1924 the glacier du Mont-de-Lans exhibited an 
advance of sixteen metres smce 1921, the glacier 
du Lac ten metres, the glacier de la Meije seven 
metres, the glacier du Tabuchet thirteen metres, and | 


[ the glacier de FHomme five metres. The positions 
of 1919 have thus not only been recovered but also 
passed, and the fronts were all of clear, beautifully 
clean ice, while a considerable increase of super¬ 
ficial rapidity of movement was also observed, a 
sure sign of advance 

Hence it seems certain that we are now really in 
a period of true advance of the glaciers of the 
Hauphine Alps, a result in line with that derived 
from the Mont Blanc glaciological survey. The 
work on these Dauphme glaciers has been much 
more arduous, however, as the vTiter can testify 
from havmg actually seen some of the observers at 
work. On one occasion a number of them were 
lost for five hours in a terrific snow blizzard on one 
of the Meije glaciers, and only reached the refuge 
hut when frost-bitten and on the point of ex¬ 
haustion. Such accurate wnrk as is recorded in 
this report, carried out under such conditions, will 
be appreciated by all who read it, and most of all 
by those who know the ground, and the danger and 
tragic history of this group of mountains, the 
terrible Meije and its sister peaks, the last of the 
great Alpine peaks to be trodden by the foot of 
man A. E. H. Ttjtton. 


The Development of Human Physiology.^ 
By Dr. C G. Doijolas, C.M.G., F.R.S 


X N physiology our task is to stud}?' the nature of 
the phenomena which characterise normal 
life, as shown in the individual organism At the 
outset it wnuld perhaps seem presumption on our 
part to turn our attention to what w^e must admit 
to bo the most complicated and highly-developed 
^ organism, namely, man, before we have been able 
To elucidate at least the main features of the 
life-process of more lowly forms ; should we not 
do better to argue from the simple to the complex ? 

In the last fifty years we have seen the wide 
extension of wFat I may term the analytical method 
of physiological investigation, the attempt to differ¬ 
entiate the various components in the complex 
s^^stem wfiiich w’-e call life, and to study in detail each 
of these components m turn and to render clear the 
phenomena peculiar to each The orgamsm is in 
, this method treated as a series of systems—^we 
speak, for example, of the nervous system, the 
circulatory, the respiratory, and the excretory 
systems—which, though no doubt but parts of a 
wFole, are yet capable of being treated wnthin 
limits as independent In pursuing this method w^e 
have a perfectly definite aim, for we are trying to 
establish elementary facts about the different 
parts of the body without some knowledge of 
which we feel, and feel rightly, that a general 
conception of the w'hole is impossible. No one 
can deny that we have acquired in this way a mass 
of information wLich is essential to the whole 
study of physiology, nor is there any reason to 
suppose that the future will witness any diminu- 
Lion either in number or importance of the con- 
, tributions thus made to knowledge. 

^ From the pre?>ident.ial addiess ddi\ered to Seeliun I (Physiology) 
of the British Association at Leeds on Sept 2 
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The bulk of this information has been attamed 
by the deliberate and careful investigation of 
animals by experimental methods, and as I am 
gomg to plead the cause of human physiology, may 
I say at once, lest any one should misconceive my 
purpose, that I do not believe that progress in 
physiology and in medical science to the lastmg 
benefit of mankind is possible without employing 
such methods. But, wFile acknowdedging the 
great debt which w’'e affeady ow^'e to these investiga¬ 
tions, and my firm conviction that then further 
prosecution will be fully justified in the future, I 
have to face the question whether the method has 
not in reality some limitations 

We are bound, I think, to admit frankly that 
direct observation by methods mvolvmg operative 
procedure on the ansesthetised animal cannot by 
itseff give us the full answer that w^e require. I 
have defined physiology as the study of the nature 
of the iihenomena which characterise normal life, 
and normal life mvoives constantly varying activity 
of all the different organs of the body IJnder the 
influence of an anesthetic our subject is no longer 
normal, and we have perforce deliberately to close 
our eyes to that fundamental aspect of life—cease¬ 
lessly varying natural activity. We are forced to 
adopt methods of investigation wLich are essenti¬ 
ally highly artificial; the stimuli wdiich we employ 
are usually coarse, and the changes to wFich 
w’e subject the organs gross, compared with the 
delicate alterations to which these same organs 
respond in natural life 

If we are to understand life w^e must ultimately 
adopt methods of investigation wLich do not 
interfere with the normality of the organism or its 
power of seff-mamtenance ; and clearly, so long as 
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we keep this aim before us, 'w e ai’o perfectly justified 
ill making our observations on any animal the 
study of which we think will help to solve our 
problem. The conditions will be satisded so long 
as our experiniental treatment, whctlier that 
involves operative jirocedure or not, does not 
materially prejudice the de lie ate regulation of 
bodily functions which is so evident m the normal 
intact animal. The point which I want to 
emphasise is that, in the study of normal physiology, 
man is in many instances a far more advantage¬ 
ous subject for investigation than are the lower 
animals. 

It may be urged that, so far as concerns the 
natural variations m activity of everyday life, we 
may study the lower animals just as profitably as 
man. But can we guarantee that any animal, even 
though highly trained, will provide the particular 
state of activity that we may require at the 
moment ? Man at least will conform with our 
requirements, and wall maintain at request either 
rest or any degree or type of activity which we may 
desire. What is more, he, though himself the 
subject of investigation, can help us to make our 
observations, and very often intelligent co-opera¬ 
tion on the part of the subject may render easy 
experimental procedure which would otherwise be 
impossible. We gam, too, the advantage of 
learning the subjective impressions of the person 
on whom we are making our experiments. 

A review of the advances made in recent years 
in our knowledge of the general metabolism and 
energy exchange, of the regulation of the respira¬ 
tion and circulation, of the function of the kidneys, 
digestive organs, and nervous system, and of the 
general adaptation of the body to alteration of 
environment justifies the assertion of the advantage 
derived from studying the human subject; for 
experiments on man have already throwm much 
light on the actual quantitative changes in organ 
activity during normal Me, on the close functional 
linkage of different organs and on the power of 
adaptation to altered circumstances. Direct ex¬ 
periments on anaesthetised animals, on the other 
hand, very often afford information about potenti¬ 
alities in the body rather than actualities. 

The more w^e examine the normal behaviour of 
the body the more is it brought home to us that the 
maintenance of the natural life and integrity of 
the organism depends on the closest co-ordination 
of all its different parts ; all the organs are inter¬ 
dependent, and can have no real existence save as 
active components of a corporate whole. Life 
consists of a delicate balance of all the different 
functions, a balance that is being contmually 
adjusted so as to ensure the maintenance of the 
true functional capacity of the organism in its 
struggle for self-preservation in a constantly vary¬ 
ing environment. As an agent in securmg this 
exquisite co-ordination a physico-chemical change 
in the blood stream may at one moment be promi¬ 
nent, at another moment a nervous reflex. Very 
frequently both factors co-operate, the physico¬ 
chemical change ensuring perhaps strict quantita¬ 
tive co-ordination of activity, the nervous reflex 
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offering the advantage of speed and simultaneity 
of response in parts of the body remote from 
anotber. The two factors are not/ antagonistic , 
one IS not gradually supplanting tbo other, but 
each ])layB its part iu"ii/S own peculiar sphere 

When wo recognise the exactness of the eo- 
ordination of the different functions in normal life, 
we cannot fail to appreciate the relative eiudity of 
some of the experimental methods wc are forced to 
use in physiology. Methods that mterfere with 
the mutual interdependence of tbo different organs 
can only give us a })artial insight into the problem 
of life, and if we use these methods, w^e must correct 
the impression that wo gain by comparison with 
the true normal. 

When we review the development of physio¬ 
logical thought in the last quarter of a century, we 
cannot close our eyes to the fact that investigations 
on man arc becoming of increasing importance, and 
that the contribution made by human jiliysiology 
does not involve mere matters of detail. There 
is something of far more importance than that, 
for the eviclence of balanced interaction of the 
functions of the different organs with the preser¬ 
vation of the functional integrity of the whole, 
which is so convincingly brought home to us m 
experiments on the human subject, has made us 
appreciate that in physiology the organism as 
such, be it man or one of the lower animals, is our 
unit, and that, whatever methods we may employ 
in our investigations, we must keep that essential 
fact before us. In the problem of wdiat is meant 
by life w^e have set ourselves the most complicated 
puzzle in existence. I firmly believe that human 
physiology, limited though our knowledge may as 
yet be, has already given us a vague glimpse of , 
the final picture w4uch w^o hope to complete, and 
has put us m a better position to lit together tha.^' 
individual fragments, the tiny components of the 
puzzle, wliich we liave been accumulating in such 
profusion in years past. 

Tlie truth is that we cannot confine ourselves 
exclusively to any one method in physiological 
investigation. Unless we deliberately study the 
normal organism in its entirety, I do not see how 
we can gam any adequate conception about what 
is really implied by life, but once w^e have begun to 
gain that conception we can employ the methods"" 
of detailed analysis about which I have spoken 
earlier with hope of real success There has been 
a tendency of late to differentiate the subject of 
bio-chemistry from physiology, but this distinction, 
though it may have the merit of administrative 
convenience, can have no real justification if the 
ultimate aim of the physiologist and bio-chemist 
IS, as I suppose, the same, namely, the investigation 
of the nature of living processes Physiology and 
bio-chemistry in fact merge into one another, and 
if we call to our aid the resources of chemistry and 
physics, that need not imply that we arc any the 
less physiologists, but we have to be on our guard 
that we do not by imperceptible degrees turn from 
the path of biology into that of x^nre chemistry and, * 
in so doing, miss the goal that we set out to attain. 

If an example is needed of the application of 
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chemical and physical methods of investigation to 
the normal living organism, I would point to the 
work that has been done on human physiology, for 
it seems to me that a just claim may be made that 
111 that there is represented at least one aspect of 
true chemical physiology. 

In our enthusiasm for research we are apt to 
overlook the fact that unless our teaching can keep 
pace with our research the general advance of 
leariung must be seriously impeded. I cannot help 
feehng that our teachmg of physiology would be 
more satisfactory if human physiology occupied a 
more promment position. I am not thinking so 
much in this connexion of advanced teaching, for 
the number of students who take advanced 
courses is relatively small and it is fairly easy to 
arrange suitable work for limited numbers. The 
great majority of students who take up the study 
of physiology do so as a preiimmary to a medical 
career, and but few of them in the end pass on to 
advanced courses, and it is of the elementary 
teachmg of physiology required as a prehminary to 
the study of clmical medicme, or an antecedent to 
more advanced honours courses, that I wish 
to speak. 

So far as the theoretical side of physiology is 
concerned, books enough and to spare are avail¬ 
able ; and if the student is dissatisfied with his 
textbook or his teachers he can turn, unless he is 
appalled at the prospect, to the ever-increasing 
number of monographs, reviews, and special 
volumes which ofier to him information on almost 
every conceivable branch, however obscure, of 
physiology. It is, I think, the practical instruction 
111 physiology with which we may legitimately find 
fault. We are, I suppose, in part tied by tradition, 
in part handicapped in our laboratories by the 
accumulation of apparatus of bygone days, and it is 
easy to point to lack of funds as an excuse for con¬ 
tinuing in the same path as those who preceded us. 
The fact remains that so far as elementary practical 
physiology, as distinct from bio-cheinistry, is 
concerned, reliance is still largely placed upon an 
experimental treatment of some of the rudi¬ 
mentary phenomena exhibited by amphibian 
muscle and nerve I do not deny that some of 
these experiments do afford information which is 
of value to the student, but I am also prepared to 
mamtain that others are merely artificial, and but 
relics of the past that would be better omitted, and 
that they in no way represent the viewpoint of 
the present day m this branch of physiology. But 
though experiments on muscle and nerve still 
figure largely in the physiological curriculum, it is 
noticeable that simple experiments illustrating 
the progress of more recent years are gradually 
being introduced, and that in some laboratories a 
far more serious attempt has been made to remodel 
the curriculum than m others, and to afford an 
opportunity for gaining acquaintance with some of 
the facts of human physiology 

Such a change in outlook is very welcome. 
When dealing with a subject which is so rapidly 
progressive as physiology, I feel that we are bound 
to reconsider our methods of teachmg at intervals, 
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if we are to render those whom we mstruct reason¬ 
ably conversant with the actual state of knowledge 
at the time , mere addition to the curriculum is 
of no use, what is needed is reconstruction. Do 
not thnik that I say this in any carpmg spnit. 
After all, some facts have become so fiLrinly estab¬ 
lished in the past as to have become axiomatic, and 
we must be content to accept many of these without 
constant repetition of their proof if time is to be 
found to give the student some nidication of the 
experimental developments which have led to 
alteration and extension of our earlier conceptions. 
If practical courses of mstruction are to play their 
full part and not degenerate into simple exercises 
in skilful manipulation, the}^ must be brought uito 
hne with current physiological thought, they must, 
even though the experiments be simple, help to 
convince the student of the meaning and truth of 
what he reads I am certain myself that a serious 
attempt to mcorporate even in elementary courses 
experiments on human physiology will be amply 
justifi.ed 

I confess frankly that m my own case if I want 
to understand the facts of physiology I have to 
think of what they might mean to me in my ovm 
person ; I cannot thnhk: easily m terms of lower 
ammals I have got to translate the information 
before I can use it. I do not befieve that I am 
peculiar in this respect Many a student would, I 
am sure, acquire a deeper and more real mterest in 
physiology if his attention was directed to some of 
the essential facts of human physiology at an early 
stage m his instruction Show him something of 
what really happens in himself m the natural 
course of his daily life, awaken his curiosity about 
the way in which these events are actually accom¬ 
plished, and he will then more readily understand 
the significance of what he learns from other 
sources. As it is, he runs the risk of being over¬ 
whelmed by the literature of the subject that he is 
studymg and of losing himself m details which he 
cannot place in the right perspective : he too often 
fails to see the wood for the trees. The quanti¬ 
tative interdependence of function m the body can 
be well illustrated by simple experiments m human 
physiology ; and a more convmcing introduction 
to those quantitative conceptions which must form 
the basis of physiology, as of other branches of 
natural science, can be gamed, I thuik, in this way 
than by, say, a few quantitative bio-chemical 
analyses which, essential though they may be in 
themselves, can scarcely be more than exercises in 
method m the early days of a student’s career 

These students are for the most part gouig to 
follow the profession of medicine, and in the short 
tune available our aim must be to develop their 
powers of thought and initiative that they may be 
the better equipped to, face the future when they 
go out into the world , and if they leave us with 
only the recollection of a medley of seemmgly dis¬ 
connected facts, it is quite intelligible that they 
may fail to grasp what physiology really means, 
and that a gulf, for which there can be no justifica¬ 
tion, will deepen between physiology and medicine. 
Physiology is not medicine : the physician sees a 
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side of life whicli the physiologist does not meet in 
the cold aloofness of the labora-toiy. The art of 
medicine is not based merely on the aiiplication of 
skilled technique , it demands in addition a lull 
and sympathetic coiiiprelKaision of human nature 
with all its hopes and fears, its frailty and (‘mirage. 
Yet the more the physiologist can find out about 
the characteristics of normal life the greater wall 
be his service to medicine, for a knowledge of 
the normal cannot but help us to estimate with 
greater certainty the iiiHuence of the abnormal, 
and the underlying principles of adapi.ation of 
organ activity wdiicli ive as physiologists recognise 
111 the functional changes winch exhibit themselves 
in everyday Me , and, in the reactions to alterations 
of environment, have then* counterpart in medicine 
in the natural efforts at coiiijiciisation for the effects 
of injury or disease, a compensation whicli it must 
be the aim of the ph}^sician to encourage and 
assist. 

There is yet another field in whicli scope may be 


found for human ])bysio!ogy hi tlu' growing 
complexity of the modmn work! the improvement 
of the general standa-i'd of life is a. mad to ^ which 
appeals to all of us Physiologisiis ha,v{‘ already 
]>lay(Hl a prominent pa,it. in mvi'st.igations into the 
naains by vvimli eondiiioiis may hc' iiuproxcal and 
iisk reduced in indusiihil proc('ss(‘s, int.o the factors 
winch all(Hd tiu' (h!<*i(mcy and welfares of i,he work¬ 
ing classc's, and into the udhuaice of diet on health 
Frobkmis su(*h as th(\s(g the solution of which is of 
direct Ix'iietit to the community at Iarg(% call for 
tlie piactical aqiphcation of pliysiological jirinciples 
Wc ought not to r(‘gard apiilicd physiology as 
someth mg distinct, as something to be divorced 
from tlie more academic stucly of theoretical 
physiology , it should ho looked upon as the natural 
extension of our roscarcluvs in the laboratory. 
TIk ‘SO jiractuuxl jiroWmns m tlieir turn often suggest 
now lines of inquiry, muv methods of apjiroach, by 
which t}u‘. sciience of physiology may !)c still 
fuither advanced. 


Obituary. 


Prof. R. A Lehfeldt, 

P rop. Robert alpred lehpeldt, pro¬ 
fessor of economics at the University of the 
Witwatersrand, Johannesburg, whose untimely 
death is reported from Cape Town, was born at 
Birmingham on May 7, 1808, and thus was in his 
sixtieth year. Lclifoldt’s initial education and pur¬ 
suit of science was largely the outcome of strenuous 
personal endeavour. Obtain mg a vseholarship at 81. 
John’s College, Cambridge (1880), he secured a first 
class in ])oth parts of the Natural Science Ikupos. 
Meanwiiile he read for a London degree, eventually 
takmg his I) Sc. in physics. On leaving Cambridge, 
Lehfeidt occupied a jiost as demonstrator in jibysu^.s 
at the University of Sheffield (then Pirth Colk‘gc): 
later, he became professor of physics at the East 
Lomion Technical College, romaming there until 
appointed (1906) to the chair of physics, Transvaal 
Technical Institute, Johannesburg, a post resigned 
on his acceptance (1917) of the professorship of 
economics in the University of the Witwatersrand. 

Among several papers by Lehfeidt published in 
the Philosophical Magazine are . A Potentiometer 
for Thermocouple Measurements ” (1903), and 
‘‘ The Treatment of Electrodynamics ” (1909). He 
translated from the German, Van T Hoff’s lectures 
on theoretical and physical chemistry (3 vols., 
1898-1900), also Nernst’s theoretical chemistry 
(Macmillan, 1904), revised in accordance with the 
fourth German edition. He was the author of a 
text-book of physical chemistry (general theory) 
in the series edited by Sir William Ramsay (1904, 
a new impression appearmg in 1920). LeMeMt was 
a valued worker for the Royal Society’s “ Catalogue 
of Scientific Papers,” series 1884-1900. His services 
are referred to, along with other coadjutors, m 
VoL 13 (1914), 

In certain fields of economics LeMeldt w^as a 
persistent advocate. The Economist pnbhshed on 
Nov. 6, 1926, the first of a series of five articles of 
his {afterwards appearing in pamphlet form) entitled 
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“ Controlling the Output ol Gold.” A proposition 
embraced the setting up of an international com¬ 
mission charged with the duty of buying out and 
becoming the owner of the gold-bearing and gold- 
producing ores of the W’orld. Lastly, the Economist 
on Sept 24, 1927, jiublished suggestions loading to 
a more economic mode of currency in England. 

In (‘arly yea^rs Ldifcldt was reticent, difficult of 
approadi, and soiinwhat inclined to moodiness. 
[Infortunai-dy, it would H(‘(‘m that these general 
characteristics, so far from diminishing with time, 
gath(u’(‘(l fon^e. Not-wiihstanding, he accomplished 
nuKjh sound work in sdcsutc'. and in cognati(‘ subjects, 
and lus okl associates at liona^ and those ov(‘rsea.s 
will decqily deplore lus prenudun^. (l(‘ccasc 

Prof. Ludwio Dahmstadtur, director of thc 
8tato Library, Jhu'lin, died on Oct 1S. A native of 
Mannheim, Da.rmstadtcr wais educated at the Uni¬ 
versities of Hcidolborg, Leipzig, Berlin, and Paris. 
About twenty years ago he jiresonted to the State 
Library, Berlin, bis valuable collection of porcelain 
and of autographs and other documents relating to 
men of science. This collection, known as the 
“ Bokumonten-Sammlung Barmstadter,” has de¬ 
veloped until it IS probably the largest of its kind. 
His best-known work is the “ Jiandhuch zur 
Gescluchte dor Technik und Naturwisseiischaffcen,” 


We regret to announce the following deaths : 

Dr. M. Bamberger, omontiis professor of inorganic 
chemistry at the Toclmiselio Hochsclmlo in Vicuna, 
on Oct. 22, aged sixty-six years. 

Dr. R. A, Herman, lecturer in mathematics in the 
University of Cambridge, on Now 29, aged sixty-six 
yeais. 

Lord Kenyon, K C.V.O., president of the National 
Muvseum of Wales, on Nov. 30, aged sixty-tliree years. 

Prof. Perley P. Walker, dean of the school of 
engmeermg of the University of Kansas since 1913, 
who was known for his work on steam and gas power 
engmeermg, on Oct. 17, aged fifty-two years. 
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News and Views. 


At first sight a student referring to a text-book 
would think that the evolution of the Proboscidea is 
a comparatively easy matter to understand. The 
picture of a straight line of descent from the little 
Moerithermm, through Palseomastodon, Mastodon, 
Stegodon, and so on up to the later mammoths and 
elephants, seems very easy to read Closer examina¬ 
tion, however, and a reference to the enormous 
literature on the subject, reveal a most complicated 
state of affairs. There is an immense number of 
families, genera, species, and sub-species of elephants 
abeady described, many of them still inadequatelj^ 
known, there is still no very clear agreement of what 
constitutes a specific character in an elephant, and 
there are many widely diverging views as to the real 
relationship of the various forms one to another. As 
species of elephants, eg E. antiquus^ E. trogontJiem, 
E. piumgcmuSi E. mendionalis, are so often used as 
time markers, it is essential that we should have a 
clear idea as to what they are and as to their inter¬ 
relationships. Yet we find specimens described as 
intermediate by some authorities and the statement 
hotly denied by others. 

The fact is that the taxonomy of the elephant 
group is in the greatest confusion Prof. Osborn's 
forthcoming memoir mav confidently be expected 
to clear up the situation in some degree, in that it will 
present the facts so far as they are known at the 
present time. It cannot be expected to be a final 
pronoimcement, because the evidence is not yet 
complete. Facts are still needed, and every new one 
that comes to light is important. Tiie Upnor 
elephant, for example, now niomited in the British 
Museum, has yielded some now facts, and rather 
sui’prising ones, to what we Imow about E, antiqiiiis. 
In producing some new facts. Prof. Dart’s description 
in the Supplement to this issue of FTature of new 
proboscidian material from South Africa is therefore 
greatlv welcome. If this most interesting discovery 
adds for the moment to our perplexity, it is neverthe¬ 
less additional evidence winch, in time and with the 
discovery of further material, -will in the future yield 
its quota to the solution of the filiation, distribution, 
imgration, and general knowledge of the group. 

At the anniversary dinner of the Boyal Society, 
held on Nov. 30, Mr, Baldwun, the Prime Mmister, as 
principal guest, proposed the toast of the Society, 
of which ho was recently elected a fellow. It should 
be said that the inclusion of certain persons not 
actually engaged in scientific pursuits is a practice 
sanctioned by long usage In the Society’s ongmal 
statutes of 1663, whether wisely or not—and there 
were mundane considerations—it was provided that 
every one of His Majesty’s subjects having the title 
and place of baron, or any other higher title and 
place, and every one of His Majesty’s Pi ivy Council, 
might be elected. With slight variations these 
intentions were pieseiwed down the years, until, m 
course of time, such persons formed a panel or privi¬ 
leged class. As regards foreign members, the pro- 
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cedure wns different altogether In 1765 it was 
lesolved that no foreigner be proposed for election 
“ that is not knovm to the learned wmid, by some 
publication or invention ” Discussion in 1873 on a 
motion to require in the privileged class, evidence 
of ascertained special jiower and disposition to 
forward the aims of the Society from exceptionally 
personal, or official advantages of position,’' ended 
by linutmg the piivileged class to prmces of the 
blood royal and members of the Privy Coimcil 

Statutes enacted by the Ro\^al Society in 1902, 
and still followed, abolished the clause relating to 
privy councillors, simply providing that once in 
every two years the Comicil ?nag recommend not 
more than two persons who '' either have rendered 
conspicuous service to the cause of science, or are 
such that their election would be of signal benefit 
to the Society.” It is permissible to say that the 
implications of this statute seem clear enough The 
oppoi tmiities of the chief officer of State in the 
scientific arena are lecurrent and imderstood ,* as 
political moves they would be an affront to science. 
No one doubts that Mr Baklwun will honour the bilk 
and that inclination and temperament will be allied 
m furtheiance of aims winch bring science into touch 
wuth schemes that affect the national well-being 
We are mindful that Mr. Joseph Chamberlain, as a 
Govermnent official, passed the word that research 
and jireventive measures in tropical diseases were 
necessary and must be undertaken. Mffiat followed 
made history 

A COJRKESPOHDENT recalls the interesting fact, in 
coimexion with Mr. BaldwTn’s election, that m recent 
times three precedents can be recorded for the 
election of a Prune Minister into the Society whilst 
holding the seals of office The instances are ; ]\Ir. 
Disraeli, elected on Feb. 10, 1876 ; Mr. Gladstone, 
elected on Jan 13, 1881 , the Earl of Oxford and 
Astpiith (then Mi Asquith), elected Nov. 5, 1908 
The first-named was formally admitted by Dr. J D. 
Hooker on June 1, 1876, that being the day fixed 
for the election of ordinary fellows. Amongst these 
(and sur\nving) were Prof H E. Armstrong and Sir 
David Ferner. Mr Gladstone was admitted on IMay 
19, 1881, on which occasion William Crookes read a 
pajier, On Discontinuous Phosphorescent Spectra 
in High Vacua.” Sir William Thiselton-Dyer, who 
had been elected a fellow m the previous year (1880), 
survives, and, indeed, may have wutnessed Miv 
Gladstone sign the charter book. 

Considerable interest has been aroused by the 
report in the press that concessions were believed to 
have been granted to a British syndicate for the 
purpose of utilising the vast mmeral resources of the 
Dead Sea This interest was reflected in the very 
pertinent questions put in Parliament a few days, 
ago. From the reply given in the House of Commons 
by Mr. Ormsby-Gore, it appears that although it has 
been decided m principle to grant a concession ta 



850 


NATURE 


[December 10 , 1927 


certain mdniduals, tlic terms and condjiions aro 
still under negotial.ion The petassium salts of 
eominerce are derived largely from tlu^ Slassfurt 
deposits in Gei'many At the oiitbri'ak of the War 
in 1914, these supplies wore closed to the Allit‘s and 
a serious dearth ensued The waters of the Dead 
Sea are heavily charged with mineral salts. They 
are estimated to hold m solution some 2000 million 
tons of potassimn chloride, a quantity that may bo 
regarded as practically inexhaustible from a com¬ 
mercial point of view. In the event of war, t/hese 
supplies, if accessible, might be extremely valuable 
to the British Empire, and considerable anxiety has 
been manifested lest Germany or some other foreign 
power should acquire controlling interests over t,hoso 
supplies. 

Lokd Lovat stated in the House of Lords that 
the Government is fully aware not only of the 
econormc importance of the Dead Sea deposits, but 
also of the political questions that may arise in the 
event of these deposits being worked. This, in so 
far as it goes, is reassuring. It must be borne in 
mind that the whole scheme is at present merely in 
an experimental stage. M^hilst, as a purely chemical 
proposition, it may not be difficult to prepare the 
different salts m a sufficient state of purity to meet 
modern requirements, the placing of these salts upon 
the European market at competitive prices may be 
no easy task. The level of the Dead Sea is some 
1300 feet below that of the Mechtorranoan, and Jaffa, 
the nearest port, is hemmed in by rocks to seaward 
which offecdively har the appioach of any hut the 
smallest boats. Thus tJie problem of transport alone, 
in a country -whieh is devoid of fuel, in the face of the 
ready accessibility of the Slassfurt deposits, is one 
of considerable magnitude. 

The Institute of Chomistiy of Great Britain and 
Ireland, which was founded in 1877 and incorporated 
by Royal Charter in 1885, celebrates its jubilee on 
Dec, 14 and 15. In the proceedings the fellows and 
associates of the Institute will be jomed by members 
of mne allied chemical societies and institutions and 
their ladies. On Wednesday, Dec. 14, there will be a 
conversazione and reception by the jiresident. Prof. 
Arthur Smitliells, and Coimeil of the Institute, and 
on the following evening a dinner, at which the 
president will occupy the chair, both events taking 
place at the Wharncliffe Rooms, Hotel Great Central, 
Harylebone. For this year the jubilee dinner will 
take the place of the annual Chermcal Dinner. An 
exhibition of films illustrating British industries in 
which chemistry is applied has been arranged for 
Thursday morning, Deo. 15, and on both days the 
Council Room, Library, and Laboratory at 30 Russell 
Square, W.C.l, will be open to members of the 
participating orgamsations. Documents, portraits, 
apparatus, and prints of historical mterest will be on 
view, and the Institute’s collection of lantern slides 
illustrating the history of chemistry will be displayed. 
On Dec. 15, the Master and Wardens of the Worsliipful 
Company of Salters will entertain the officers of 
Institute and representatives of other societies at 
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limchoon. The Institaito of Ghomiwl-ry, wlucli is 
well known as a boily whicfi grants cortificatos 
ot comfiotcncv in various jiranclu's oi tho proiossion 
with tho obj(H‘i. of inaintujning a high st^andard 
of scientific and pra(‘tK‘-al piofii'.ioiKy, and deals 
also with (jiiostions of status and professional con¬ 
duct, now has a membership roll oi more than 
5300 fellows and associates [iractising in all parts 
of the Em})iro, and 800 studont-memheis. There 
are sixteen local socidons, and a number of honorary 
corresponding secretaries who act for tho Institute 
in tlio Dominions and (Vilomes, and m the Empire 
of Indio,. 

Imperial CHioMioAn Industriiok, I/fd , lias taken 
yet another important stop in tho direction of promot¬ 
ing closer T’clations bofwoon so-called 'pure’ and 
‘applied’ chemical research. By its establishment 
of a research council, which will hinction as an 
advisoiy board and clearing house for ideas, a close 
liaison will bo effected boiweeu industry and tho uni¬ 
versities. Tho connexion thus strengthened between 
those engaged in academic and industrial jnirsuits 
pi'ovides a stimulus for tho flow of vitalising fore© 
in both directions ; not only will the scliomo load to 
efficiency of action and economy of effort in tho attack 
on industrial problems, but it should also lay the 
foundations of a greater appreciation of the industiial 
situation by academic research workers. This is the 
first body of its kind to bo ostabhshod in (h’oat Britain, 
although the value of similar organisations has boon 
amply domonstrat»od in other cminiaies. Tho scheme 
will doubtless play a significant pari, in lu^lping to 
place British practice on more than competiiivo terms 
with modern achiovi^inonts and orga,nisataons else¬ 
where. 4410 council will bo privsidcKl ovov by Sir 
Alfred Mond, and tho other members will ho Dr. 
G. 0 Clayton, M.B., Chi. <1. I>. Polhtt, Mr. J. Rogers, 
Dr. F. A. Frocth, Dr. K. F. Annsfrong, Dr. K. E. 
Slade, Mr. K. A. Humplirey, Sir Frod(u*i(*,k Heoblo, 
Prof. F. G. Donnan, Prof K. Robinson, Prof. W. A. 
Bono, Prof. F. A. Lmdomann, and Dr. E. K.. Ridoal, 
with Major A. E. Hodgkin as secretary. 

On Nov 23, Sir Alfred Mond gave his presidential 
i address to tho Institute of Ifuel, which has resulted 
from the union of the Institute of Fuel Technology 
and the Institution of Fuel Economy Engineers. He 
annoimced that Mr. Frank Hodges would be the new 
president, and gave an account of the plans and 
policy of the new body. Tho address, which was of 
a general character, dealt with economic rather than 
scientific problems. There was, however, a hint of 
a method, now under probation, for reducing the ash 
of coal to 2 per cent—an achievement so desirable 
that it seems too good to be true. A new application 
of pulverised fuel was mentioned—^the use of coal 
dust in place of oil in the Diesel engine The realisa¬ 
tion of such an engine might open a new vista to the 
coal trade. Sir Alfred advocated more study and 
care to prevent size reduction of coal in transport and 
handlmg, for this usually involves a diminution in 
market value. On the economic side he pleaded for 
I amalgamation of umts, for reorganisation of the coal 



December 10, 1927] 


NATURE 


851 


industry, for reduction of the personnel by pensioning 
the older men, the relief of mtes, taxes, and transport 
costs, the assistance of the State in raising the capital 
necessary for modernisation, as, for example, in the 
case of coke oven mstallations. 

Readers of Nature will note with special interest 
Sir Alfred Mond's views on industrial research—^his 
advocacy of its intensification by the use of whole 
teams where now individuals work. This he regards 
as necessary not merely to ensure pi ogress but even 
to mamtam our position. The coal industry seems to 
offer a wide field for the scientific advancement which 
IS necessitated by international competition This 
applies both to production and selling Thus he holds 
that the sale of coal of a guaranteed uniform standard 
would assist the export trade more than the cutting 
of puces, which has been the normal economic weapon 
of our collieries The programme of this meeting of 
the Institute of Fuel was mterestmg, and the papers 
of importance to actual problems. The aims of the 
new body are wholly beneficent, but appear to be 
covered by already existing organisations. Opinions 
differ as to whether it can accelerate techmcal progress. 
So far as the scientific worker is concerned, the mul¬ 
tiplication of institutions, with attendant drain on 
purse, time, and energy, may hinder as much as help. 

A PAPER on national electricity supply vras read to I 
the Institute of Fuel on Nov 23 by Sir Philip Dawson 
He pointed out that whilst in Gieat Britain only 
40 per cent of the total motive-power rec{uired for 
industry is electiic, m Germany the percentage is 70, 
m the LTnited States 65, and in Belgiiun 56. In Great 
Britain large reserves of coal remain unworked 
because of their high ash content. They could easily 
be worked with the rest of the seam and sold at a 
cost of from four to five shillings per ton at the pit’s 
mouth. This fuel has a calorific value about double 
that of the brown coal so successfully utilised in 
Germany, but so far little or no attempt has been 
made to utilise it in Great Britain In the future 
these poor Cjualities of coal, which it does not pay to 
transport-, should be used in the form of pulverised 
fuel to produce electricity at the colliery. In England, 
only 14 per cent, of the coal mined is cut mechanically. 
This compares with 47 per cent m Scotland The 
excess gas produced in steel works should be utilised 
for generating electricity, as this could be profitably 
supplied to the network controlled by the Central 
Electricity Board. 

Sir Philip Dawson stated that we are only 
beginning to reap the benefits of co-operation and 
co-ordination in the generation and transmission of 
electricity. Wherever interconnexion has been carried 
out, it has resulted in greater safety and more perfect 
continuity of supply. In Sir Philip’s opinion, the 
result of the 1926 Act should bring about, m the best 
sense of the word, a national and not a nationalised 
supply of electricity in Great Britain. In the dis¬ 
cussion, Sir Arthur Duckham said that for the supply 
network m the Clydeside area, the first scheme put 
foiward by the Central Electricity Board, not a single 
colliery has offered to supply electricity to the system. 
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It IS possible that in the future the collieries will utilise 
for their own purposes electric power from the net¬ 
work, some of which is generated by water, instead of 
economically generating it themselves b}^ their own 
low grade fuel 

One or two years ago, Dr Karolus, of Dresden, 
claimed to have achieved television by means of 
apparatus which transmitted 100,000 imits of the 
image m one-tenth of a second We now learn from 
the Times of Nov. 30 that his system of transmitting 
photographs and papers which maybe coloured—except 
green, blue, and mauve, which ai*e not recommended— 
by telegraph wires has been adopted by the Austrian 
telegraph department The pictures sent may portray 
persons or drawings, cheques, structural plans, 
documents, or writings by hand or type. The size 
of the picture or type must not exceed 4 inches by 
7|- inches, the minimum being 4 inches by 1|- mehes 
The paper must be opaque and the writing clear 
and easily read. It is stated that the largest strip 
will accommodate 400 words m pearl type. The 
charge for the transmission of the smallest permissible 
picture from Vienna to Berlin is 7s. lid, each 
additional l-l square inches costmg 2s. A reduction 
of about 25 per cent is made if the picture is trans¬ 
mitted durmg the mght hours, that is, between 
9 p.M and 8 a.m. The Siemens’ Electrical Company, 
which IS pioducmg the apparatus, has modified 
Karolus’s original system Full details will be 
awaited with mterest, as the transmission of coloured 
prints and photographs by telegraphy has hitherto not 
reached the commercial stage. 

Most hearty congratulations are due to the veteran 
Prof, W. Ca'wthorne Unwm, F R.S., who, on Monday 
next, enters on his ninetieth year. Born at Coggles- 
hall, Essex, he was educated at the City of London 
School, and on leaving became a pupil m the firm of 
William Fairbairn, Manchester. Next he undertook 
the managership of some engineering works, thereafter 
fillmg a post as an instructor in the Royal School of 
Naval Architecture and Marme Engineering, South 
Kensmgton He was professor of hydraulic engineer¬ 
ing at the Royal Indian Engineering College, Coopers 
Hill, from 1872 imtil 1885 ; afterwards, for twenty 
years (and these were fruitful in effort) he taught the 
principles of engineering at the Central Technical 
College, City and Guilds of London Institute. Prof. 
Unwin is a past president of the Institutions of Civil 
and Mechanical Engineers. At the latter there hangs 
a portiait of him by Mr. Harold Speed. 

Dr. R T. a. Innes, who is retiring at the end of 
this year from the post of Director of the Union 
Observatory, Johannesburg, was born in Edinburgh, 
and when a young man went to Australia. To the 
Monthly Notices of the Royal Astronomical Society of 
1892 he contributed a paper on the secular pertur¬ 
bations of the earth by Mars. In 1896 he joined the 
staff of the Cape Observatory as secretary, librarian, 
and accountant. Although forming no part of his 
official duties, he executed three valuable pieces of 
astronomical work ; (1) A revision of the Cape Photo- 
' graphic Durchmnsterung; (2) a general catalogue of 
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southern double stars, of which he discovered 280 
with a 7-inch equatorial; (3) observations of variable 
stars. Ill 1903 he was, on Gill’s recommendation, 
appointed Director of the Meteorological Observatory 
of the Transvaal. Gradually astronomical equipment 
was obtained for the Observatory, and many of the 
photographs of Mr Franklin-Adams* survey were 
taken at the Johannesburg Observatory by Mr. Wood, 
Dr. Imies’ assistant. Dr Innes set his heart on a 
large visual refractor for double-star woik Owing to 
the difficulty of obtaining optical glass and to the 
War, he suffered the disappointment of long delay ; 
and it was only two years ago that a 26-moh refractor 
was received. Ho continues his interest in the motion 
of sun, moon, and planets, and the cause of the small | 
but persistent differences from tallies based on gravi¬ 
tational theory Following the example ot Gill, he 
has welcomed at Joliannesburg astronomers from the 
northern hemisphere, where he is able to supply sky 
and equipment and thus makes uj) foz a small staff 

The seventieth birthciay of Prof S. (h Navaschino, 
the distinguished botanist, will lie celohrated in 
Moscow" on Dec 21 at a special meeting to be hold 
m the University, where congratulatory addresses 
and greetings will be presented f/O him. Prof 
Navasehme is a foreign or corresponding member* of 
a number of national and botanical societies, and his 
botanical work is highly esteemed over a wide circle. 
Letters or telegrams of congratulation should bo 
addressed to Prof. M. J. Ciolonkui, director of fiio 
Botanic (hirden. University of Moscow, U.S S.H. 

Oh Hov. 30, the ])ortrait of Prof. J. A Pleming, 
painted ]>y Sir William Orpon, was presonfed to 
Umveraity College, London, by the chainnan of tlio 
Portrait Fund (bnnuittoo, Mr. Campbell v8winton. 
The gift w"aR received on bohalf of tho College 
Lord Chelmsford, chairman of the College (kimmittoi^, 
and Prof Coker, Dean of ilio Faculty of Engineering. 
In making the presentation tho chairman gave an 
engaging account of tho eminent artist’s metliod of 
producing so strikingly successful a result. Lord 
Chelmsford, in acknowledging the gift, said that 
Prof. Fleming’s life and work have shed lustre on 
the College, and that more than 2000 students have 
jiassed through his hands, three of whom have been 
presidents of the Institution of Electrical Engineers. 
Prof. Coker also testified to the distinguished career 
of Prof. Fleming, both as teacher and investigator. 
The chairman then presented Prof. Fleming with a 
copy of the portrait. In accepting it. Prof. Fleming 
briefly outlmed the growth of his Department of the 
College, and stated that he intended presentmg the 
copy to the Institution of Electrical Engineers. This 
he did on the followmg evening. The copy of the 
portrait was received by the president of the Institu¬ 
tion, Mr. Page, who thanked Prof. Fleming for his 
gift in very cordial and appreciative terms. 

At the annual general meeting of the fellows of the 
national Institute of Agricultural Botany at Cam¬ 
bridge on Dec. 2, Sir Daniel Hall, who presided as 
chairmaa of the Council, submitted the annual report 
and pr^ented to Sir Matthew Wallace the John Snell 
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Memorial Merhil foi 1926 Papeis vv(m’o thiMi road 
dealing with difforont aspc'G.s of t(io L^slaug and 
control ot* agiiculiuiaJ soimIs Mi- A W Moni'o, of 
tho Muiistry ot Agrioull-uro, doaiiiig wiili ih<^ ad- 
mmistrativo aspoct., rt'('al!iMl that rogiilai* itNiing 
of seeds lor purity and germination Ixgan in (U'nnauy 
111 1870 and Deuniark in 1871. fr(‘!a,ii(l ostuihlisliod an 
ofTicial seed-testing station in DOO, Scotland in 1914, 
and England and Wales in 1917. Li^gislativo eontroi 
in tho United Kingdom began with tlie frisk Wee<Is 
and Agneult.uial Seeds Act of 1909, and was extended 
to tlie wdiolc country b,v tli(‘ Ti'st.ing of Si^ods Order 
in 1917. This w<is su{)ors(‘d(Hl by tlu^ Soi'ds A(*t, 1920. 
Tlio basic prm(*ipl(>i of the Ordiu’ and tln^ Act is to lei 
the tarnier know ufiati lie is buying by coinjK^Img the 
seller to disclose (ho esscudial lads -origin, varndaq 
purity, and g<'nnination - -m the cas(^ oi the [irmcipai 
agrieultinal seeds Seed meridanits, taken as a wliole, 
comply rcuiddy witli the regulat ions, hut tanners who 
sell seeds to tlioir neighbours an^ tipi^ iio ignore tluMu. 
Tlio mlonnation ropuiriKl by tlie Act' is obtained by 
tests at tho oiru'.ial stat-ions “(hiubndge, Fdinburgh, 
and fielfast— or at. one of tlie 88 private stations, 
lieonsed by tho Ministry, hi tfie opinion ot Mr Monro, 
tho [)riiiei{)al eftects of tho Act have lioen to raise the 
quality of tho bulk of the soimI suppluss, so far as 
purity and germination are (‘oiuna'iiod, to the iiigh 
standard that has long fioen ohservcsl by tho best 
merchants, and to drive ofl th(^ rnaaiudi tho lower 
grades of grass, (*lov(‘r, and root sihhIh. 

Mr. Ali''RE 1> fhisTiiAM, thij (hut* OCCieer of the 
Onieial S(M'd-T(‘sting Station tor England a.nd Wales, 
road a. pafxa* on ihe t.edmii'aJ a.spe<d.s of seed testing 
Essonhal though a(*ciira.cy is m si'Ofl is^sl.ing, is now 
gen(‘raily recognised that, (4(iciiaicy of t.h(^ loui.ine 
w"ork (k^pi‘.nds u}>on eonsi.ant invi'stigatioii ot tlui 
underlying firincqiles and t.lieir a.dapt-a.tion to the 
changing (duiracter of ihe sea..sons. In addit.ion t.o 
those routine investigations, tluan a.r{^ many special 
]>roblems under oxanunat.ion at tfio (ja.ml)ridgo 
Station. Examples oi those problems arc {<() tho loss 
of vitality in seeds and the bearing wdiicli storage 
conditions have upon tho rate of loss, and (6) seed- 
borne diseases Both are of much importance to all 
who are interested in seeds, and during the past four 
years a groat deal of time has boon spent upon them. 
A seed-testing station’s first duty is to report on the 
purity and germination of tho samples it tests ; bid., 
though high percentages of purity mid germination 
are most desirable, too much value should not bo 
placed upon thorn Tho nationality of tlio seed, its 
vigour, and the nature of the impurities present must 
be kept in view Strain is of the first importance, 
and, provided it is free from harmful impurities, seed 
of a good strain but of comparatively low purity and 
germmation is much to be preferred to seed of a poor 
strain, however high its purity and germination ; for 
the latter might easily fail to produce a satisfaotoiy 
crop. 

The Library of the Chemical Society will be closed 
for the Christmas holidays at 1 p.m. on Friday, Dec, 23, 
and will reopen at 10 am, on Thursday, Doc. 29. 
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Me, Zut^KEESiAN, of tile loiiversit^" of Cape Towai, 
has been ap]iomtecl to the research fellowhlup m 
anatomy, and Miss Eleanor jMargai'et Bio\vn, ot 
LTmversity College, London, to the aqnaiinm research 
fellowshi]), offered by the Zoological Soeiet}^ of London. 

Foe the meeting of the Biitish Association to be 
held next j ear m Glasgow on Sent. 5-12, under the 
presidency of Sir William Biagg, the following sec¬ 
tional presidents have been appointed Section A 
(Mathematical and Physical Sciences), Prof A W. 
Poiter ; Section B (Chemistry), Prof E C. C Baly , 
Section C (Geology), Mr. E B. Bailey , Section D 
(Zoology), Prof. W Garstang; Section E (Geo¬ 
graphy), Prof. J. L Myres , Section G (Engineeiing), 
Sir William Ellis ; Section H (Anthrojiology), Sir 
George Macdonald, Section I (Physiology), Pi of. 
C Lovatt Evans; Section J (Psychology), Prof 
T. H Pear , Section K (Botany), Prof. R H. Yapp , 
Section L (Education), Prof. A Smithells , Section M 
(Agucultuie), Di J. S Goidon. The piesident of 
Section F (Economic Science and Statistics) will be 
aimomiced later 

At an extraordinary meeting of the General Com¬ 
mittee of the British Association, held on Dec. 2, the 
president, Sir Arthur Keith, in the chair, it was 
resolved to put forward an application for a Royal 
Charter for the Association. Mr. A. A. Campbell 
Swmton was warmlj’ thanked for his generous offer to 
bear the cost of obtaming the charter. It was also 
resolved “that the General Conunittee gratefully 
accepts ]\rr Biickston Browne's generous offer to vest 
Downe House in tlie Association, and authorises the 
]iresident io make any siiitalile arrangements for the 
custody of Ihe property m the interval between 
Ihe acquisition thereof and the granting of a Charter.*’ 

A LiEE-siZE bronze statue of the late Dr. John A, 
Brashear, well known as the maker of nmnerous 
large telescopes and astronomical instruments, and 
the founder of the new Allegheny Observatory, has 
been placed in the rotimda of the Observatory and 
was unveiled on Kov. 24, the anniversary of his 
eighty-seventh birthday. The statue is the work of 
Mr. Frank Vittor, and is a gift to the University of 
Pittsburgh from a number of Dr Brashear's life-long 
friends. 

The following officers and new members of council 
of the Cambridge Philosophical Society have been 
elected for the session 1927-28 : President, Dr H. 
Lamb ; Vice-Presidents, Prof. J. T. Wilson, Prof A. 
Hutchinson, Prof. G I, Taylor ; Treasurer, Mr. F. A. 
Potts ; Secretaries, Mr. F. P White, Mr. R. H. Fowler, 
Mr. F. T, Brooks ; New Members of Council, Mr. W. 
H. Mills, Mr. M. H. A. Newman, Dr. H. Hamshaw 
Thomas, Dr. J. Needham ; New Member of Philo¬ 
sophical Library Committee, Mr. R. H Fowler. 

Aisr International Exhibition and Conference on 
Light and Heat in Medicine and Surgery will be held 
at the Central Hall, Westminster, on Dec. 13-16. The 
work ot the conference will be diwded into tliree 
sections, dealing with light and heat in medicme and 
surgery, scientific research m relation to the practice 
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of acllnuthelap^■, and recent advances m optics, 
lespectivel^^. The exhibition will be opened at 
2 30 p H. on Dec. 13 by Sir x41fred Monri. The 
exhibition and conference are being organised by the 
British Journal of Art mother apy, 17 Featherstone 
Biuldings, London, IV C I, from which tickets of 
invitation and vouchers for reduced railway fares can 
be obtained. 

Repekence was made in our issue of April 30, 
p 649, to the nineteenth meeting of the Australasian 
Association for the Advancement of Science, to be held 
at Hobart during the week commencing Jan. 16. A 
further programme recently" received enables us to 
give more particulars of the meeting. The presidential 
address by Mr. R. H Cambage will be on the develop¬ 
ment of some early Australian floras. Sectional 
presidential addresses are topical, and refer mainly to 
Australian conditions. In addition to papers in the 
vaiious sections, discussions have been arranged on 
research in relation to manufacturing industries in 
Australasia (physics, chemistry, and engineering 
sections), animal nutrition and pastiiie deficiency 
(chemistry, agriculture, and veterinary science sec¬ 
tions), structure of colloids (chemistry and physiology 
sections), the inaiketmg of fruit (economics section), 
the pharmaceutical chemist in the community and 
micro-chenucal methods m testing pharmaceutical 
l^roducts (]pharmaceutical section). 

A Rubber Exlubition was opened at the Imperial 
Institute, South Kensington, on Dec. 2, by jMr. 
Hacking, Parliamentary Secretary of the Department 
of Overseas Trade, and will remain open until Dec. 31. 
Tins exlubition, adnussion to winch is free, is the first 
of a senes of short exlnbitions of Empire products 
vhich will be Iield from time to time at the Imperial 
Institute. It has been arranged m conjiuiction with 
the Rubber Growers’ Association and is divided mto 
two paits, the first dealmg \wth the production of 
raw rubber, and the second, with manufacture and 
application. A senes of specimens of wild rubber 
plants, which were the only source of rubber until 
the modern plantation system was evolved, are 
shown ; at the present time, this source is responsible 
for only about o per cent, of the total world produc¬ 
tion. Two allied rubber products are also exlnbited, 
i,e, balata and gutta-percha. Both of these are 
chemically similar to rubber, although they differ in 
their physical properties. Fm’ther exlubits illustrate 
various processes of maiiufactui’e of raw rubber. 
The Research dissociation of British Tyre and Rul^ber 
Manufacturers has contributed an exlubit showing 
the compounding ingredients employed in the manu¬ 
facture of rubber articles, and the Ceylon Rubber 
Research Scheme (which has its laboratories at the 
Imperial Institute) illustrates various investigations 
in comiexion with the perishing of rubber and varia¬ 
tions in its plasticity, ilbout fifty firms have contri¬ 
buted to the exhibition A film showmg the produc”- 
tion of raw rubber and its utilisation in maniitacture 
is being displayed in the adjoining cinema. Lecture 
toims are also arranged for those who car© to avail 
themselves of these facilities. 
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Appi.ications are invited tor tlio followiiis: appoint- 
3neats, on oi betore the dales mentioned —A ]uiuor 
secretary (male) in the External Bjegisti'ar's de])ait- 
inent of the lhiiverhit> of London-—Tiie vSecretary, 
Ihiiversity of London, South Kensington, S W 7 (Dee. 
lb) A giaduate assistant in meclianical engineering 
at the Wakefield Technical College—The Director of 
Education, Education Offices, Town Hall, Wakefield 
(Dee 17). A Paterson research scholar in the cardio- 
graphic depaitinent of London Plospital—The House 
Governor, London Hospital, E 1 (Dec 19) An addi¬ 
tional research fellow m the department of glass techno¬ 
logy of the University of Sliefheld—The Registrar, 
The University, Shefiield (Dec 23). A juinoi assistant 
at the Kational Physical Laboratory with a good 
honours degi ee or equivalent (jiiahfications m engineer¬ 
ing—The Diiectoi, Katioiial Physical Laboratory, 
Teddington (Dec 24) x4 princijial of the Constantine 
Technical College, Middlesbrough—The Director of 
Education, Education Offices, Middlesbrough (Dec. 


31) A lecturer in inorganic and physical chemistry 
at the Sir John Cass Technical Institute — The 
Pimcipal, Sir John Cass TeebnUud Institute, Jewry 
Street, E C.3 (Dec 31) An assistant h'ctiiror in 
geography m the Unnersitv oE Manchester — The 
Registrar, The University, Manchester (Jan 11). 
An assistant m the department of art of the Kationai 
Museum of Wales—The Dirqptor, National Museum 
of Wales, Cardiff (Jan. 14). An entomologist and a 
plant breedei in the Agricultural Dopaitmeiit, Iraq, 
the entomologist must have had specialisorl training 
111 entomology and experience of reseaixih woik and 
of pest control measures ; tlio })lant breeder must 
have had specialised training in genetics and, prefer¬ 
ably, experience of plant breeding woik—The Private 
Secretary (Appointments), Colonial Olheo, 2 Richmond 
Terrace, Whitehall, S.W 1. An aih-iser in mycology 
for the Bristol Province under the Advisor^y Scheme 
of the Ministry of Agriculture and Eisliories—The 
Registrar, The University, Bristol. 


Our Astronomical Column. 


New CoaiET -—The t.enth cometary diseoveiy of 
1927 is reported from Melbourne in a telegram dis¬ 
tributed by the IA U. Bureau, Copenhagen. It 
was made by Mr J F Skjellerup on Dee 3 at 
17 h 30 m., Lf.T , in R A 12^^ 12«, S Decl 53'" 57' 
The comet was of the third magnitude, and had a 
tail S'" long , it was moymg towards the sun. 

It appeals very probable that tins is De Vico’s 
Iong-]ieriod comet 1845 IV., vhieh has lieen searched 
for by southern observers since 1920. If so, its ]>onod 
IS 81 1 years, and its })en]ielion ]>assage aboiO Dec 15 
No one has computed the ])erturhatious of this comet 
since 1840, and it is possible to lepreseiit the [losit.ioii 
within a fmv degrees l)\^ the luqiortuibtMl olonuaits , 
mori'fner, if identical, it would lio oui,\ on(*-tlurd of 
a unit from tiie earth, so any departure fiom its 
predicted place would ap^iear (waggerated If tlic' 
Kientity is right, it will cross the Gifuator about the 
time of periluJion, and will then pass in to high nmih 
decimation The period is several yeais longer than 
the }>redicted one, but that causes no surpnso The 
comet Brorsen-Metcalf, 1847 V, returned in 1919, 
nine years befoic it was expected. Mr Skjellerup 
made several eometary discoveiies wlien he lived m 
bouth Africa, hut this is the first he has made since 
he moved to Melbourne 

Detection oe a New Naked-eye Cepheid.— 
Hariard Ohserv, Cfrcula? 316 contains the interesting 
announcement that the fourth magnitude star ]3eta 
Doradus has just been discovered to be a Cepheid 
variable, with a photographic light-range of 14 
magnitude, and a visual one of nearly a magnitude. 
Miss Applegate was the first to suspect the Cepheid 
character, which she did by noting periodic changes 
in the type of spectrum ; R. E. Wilson on the same 
grounds classed the star as a pseudo-Cepheid, not 
knowing of the light variation. This was not easy 
to detect photographically, the star’s image bemg 
too large on most plates for acemate measures ; but 
by a luckj^ chance, several images were found on 
plates with ten mmutes’ exposure taken in 1926 and 
1926 for the Iight-curve of Nova Pictoris. The 
adopted period is 9-841696 days, and on plotting the 
observations with this period* the variation is quite 
evident* The light-curve is symmetrical on each 
side of maximum and minimum, without any sign 
of a second harmonic. Prof. Bailey’s visual photo- 
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metric observations made m 1899 at Aroquipa were 
examined ; it was found that his observations of 
this star showed an unusually large range, and m 
consequence lie took a number of extra observations 
of it. Those are now found to conform well with 
the adopted curve, but Bailey did not discover that 
the variation was regular. 

Beta Doradus is one of the stars in the Nautical 
Almanac list, its magnitude being 3-81, spectral tyiie 
F5p, jn-oper motion according to Eichelberger 
~ 0 0031 sec m R.A., -f 0"*005 m decl. The absolute 
magnitude from the period-luminosity curve is - 1*9, 
giving a. jiarallax of 0" 0043, and a ilistance of 760 
inihi-yiMrs. 

Solve Activity durinc 1926— Thi^ lin<d \uJm‘s 
for th(^ nuvui daily ai*c<i ol sunspots a,n(l Wolfs 
suns[>ot numbeu* for tlu‘ yi'ar 1926 htivo roMuUb- been 
pLiblishixl f)V tla' obs(u witionos ol (b(‘<‘nui(li and 
Zuricli i*esp(V‘tively (Mouthhj Nohers It A.H ^ Nov. 

and AhtroiiofUiHchc l\!iUcilungcu, Nr. 116), J’be 
mean daily area of spots, corrected for toresborbuung 
and expressed m milhouths of the sun’s Jiernispiiero, is 
stated to bo 1262 and the Wolf’s sunspot number 
63 9. Mean daily areas for periods of a solar rotation 
(Greenwich) and spot numbei’s for o<ioh month 
(Zurich) are also given m the respective publications. 

The following table shows the progress of the 
present sunspot cycle since the last minimlun m 
1923 : 


Year 

I\I!ean i>ail> 
Artnu 

1 Wolfs 

ISfiunbei. 

Mean Solai 
Latitude ot 
Spots 

1923 

55 

5 8 

/ 6^*4* 

\ 24°*4! 

1924 

276 

16-7 

22^^ 7 

1925 

830 

44'3 

20"-2 

1926 

1262 

63 9 

( __ __ 


* Old cycle spots t New cycle spots 


The average provisional spot-number for the first 
SIX months of 1927 is 79, but since Jmie the sun’s 
activity has fallen off somewhat. Judging from the 
trend of the mean latitude of the spots—a fairly sure 
indication—^the maximum year of the cycle should be 
1928. 
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Research Items. 


Megalithic Monuments in the Marianas — 
the Scientific MontliJi! lor November, Lieut.-Com¬ 
mander P J Seailes desciibes the remarkable Lat'te 
oi‘ monuments composed of upright monoliths sur¬ 
mounted by hemispherical cajiitals, usually in two 
parallel rows of four to six stones in a row and miming 
parallel to the seashore or a river bed The stones are 
of remarkable size Two of the largest monuments 
are in ^ Tiniaii. Their stones are eighteen feet m 
circumference at the base, and twelve feet high, the 
capitals being five feet high and six feet m diameter 
Each monolith weighs 30 tons In an unpublished 
manuscript of a Spamsli Governor of the middle of the 
last century, it is stated that human bones wore found 
m a hollow on the top of a monolith forming part of tlie 
' House of Taga,’ a chieftain -who, according to tradi¬ 
tion, buried his daughter on top of one of the monoliths 
Recent investigations indicate that the Lat’te were not 
dwelling-houses as has been thought, but monumental 
leligious structures marking sites of ceremonies, 
cannibal feasts, and burials The mutilated condition 
of skeletons found in oi near them points to canni¬ 
balism In Guam the Lat’te are comiected with three 
areas, of which the fiist is the burial place, m which all 
the bodies aie carefully orientated with feet to the 
water and head inland ; next, an area devoted to 
warriors or the victims of cannibal feasts, as indicated 
by broken skulls, broken limbs, or weapons or parts of 
weapons embedded m the skeletons , thirdly, an area 
in which are foimd remains of ornaments, pottery, 
weapons, stone implements, etc H ow the Lat’te were 
built IS unknoMui, but in size and in the skill and 
industry recpiired to build them they aio comparable 
to Stonehenge 

The Scapegoat in India —Although the custom of 
using the scapegoat as a means of expelling diseases is 
extinct or on fhe \^erge of extinction in most parts of 
India, Dr. Sunder Lai Hora has been fortunate enough 
to come across an example among the Gonds in the 
Bilasjiore district of the Central Provmces. The 
animal stuffed, and with its insignia, is to be exhibited 
in the Ethnographical Gallery of the Indian Musemn, 
Calcutta. By careful investigation, a full account of 
the method of procedure was obtained and has been 
lecorded in Journal and Proceedings of the Asiatic 
Society ojBengal, vol. 21, No. 3. When a disease such 
as small|iox is raging, the village resorts to the cere¬ 
mony of Nikasi. A female goat is purchased by 
public subscription, and is adorned with ornaments 
usually affixed to the image of a goddess An anna 
IS stuck in the middle of the foiehead and near it six 
yellow spangles A string of yellow lac beads is placed 
round the hoius, to which is attached a peacock’s 
feather standing between the iiorns Beads of various 
colours, red and yellow predominating, glass bangles, 
and coloured threads are also used to ornament the 
goat. The significance of tliese rests m the fact that 
they are the ornaments of a goddess It is clear that 
in the course of the ceremony tlie goat becomes the 
goddess of the disease The disease is removed by the 
goat being passed on from village to village until she 
i-eaches her own temple or is devoured by wild beasts 
on the way. 

Eyesight Testing —The issue of the Dioptric 
Bulletin for September contains the papers read at the 
International Congress at Oxford m September last, 
organised by the British Optical Association, and is a 
volume of about 240 pages Most of the 32 papers 
dealt wuth technical matters, but there were some 
of general interest dealing with eyesight tests Dr. 
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F A Woll of New York gave the results of his tests 
of the evesiglit of 552 freslimen entering college m 
1926 Of these, only 136 had noimal vision, 156 had 
slight hyperopia, 32 wore glasses for it, and 35 moie 
needed glasses; 122 wore glasses for myopia and 49 
others needed glasses Mr R O. Raphael gave an 
account of the woik done by the Industrial Fatigue 
Research Board m demonstrating the relation between 
good sight and industrial efficiency of the workman 
As examples he gave cases in which provision of 
suitable glasses raised the earnings of groups of 
employees 10, 15, and 27 per cent respectively 

Philippine Fishes. —The Sparoid and Rudder 
fishes of the Philippines are desciibed by A. W Herre 
and H R. Montalban m the Philippine Journal of 
Science for August last Four genera of the Sjiaridse 
and two of the Kyphosicke are found to occur, whilst 
the authors add four species of sea-bream to the 
records for those islands. Keys, accompanied by 
plates, are given for the identification oi all the species, 
but it should be borne in mind that distinctions based 
on the colours of the fishes are very slender, and are to 
be avoided if })ossible Members of both families are 
highly prized as food, and provide a basis for import¬ 
ant hand-line fisheries m Japan and Formosa. The 
various species of sea-bream form one of the main 
sources of supply for a dried-fish industry cairied on 
at Sitankai, m the Sulu archipelago 

A Thumb Claw in Fowls and Ducks —T Kage- 
yama (P/oc Imp. Acad Tokyo, July 1927) records 
the presence of a claw on the thumb in domestic fowls 
Out of 131 fowls examined, 111 had the claw on both 
right and left thumbs, 12 on the right thumb and 3 
on the left, while 5 had the rudiment of a claw on 
both thumbs Of 14 ducks observed, 12 had a well- 
developed claw on both right and left thumb. The 
liresence of a claw is not therefore of rare occurreiiee, 
as IS often supposed. 

Size and Colour Inheritance in Dipatiens — 
The inheritance of a character not frec[iieiitly met- 
with ill flowers, namely, difference in size of certain 
petals, has been studied by B. S. Bedell, of the 
Imperial College of Tropical Agriculture, Truiidad 
{Gardeners' Chronicle, Oct 29, 1927) The species 
investigated was Impatiens balsamifou. and the 
characters selected were the size of the posterior 
lateral petal and the colour of the flower Tlie petal 
in question may be quite small, simply a small lobe 
overlapping the anterior petal, or it may be large 
or equal in size to the anterior. It has been found that 
‘ smallness' and ^ largeness ’ constitute a simple 
Mendelian pair of characters, with ' smallness ’ 
dominant and ' largeness ’ recessive, the characters 
segiegating after crossing in approximately typical 
Mendelian'' proportions. In the case of colour, it 
has been shown that in tlie varieties dealt with 
there is a colour factor, in the absence of which the 
flower and stem become white and green respectively. 
If It IS associated with a blueing factoi, the flower 
will be purple, or if with a reddening factor, the flower 
will be scarlet, if both are present, in addition to 
the colour factor, the flower will be magenta. 

Virus Diseases. —Probably the most important 
line of endeavour m plant pathology^ research at the 
present tune is connected wuth investigations of viius 
diseases, which have also stimulated some interest m 
medical research circles on account of a possible 
analogy with cancer. The Agricultural Experiment 
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Station ot the IVlielu^an State College has juv^t issued 
Bvllelin No 80^ on the viius diseases of ras])borries, by 
C. W. Bennett. Bive distuiet virus diseases have been 
distinguished, and considerable exporiniental work 
has been done in investigating the a-phids lesponsiblo 
for transmitting the diseases from plant to plant. 
Specimens of Aphis ruhiphda were able to communi¬ 
cate the infection after being away from contact with 
infected plants for forty-eight hours. There xs also 
consideiable evidence to show that the same species 
can cany the virus and infect healthy plants after a 
period of more tlian three w’-eeks No evidence was 
obtained to indicate the presence of virus m the egg 
stage of the aphis. Girdling exjicrimonts on infected 
plants show^ed that virus iailed to pass the girdled 
part, indicating that the virus moves m some ]xart of 
the bark. The sieve-tubes would seem to be the most 
natural channels for such movement, which sliowed 
some evidence of a correlation with food translocation. 
The movement of virus through a plant seemed 
relatively slow, and some of the canes of diseased 
plants remained healthy until the spring following 
infection. Wide varietal range of susceptibility, 
apparent immunity and tolerance in iclation to the 
different virus diseases, were found in the raspberry 
group 

The Photographic Action op H-rays —Some 
applications of this method for studying H-particles 
are described by M. Blau in Communicahon No. 208 
from the Institut fur Badiumforschung in Viemia. 
The best results were obtained with dental X-ray 
films, winch after exposure at a large angle of incidence 
to protons from paraffin, showed well-defined linear 
sets of discrete spots, which were somewhat more 
widely spaced than if they had been produced by 
a-particlos. The emulbion was sensitive to a number 
of the particles the residual range of winch in air was 
Jess tJian 2 cm The results with disintegration 
protons were Ic'ss satisfactory, and w^ero qualitatavo 
ratluT than rjiiantitative, but a numbiT of reeoids 
w('re nuuk^ with rotrogrado jiariutes, which, it is 
claimed, suppoi’t tiii^ general coutiait ions of the Vienna 
school, and siiow in particular that the carbon nucleus 
can bo disrujded. 

The Electron Theory op Metals —In an aiticle 
in Die Natiirwissenschafien of Oct, 14, Prof. A Soni- 
merfeld points out that if Fermi’s system of quantum 
statistics is adojited, the free electrons m a metal at 
room tempeiaturo are equivalent, so far as departure 
from classical theory is concerned, to a molecular gas 
which is almost at the absolute zero, and that tins 
hypothesis leads to important modifications of the 
expressions for several of the properties of metals. A 
conspicuous success of the application of this principle 
IS the deduction of the Wiedemami-Franz relation 
between the electrical and thermal conductivities, 
wnth a factor of proportionality which is much closer 
to that found experimentally than that predicted by 
Prof. Lorentz for a Maxwellian distribution of energy. 
The constants of the thermo-electric circuit also prove 
to be at least of the right order of magnitude, although 
the formulas from which they are obtained are very 
different from those used perviously, but tlie Volta 
series is the reverse of that f6und in practice. Prof. 
Sommeifeld considers that the weak jaoint m his 
theory is the assumption—^which is also inherent m 
most of the older work—^that the mean free path is a 
purely geometrical quantity, determined by the space- 
lattice, but that in spite of this, the application of the 
new system of statistics has removed a number of dis¬ 
crepancies between theory and experiment, and should 
be capable of extension to other phenomena, amongst 
which he includes tentatively ferromagnetism. 
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PermMjLov Subm \iune Gablios. TIu‘ use ot fKTin- 
allov, a material of liigh magsH^lu* jKU'sneaJuliiy, as a 
covoiing for th(' eopfxa' <x)tulu(*U)r ot i\> long submai'iiie 
(‘able lias inultiplKHl signal s|)('<mI attaiBuibk^ iKxuiv 
ten iiinos. In a pa|)(‘r by Mi. J J. Gilixui, pulilishod , 
m the Jtvll Aj/stcin Tvchuirni Jourtud lor July, the 
results of laboratory expoiuiK'uts dotonnino the 
" constants ’ of tho lines piior to layuiig a,i’(i described. 
When lb is romembered that the actual (‘able when 
laid IS subjected to a hydrostaliic piessuro wdnch 
sometimes ©xeoods 10,000 ]iounds per s({uaro inch, it 
will bo evident that inc<i.su rein outs ot tho character¬ 
istics of the cable when snbjecdnd to iJiis stress can 
only bo made in tho laboi'atory on a vory small scale. 
Tho properties ot the diolocbiic are affected by tlie 
]>rcssure, and it is jirobablo that tho permeability of the 
permalloy is also affected. It is found that measure¬ 
ments of the capacity ot tho laid cable and tiio damp¬ 
ing of tho signals and their time of propagation, 
siq)])Jeiuentod with laboratory measurements of eddy 
current losses, are sufficient to dotcrnuno tho four 
constants assumed in the mathematical theory, pro¬ 
vided we know tho relative resistances of tho return 
paths for tho signals m the sea water and m the 
armouring of tho cable respectively. The experi¬ 
mental results make it highly probable that the elec¬ 
trical conductivity of tho earth at the bottom of the 
sea IS very much smaller tlian that of sea water Ex¬ 
periments on three laid cables are described, and 
the methods of computing their constants are dis¬ 
cussed. 

Increasing the Liet oe an Aerofoil. —The work 
recently described by Brandtl before tho Boyal Aero¬ 
nautical Society has apparently siimulated research of 
a very practical kind at Government research stations 
in Great Britain. Brand tl has shown that tho state ot 
flow^ behind a hodj^ moving in a fluid may undergo enor¬ 
mous change by wnthdrawing some of tb© fluid in tho 
loar of or on the boundary of the body when tiirbu-^ 
leneo is sidfcing in. In aerofoils il- is very important if 
possible to mcreaso tlie maximum lift coiJfuuiad 
This has bixai effected to souu' exiiuiti by th(^ ust^ ol the 
IlaiidJc,\ Page slot., w'htuH'by stalling is ik‘lay(‘d to a 
much larg<‘r angle of mcidiaifcx and hmuxi increased 
lift IS obtained. It is known that, the stall occairs 
wJien the stream iin<\s break awny from the upper 
surface of the acu’ofoil as a ri^sult of a reduction in 
energy under the viscous foi'ces. In B. and M. 
No. 1*100, on “ Wind Tunnel Experiments on the Effect 
on the Maximum Lift of withdrawing and discharging 
Air from the Upper Surface ol an Aerofoil,” by Beriiiig 
and Douglas (London : H M. Stationery Office, 1927. 
6d. net), some experiments on an aeroloil are described 
where the air is disci largod or removed from its upper 
surface. The aerofoil was fitted with slots along its 
span and provided with a means for measuung lift 
while air was discharged or withdrawn through these 
slots. By discharging air tangentically along the 
upper surface from a point near tho loading edge a 
considerable increase in maximum lift is obtained, 
while a steady improvement occurred as tho (juantity 
of air discharged was increased. Similar results were 
obtained when the air was discharged into tho aerofoil. 
The effect was dependent principally on the quantity 
of air concerned, and only to a minor extent on its 
velocity through the slot. The position and shape of 
the slot appear m this investigation to be very im¬ 
portant, and better results are liliely to be obtained 
in the near future. The importance of this mvestiga- 
tion can scarcely be overestimated and if successful, 
it provides a striking illustration of the application 
of model hydro-dynamic experiments to full scale 
practice. 
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A New Theory of the Cast Irons. 


/ tile papers submitted to the Iron and Steel 
Institute at its recent meeting on Sept 20-22 
in Glasgow, one at any rate stands out as a contribu- 



tlio dotted lines in the figuie re])reseiit, therefore, the 
graplnto erxinlil^rium. Alternatively, Kosenham has 
suggested that the carbide equilil^niim is the stable 
one. Prot Hanson has now considered the 
results which would follow from a change 
over from one system to tlie other as the 
temperature is varied. If, for example,, 
graphite is the stable form at temperatures 
to, say, lOOO'^ C and carbide stable at 
higher ones, then the dotted line separating 
the austenitic xdiase from one iii which free 
graphite or caibide also exists must cross 
the ordinary cementite line at that tempera¬ 
ture, and thence onwards ipD to the solidus 
will he to the right. As a result, a type 
of diagram similar to that of Fig, 2 will be 
found It IS, perhaps, light to point out 
that although the advance copy of Prof. 
Hanson’s paper does not refer to the fact, 
some such suggestion has already been put 
forwai d hy Honda 

The normal cast irons and steels are 
not, however, pure binary alloys and re¬ 
present sections through at least a ternary 
model, silicon being for the present pur¬ 
pose the most important addition. Where 
the amount of this is insufficient to cause 
the introduction of a new phase its effects 
upon a diagram such as Fig 2 are con- 
siflered, and in the light of the exjoeri- 
inental evidence obtained, it is shown 
that these results can be represented com¬ 
pletely by a diagram of the fomi of Fig S 
and by no other 

It IS 3 "et too early to say how completely 
the new Inqiothesis and diagram fit in with 
all the established facts regarding the re¬ 
lationships of iron, graphite, and” carbide* 


tion of far moi'e than usual interest. 
Carbon may exist m the imhaidened 
irons and steels m the free state, m all 
probability as graphite, or combined with 
the iron as the carbide FegC In the steels 
the latter form is almost invariably the 
one present, while in the grey irons it is 
grajihite. The relationship of these two 
forms has been by no means cleared up, 
though m general it has been assiunecl 
that in the stable condition the solid 
material would contain the carbon in the 
graphitic form, the carbide being a meta¬ 
stable constituent This is represented in 
thermal equilibrium diagrams by super¬ 
posing the one for the graphitic metal 
upon that for alloys conlaining carbide. 
This double diagram has been admittedly 
incomplete and unsatisfactory, and a note¬ 
worthy contribution is made to the subject 
by Prof. D Hanson, who, on both experi¬ 
mental and theoretical grounds, now offers 
a single diagram in which phase fields are 
deliminated m which both types of carbon 
are to be found. 

The most generally accejited diagram, 
that 111 which both the iron-caibon and the 
iron carbide equilibria are indeiiendently 
shown suggested by Roozeboom, Bene¬ 
dicks, and others, is shown in Fig Id 
Graphite is represented as the stable phase 
at all temxieratiiros below the solidus, and 

^ This ami tho othei illnsiintion':, are Teprodiieed by 
cuurte.sj ol the Iran and Steel Institute, 
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Certain facCs I'ogaHliini; the ])resenec ot in 

carbon steels, ])ai tieulnrly llio.so Avhieli fiave been cold 
worked, <io not a|)[)ear to be aJto^iJji'tlun- m ac(‘onl with 
the new ideas, but this is ju'obaf^lv incs’idy a (juestiou 
of the exact position ot tlio Innits of the phases liidds. 
To Dr Hanson the credit is duo tor openinjj; up 



possibly an almost undreamod-of snnpliiieation of 
existing notions concerning those hitherto very com¬ 
plicated materials, F. (J. T. 


Aeronautical Research in Great Britain.^ 

^fiHE steady advance which has shown itself in all 
aspects of aeronautical research since the 
inception of the Aeronautical Research Committee 
IS marked by the appearance of the report for the 
year 1026-27. It is a standing tribute to the work 
winch may be done by a team of steady, earnest 
workers marslialled in their activities to a dehnite 
end. 

It is difficult to separate out the investigations by 
placing them in separate categories, for a considerable 
amount is of a general nature and overlaps into 
several fields. Broadly speaking, however, the 'work 
of investigation deals with aerodynamics, airships, 
engines, and materials, but each of these is itself a 
composite group. 

There are numerous papers dealing with the 
measm'ement of performances of aeroplanes, especially 
with the newer method introduced at Martlesham, 
by Lxent. Ca|>on. In air-screws the impact of the 
Lancliester-Prandtl theory of fluid motion makes 
itself apparent in a series of papers by Glauert and 
Lock, Her© a difficult subject is being pushed 

^ of tbe Aeronautical Eeseardi Committee for the [year 

217.’* (London; H,SI, Stationery Office, 1927 ) net. 


s<n"oral stagi's iurtlKu* A problem to which monibors 
of fh(' ros(^a,r(‘fi staffs cotkhu’ikmI havt^ cl(‘vo(,od close 
stucl^V IS that of gouoral-ioii a.U(l avoiduice of s[)mning 
m aciroplancs, and Ihis yca,f sot's ihe production of 
a c<>nsid('rah)e \7)luiu() by (laics and Biyants whore 
the wholti of tlio subjt'ct is discusstHl m the form of a 
spt'ciaf monograph Kor i-hoso who strive 
t-o retain contact with this lapidly de- 
velo{)mg suliject, tfns now dojiarturo by 
the Aoronauti(‘.al Kescaivli Committee of 
summarising m tins form at stages the 
work which has been accomplished is to 
be highly commended The furtlior de¬ 
velopment of the subject hy the com- 
jiloto r0))rosontation of a spin in the wind 
t.Linnel is progressing It is lio[)cd that 
this work, in conjunction with detailed 
locords of the motion of spinning aero¬ 
planes taken at the K A.Jil., will elucidate 
those ])omts winch are still obscure. 

'The suspicion that recent anroplane 
accidents have been associated with wing 
flutter has constramod the (brnTnittco to 
set up a special section for the investiga¬ 
tion of tins prolilem At the National 
Physical Laboratory, Toddmgton, it is 
now possible to demonstrate at will 
various types of flutter that have been 
experienced in flight. The prolilem of 
determining ill© aerodynamic character¬ 
istics of aircraft during flutter is still 
the subject of investigation, but certain 
recommendations for the avoidance of 
dangerous vibrations in future aircraft 
have already been put forward, and 
modifications to existing typos of aero¬ 
planes exhibiting this }ihenomonon have 
been suggested with the view of its sup- 
piession. 

A new’ dopmrtiire is soon in the develop¬ 
ment of a tailless aero])lano hy Cayitam 
Hill While various oxpenmonial diffi¬ 
culties had been ex])et leucod wulh Hie 
lightly loaded acunplaiie of this fype, tliiwc hav’c now 
been overconu', ami some d(*V(‘!opmont may ho 
lo()k(‘d foi in the near future it is reported that 
this aeroplane is quite stable and contiollablo in 
flight at large angles of inoidonco. 

On tho purely seiontifie side, some mtorestmg 
exjieriments are dotailod on the two-dimensional 
airflow behind a flat plat© inclined at various angles. 
Studies are made of tho Irorpioucy and velocity wuth 
which the individual vortices pass down stream and 
measurements are made of voitex strength. The 
results show a very fair agreement with Karman’s 
formula, the longitudinal s])aemg ot tho vortices 
remaining constant for a distance of several plat© 
widths down wind. 

Meanwhile, at Cambridge, an experimental water- 
tank has been erected, m winch two-dnnonsional 
bodies are towed through w'ator. By this moans a 
Reynolds’ number of approximately 10‘^ lias been 
obtained, and it is hoped to produce results shortly 
with numbers so high as 5 x 10'’'^ Thus an ajiproach 
IS being made to the corresponding number for 
normal flight, namely, 3 x 10®, 

While stress has here been laid on the aerodynamic 
side of this year’s report, this is don© merely to 
indicate the kind of advance which shows itself 
m all the other sections under the influence of sys¬ 
tematic and co-ordinated research work. As an 
experiment in organised research, the Aeronautical 
Research Committee may in many respects bo taken 
as a model. 


No. 3092, VoL. 120] 












December 10 , 1927 ] 


NATURE 


859 


University and Educational Intelligence. 

CAMDKTDaE.—oMr AV. Dawhon, Goiiviile and Cams 
College, has been re-appomted reader in forestry 
jMr. T. 1\I Han IS, Christ’s College, has been appointed 
demonstrator m botany. 


A coiJESE of twelve Swmey lectmes on The 
Geological History of Scotland ” will be given by 
Hi. Campbell in the lecture theatre of the Imperial 
College of Science (Royal College ot Science), South 
Kensington, at 5 30, on Dee 12 , 14, 16, 19, 21 , 23, 
and Jan 2, 4, 6 , 9, 11, and 13 Admission will be 
free 

The following travelling fellowships lor women 
giaduates, for the academic year 1928-29, are included 
among those announced by the Biitish Federation of 
University Women, Crosl^y Hall, Cheyne Walk, S W 1, 
liom the secretary of which application forms and 
regulations may be obtained . The Rose Sidgwick 
Memorial Fellow^ship, value £400, for research work 
in the United States, to a British woman graduate 
(latest date of application, Feb. 15). An Inter¬ 
national Junior Fellowship, value £250 (ohered 
by the International Federation of University 
Women), lor research in biological or physical 
science, or in mathematics (latest date of application, 
Feb. 15), 

It may be remembered that a committee composed 
of representatives of teaching and industrial bodies 
and learned institutions was lormcd m 1925, iindei 
the chairmanship of the late Right Hon Loid Emmott, 
to in((iiiie into the relationship ot technical education 
to other ionns of education and to mdustrv and com- 
meico A i’ei)ort emboilying some of the chief results 
of the cummittee\s investigations was discussed at a 
meeting held in the Regent Street Poiyteclmic, 
London, on Nov. 18, imder the chairmanship of Sir 
Robert Blair. The report was aj)]>ro\'ed, and it 
was agreed that at be submitted to the Presulent 
of the Board of Education The following deputa¬ 
tion was appointed to -wait upon the President of 
the Board of Education in this connexion: Sir 
Robert Blair, Sir Benjamin Gott, Mr W Prescott 
(Federation ol British Industries), and Mr J. Wickham 
Murray. 

The annual meeting of the Geogi-apliieal Associa¬ 
tion will be held at the London School of Economics, 
Houghton Street, London, W,C.2, on Jan. 4-9 
Dr. Vaughan Cornish vull deliver his presidential 
address, '"Harmomes in Scenery,” on Jan 7 ; the 
address will also be broadcast from 2LO by Dr. 
Vaughan Cornish on Jan. 9 Lectures have been 
arranged by Dr Marion I Newbigm on the geographer 
and the study of climate (Jan 5), Sir John Russell 
on Palestine and its agi’icultural possibilities (Jan. 5), 
Prof. Rodvell Jones on the prairie provinces of 
Canada (Jan 6 ), and Sir E. Humphrey Leggett 
on economics and administration m British East 
Africa (Jan. 7). On Sunday, Jan. 8 , the Rev. 
Canon L\ S Woodvard will pi each at Evensong in 
Westminster Abbeys on International Relations in 
the light of Geographical Science.” Visits to the 
Impellal Institute and to demonstrations of educa¬ 
tional films are being arranged, and a publishers’ 
exhibition will be open on Jan 5-7. All com- 
mimicatioiis regarding the meeting should be ad¬ 
dressed to the honorary secretary, Prof. H. J. Fleme, 
11 Marine Terrace, Aberystwyth. 
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Calendar of Discovery and Invention. 

December ii, 1691 .—Prior to the use of steam for 
pum])mg engines, experiments were made on the 
em])loyment ot gunpowder for the production ot 
motive power In the “ Calendar of State Papers ” 
ih the following entiy '' Deer lltli, 1601 —Wan ant 
for a grant to Sir Samuel Morland ot the sole use for 
14 y^ears of his invention for raising water out of pits, 
etc , to a leasonable height, by^ the force of powder 
and air conjorntR ” 

December ii, 1863 .—1838 two English chemists, 
Dyar and Hemming, patented a process for producing 
carbonate of soda by^ the action of ammonium bi¬ 
carbonate upon sodium chloride, but all attempts to 
manufacture by this piocess failed until the Belgian 
chemist, Ernest Solvay, devised modifications m it 
which were patented by him in England on Dec. 11, 
1863 With his brother Alfred, Solvay^ started works 
near Brussels m 1866. In 1873 a licence was granted 
to Bnumer and Mond, and by 1914 there were through¬ 
out the world 23 sejiarate works engaged m the Solvay^ 
ammonia-soda process caj^able of producing nearly 
2 , 000,000 tons of soda-avsh annually. 

December 12 , 1901 .—It was on Dec 12, 1901, in a 
room 111 a disused barracks on Signal Hill, St Johns, 
Newfoundland, that Senatore Marconi heard faintly^' 
m a telephone the gioups of three dots, constituting 
the morse letter 8, transmitted from Poldhu m Corn¬ 
wall The detector used was a self-restoring coherer 
and the aerial a thm wire carried to a height of 400 feet 
by a kite One feature of the experiment was that 
its success disjiroved the theory then widely held, that 
the tiansmission of radio signals over great distances 
would be impossible owing to the curvature of the 
earth. 

December 14 , 1874 .—On this day Cornu comniimi- 
cated to the Pans Academy of Sciences the result 
of liis redetermmation of the velocity ot light. His 
methods were fundamentally^ the same as Fizeau’s, 
but ins jireeision was greater 

December 15 , 1859 .—One of the landmarks 111 the 
histoiy of tiie spectioscopic examination of the sun 
was the memoir read by Kirehhoff to the Berlin 
Academy ot Sciences on Dec 15, 1859, 111 which he 
explained the nature of the lines m the solar spectrum 

December 15 , 1904 —Though attempts were made’ 
from time to time to elect women into the Linuean 
Society^ of London, it was always found that the 
original charter did not permit this being done. A 
su] 5 plemeiital charter was therefore olitamed m April 
19U4, and the first election of women as fellows took 
place on Dec. 15 of that year 

December 16 , 1883 .—To Gottlieb Daimler we owe 
the first higii-speed internal combustion engine with 
high compression, which he patented m Germany on 
Doc 16, 1883 

December 17 , 1849 —The well-known form of pres¬ 
sure gauge with the curved tube of elliptical section 
w’as invented by' the French engineer Bourdon and 
patented ly him on Dec. 17, 1849 Ho was led to 
the invention by observing the motion of the end of 
a coil of copper pipe when being tested. 

December 17 , 1903 .—The pioneering w'ork of the 
Wright brothers, leading to the eonstruct-ion of the 
first practical flynig-machiiie, wras spread over tlie 
years 1896-1903 ; and it w^as on Dee. 17, 1903, on 
the lonely sandhills at Kitty Hawk, North Carolina, 
U S A., that the brothers made their first flights. 
Orville Wi^ight Rew' first for 12 seconds, and the same 
morning Wilbur Wright hew for 59 seconds 

E. C. S. 
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Societies and Academies. 

London 

Geological Society, Nov. i() -W D. Lang, L K 
Spath, L, R. Cox, and Union MargiuMiie Muir-Wood . 
The belcirinitc-inarls of Cluirmonlh, a, sorn^s in tin* 
Liaw of the Dorsoi eoasf marls, lynn? in I-1 h‘ 

Lias ab(A e b(‘ds with Leinoooi'as and hclo\v tliose \\ liii 
.,\ndroi»yno(aH'as, oxiend alon,L>; Lie Dorset coasi t’oi 
a])oiii ionr miles Forming tin* third, and higlu‘s(.. 
Lias preei])U‘{‘ on Blank Ad n, they are soon ti’uneated 
by the oaslArn slope of tliat eldt, Init i<^a,p(>oar east¬ 
wards to form th(' second piO(*ipice at the western en<l 
of vStonebarrow Lldi They d<^scend i.o the lif^ath at 
AA^esthay Cldl, and foim a gentler syindmo, so lhai Ihe 
lowest beds are earned benealti the 1 idc^ o})posd(^ 
AATsdiay AVattn* They nsc^ lor a sliott disi.anei^ on 
Kulgo (hl’f, but soon are thrown down a.nd onl of 
sight, by the Ridgo Fault, ''riiereatt.er only the luglu'st. 
beds of tho bolenuut.cnma.rls are s(‘(un Th(^ marls 
contain Uny beds m whudi ammonites ai't' well pic'- 
ser\ed. Ammoiut.e-ieniajns, howevei, are t-o be found 
throughout, and altliougli the proserv^ation is olt.ini 
poor, a soijucnco has beesn established. Fxeept. at a 
few horizons, bclemmtos arc not common below tho 
belemmto-marls , Init they abound in tiio marls, and, 
if tho outstanding forms ar(' carefully eolleeted, they 
show, like tho ammonites, linutocl ranges and a 
crowded sequence. The gastropod molluscs are few' in 
number of species and not suitable for showing zonal 
distribution. The same may be said of tho lamolli- 
brancliK. Tlio ammonites are only of local value in 
cstabhsbing a socjuence. 

Royal Meteorological Society, Nov. 10.— V F. P. 
Brooks • The influence of ton^sis on rainfall and 
run off. Of t.fu^ wat.er vapoui' winch is condiuisi'd as 
rainfall ov(u* the land, about, two-thuds is pro\id(‘<i 
by (‘va}>orat-ion ovtu* t.hc^ oei^a-ns, and (Ik^ nunaimug 
third by evaporation and transpiration ov(‘r tho land, 
d’lu^ latt(U’ cont-ribui-ion is madt* up of t lu'i evaporat.ion 
of rainfall nitenttqiled by foliage*, (waporat.ioii from 
the sod, and i.ranspiraiion. As pereimtuges of an 
average rainfall of 30 inches a ycair, the amounts aie • 
(a) for forests: interc(*ption 15, cwaporation from soil 7, 
transjuration 25 ; (6) for ('rops * evaporation from 
soil 17, tra.nspiration 37 ; (c) for bare sod : evapora¬ 
tion 30 per cent. Thus replacement of forests by 
crops tends to increase tho supply of moisture to ttie 
air, and thercloro the general rainfall slightly: re¬ 
placement by bare soil would decrease t-ho general 
rainfall slightly Replacement of torests by cro]^s 
would decrease the run-off by 15 per cent, and make 
it les>s regular ; replacement by bare soil would in¬ 
crease the run-offc but would make it highly iri’ogidai'. 
A forest 30 feet high adds aliout 30 feet to the offectiv^e 
height of the ground, and this should increase t.he 
local orogra[>hical rainfall by one or two per (‘cnt 
At Mauritius, deforestation has n^sulted in a decrease 
by two or thico per cent , while, in Sweden, (Germany 
and India tlio rainfall at forest stations is about one 
per cent, greater than that at neighbouring stations 
in the open. Under average conditions the tot.al 
effect of fog and dew' is slight.—C Iv M. Douglas • 
The secoiiflary depression on the night of January 
28-29, 1927. The discontinuities associated wnth this 
intense and deepening secondary depression w'ere 
examined in det.ail by moans of autographic records 
at a number of stations. About 70 miles behind tho 
first cold front there was a. ' dry front,’ wnth a rise of 
iemperatuix* and sharfi full of relative luumdity, 
separating air kept cold and damp by the ra.in, arid 
air ])(‘hmd the ram aioa which had been w'-armed at 
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the dry adaihatic latc* when li. dos('(*nd(*d. Nem* the 
cent.re of t.he siwomlapN deprc'ssion a, " secondaiy 
wai’in siad'Oi' ’ wa.s <l(*v(‘!op(*d afi.c'r t.lu* oi'igmal waiin 
s<*<*tnr was ^ (xa'lndvd,’ / r (hsplae(al (ailirt'k' ti‘om t.he 
lower Iay(*rs ol t-hc* at.mospheri* Kidson TIk' 

t ir(;ula,(.ion ol th<‘ atmosplua-e ovMa- Alellxanm^ It is 
possihli* t-o oht.e.m tssi.miat.es ol wind vtdocit,\ a.i. high 
levels by nutans ot n(*phos(*()po observa.tinns wit.h 
a(vin*ac\ sidlicuait at linist. lor most, purpostvs. No 
other means is at prcvsiait. available for securing a com- 
parabli* amount ol data for tho same Imads m a cluiiatc 
siK'h as that, ol Mi^lhourne. d’hoso iqipcr winds are 
luiOfl from t.h<‘ pundy kx'al effiMds, though large- 
scale lo(‘al el finds are st.il! of great imfiortauce 

Liniiean Society, Novn 17--N. Id Brown Tho 
South African sficcu's of Indaooai m Thunlx'rg’s her¬ 
barium (dud P(dir ThiinlKM'g was born m 1713, and in 
du(* couise l)eca.me a ])upii of Lmne, a.nd afterwards 
piofessorof botany a.t. llpsa.la.. Ihnsailixl trom Europe 
on Dec. 30, 1771, and hinded at Fape Town on April 
17, 1772, the journey occupying iift.cnm wneks. 

TJumberg stayed m South Africa lu^arly throe years, ' 
a,nd sailed t.o Java on Mar. 2, 1775 During ins stay 
lie made three (extensive journeys, and m two of them 
wms accompariKHl by Francis Masson, who was sent to 
collect living jilants lor the Royal Jkitanic (hinlcns at 
Kewx Tliunbcrg sent or bi’oiiglit back from tho Capo 
a largeuio]lection of dried plants and described them in 
numerous separate jiamplilots and in Ins Prodromus 
Plantarum Oaponsiuin” end ‘'Flora (Japonsis.”—A. 
AV Exell : Some hybrids of Coton ca tslcr jrigida Wall. 
Ahmous hybrids oi C,Jngula Wall, have arisen at. tho 
Bagsliot. nurseries of Messrs Watoror, Sons and (Irisp. 
One or two of tliese are of consulerablo hort.icriltural 
vmlue. (loorgo Matthai. Exhibition of photographs 
and drawings of recent Mea.ndroid Aslimid (jorals. 
Tho photographs rc'presont nearly all the known spo(*ies 
ol re(*ont Moandroid Astradds, a.rid refer to mat(‘i'ial 
collecded from thi^ 1 nd(>-Pa.cifie (including the R(m 1 Sea) 
a.nd the Atlantie n^gious as widl as l.o tiype-spi'cmuais 
m i.h(* Europ(vni and Ami*r!era.n nmsixmis. l’h(\y wa'K^ 
taken wath the vainv of showing firohaihh* hmii.s ol ^ 
giMiera and spinacvs, the rang<* ot sk(*l(*t.a.l va,nation 
wit-hm (^a.<di species, tiu* apfie,nuncio ot ilu* suit. pa,rt.s 
and of sta.ges in the growt.h ol colonies, and i!lust.ra.t.e, 
for the first time, many of the t.ypiss of previous 
authors Tho drawings a.r‘o illustivi.tiva^ of t.he histology 
of jioiyps after dc(‘.aleiiicat.ion, a-ud hav<^ Ixxu made 
from serial sections. The [ihit.es will aeiumipany a 
iorthcomingmonograph in winch ariwiscd classi Heat.ion ^ 
of the group is maclc from a comparative study of thoir ^ 
hard and soft parts and of existing type-sficcimons. 

Cambrux^w. 

Philosophical Society, Oc't. 29."-A I U. Steward: On 
tho Ions interferometer. Tho lens mtorferomoter offers 
a method of examining the alx'rrat.ions of an opt.ical 
system by means of the mt.erf('r(snc<i triugi^s given by 
a w'avo of light whudi lias passed through the system—- 
which therefore is distorted by tho aJxxTat.mus nn- 
pressed upon it- and an ‘ ideal ’ wave wliicli woukl bo 
given hy a ‘ perfect ’ system. An examination is 
made of tho vmrious typos of fringes to bo expected in 
tho presencf^ of the (iifferent geometrical aberrations 
of the symmetrical optical system. Tlio basis of the 
investigation is an ‘ aberration function,’ jireviously 
introduced, associated with the characteristic function 
of Hamilton This aberration function sums up m 
itself all tho geometrical aberrations of tho optical 
system and do])©nds u()on these aberrations alone.-- 
J. A Gaunt and W IL M^Crea : I’ho emission ofi 
radiation by a quadripole oloctric moment on th(V 
quantum mocliaiucs. Dirac’s (piauf.uin meebanical 
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theory of dispeisioii is aclajited to calculate the radia¬ 
tion from the quadripole moment of a system It is 
applied to the quadripole radiation of a Planck 
oscillator (An = 2 ) and to the case of a rotating rigid 
homopolar diatomic molecule —G. H. Aston * The 
amount of energy emitted in the 7 -ray form by 
radi um E A method of finding the order of magnitude 
of the small amount of energy emitted m the 7 -ray 
form by radium E is given. The method involves a 
comparison of the ionisations of the 7 -rays of radium 
E, radium B, and radium C. The energy is also 
estimated in another manner, and the two methods 
agree m showing that the 7 -ray energy is of the order 
oi 1 per cent, of the /3-ray energy, i.e. about 3000 volts 
per atom disintegrating Only one 7 -ray quantum is 
emitted in about thirty disintegrations, and it is 
suggested that this 7 -radiation has a continuous 
spectrum—W H M‘Crea : ( 1 ) The specific heat of 
water vapour and the theory of the dissociation of 
water vapour at high temi^eratures. The elementary 
(quantum) theory of the specific heat together with 
dissociation accounts quite satisfactorily for the ob¬ 
served specific heat of steam. The dissociation theory 
is applied in such a manner that it also checks the 
observed values of the dissociation and enables one to 
estimate certain molecular constants from them. The 
range of temperature considered is about 100° C.- 
2000° C ( 2 ) The specific heat of carbon dioxide and 
the form of the COg molecule Neither the linear nor 
the triangular model hitherto given for the carbon 
dioxide molecule accomits properly for the observed 
specific heat curve. A hypothesis on which the mole¬ 
cule changes from the first to the second form when a 
certain vibration becomes excited is suggested. It 
gives better agreement for the specific heat and seems 
to explain some anomalies of the band spectrum. The 
effect of the interaction between vibration and rotation 
on the specific heatjit' high temperatures is considered. 

Paets. 

Academy of Sciences, Nov. 7 —H. Deslandres : 
Cbntribidfon to researches on the secondary spectrum 
of hydrogen and also on other spectra. The strongest 
liands of this spectrum appear to be due to the 
molecule II 3 , already proved to exist by J. J. Thomson 
with the mass spectrograph —C. Matignon and J. 
Calvet . The chemical properties of pure alummium. 
Commercial alummium, purified by Hoope’s electro¬ 
lytic method, v mtams from 99 8 per cent, to 99*98 
per cent of atummmm. Solutions of caustic soda 
attack commercial and purified aluminium similarly, 
and the two cannot be distinguished by attack with 
this reagent The purified metal, however, is very 
resistant to attack by hydrochloric acid (2*65 normal). 
—Pierre Termier : Some results of the Congress of the 
Carpathians Association held at Bucharest in Septem¬ 
ber 1927.—A. Kolmogoroff: The law of large num¬ 
bers (theory of probabilities).—R. Risser : A formula 
representing the living population. A modification 
of Altramare’s formula on the probability of life.— 
B. Gambier: Contact of skew curves. The theorem of 
Meusmer and generalisations. The intrinsic equation 
of a surface —Richard Birkeland: A general pro¬ 
position on hypergeometric fmictions of several vari¬ 
ables.—Mandelbrojt. A recent work of Widder and 
Gergen.—Edm. Lahaye : The apphcation of a new 
method of integration to the equations y' ~R{x, y) 
where R is rational m y —Felix Lepnnce-Ringuet: 
The properties of wire cables [pit shaft] deduced from 
statistics, trials, and results obtained in use.— J 
Gnalou . Plane vertical rotational movement of 
perfect liquids. Flow through an orifice.—Th. de 
Bonder , The problem of n bodies m the theory of 
relativity —Georges Henri Huber : The influence of 
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smiaces of atmospheric discontinuity on the propaga¬ 
tion of short [radio] waves.— J. Risler * The pheno¬ 
mena of gas absorption and equilibrium oi pressme m 
lamps Avitliout filament. The introduction of a small 
quantity of anthraquinon© into a two electrode ^’■alve, 
used as a rectifier, maintained a pressure of about 
0 1 mm. The efficiency of the rectifier lemained 
steady for several hours.— C. Mihul • The structure of 
the siiectrum of O II —Emilio Damour and A. Thuret : 
The determination of the temperatures of commence¬ 
ment of fusion and of tempering of industrial glass — 
Vasilesco Karpen * Batteries with non-attackable 
electrodes —G, Athanasm The radioactivity of th© 
warm springs of the Bams d’Hercule, Roumama — 
Fred Vies and Mile Madeleine Gex : The optical pro¬ 
perties of sulphonecyanme in different saline solutions 
and their application To the comparison of salts — 

L Abonnenc : The surface tension of aqueous solu¬ 
tions of acids.—Mile M Pernot. The system mercuric 
iodide, potassium iodide and water. No evidence has 
been obtained of the salt Hgl 22 KI . 2 H 2 O. The only 
crystalline species mdicated by the diagram is 
Hglglvl, HgO —Ch. Quillard • Measurement of the 
oxidisability of alummium and its commercial alloys 
after activation -with mercuric chloride. Th© metals 
were treated with mercuiie chloride solution, washed, 
rapidly dried, introduced into a calorimeter and th© 
rise of temperature noted. It is shown that the 
method will serve for the rapid differentiation of 
aluminium alloys from the point of view of their 
corrodibility.—^Amand Valeur and Paul Gailliot * The 
mechanism of the reactions accompanying the forma¬ 
tion of Cadet’s oil. The effect of heating a mixture 
of iiotassiimi acetate and arsenious acid gives a com¬ 
plex liquid the starting-point of which may be regarded 
asmethylarseme.—E Raguin : Aiitestephanian trans¬ 
port jihenomena in the substratum of the crystalline 
strata of the gioat coal ridge of th© French Central 
Plateau.—G. I. Verescagin : New studies of Lake 
Baikal.—Joseph Levine : The role of ozone in the 
atmosphere.—Henri Coupin . The nitrogen nutrition 
of Pemcilhnm glaucuyn. —Pierre Lesage . The pre¬ 
cocity and final yield in the thermobiology of plants 
and variations with latitude.—Lucien Daniel : The 
variations of descent m grafted Jerusalem artichokes. 
—Costantmo Gorini • Bysgenesic milks 

Calcutta. 

Asiatic Society of Bengal, Nov. 7.—Bruce 
Hannah : Indian origins. It is suggested that th© 
old Dasyus of Sapta Smdhavali introduced Nature 
worship into northern India in Vedic times ; that 
they became the Brahmans of Kuruland ; that Taxila 
was a city of theirs ; and that th© ‘ finds ’ recently 
made at Harappa and Mohenjo-Daro were Dasyuan 
and have nothing to do with Sumer.—^W. Ivanow : 
Notes on Khorasani Kurdish.—^Mrs. C de Beauvoir 
Stocks : The Khyber Hazari. This tribe inhabits 
th© Lolab valley in Kaslimir, but their original home 
is in the Hazara district to the east of Afghanistan.— 
R. D. Banerji . Th© Indian affinities of Ainu potteries. 
Three types of Ainu pottery discovered among th© 
shell moimds of the sea coast of north-eastern Japan 
and preserved in the Museum Shoshu-Kan, show a 
marked resemblance to Indian prehistoric pottery of 
the Copper Age. The first of these is a suspension 
vessel, numerous examples of which have been dis¬ 
covered in Baluchistan, Mohenjo-Daro and Harappa. 
The second is a ‘ wm© cooler.’ Such vessels with 
handles have been discovered in Japan and Baluchistan 
and without handles in Taxila and Baluchistan. The 
third type is a bird-shaped vase, numerous examples 
of which have been discovered at Mohenjo-Daro and 
Harappa. It resembles the famous dove-vase from 
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Knossos.— I). iST. Majumdar * A few tj’pes of Ho 
Songs —C- J. George : South Indian Aphididae 
The results of a preliinmaiy survey of the aphid fauna 
of South India, with special reference to the sjpecies 
found m the neighboinliood of Coimbatore, is given. 
This IS a first step towards devismg control measures 
against plant hee in those parts. 

RoIvIE. 

Royal Academy of the Lmcei : Communications 
received durmg the vacation —Hadamard and E. 
Landau * Entire functions of finite species—C. Foa * 
The neurochemical mechanism of vagal iniiibition in 
the heart of mamniifers. Further experiments show 
that, in the heart of mammifers, vagal inhibition 
IS accompanied by liberation of a substance of 
mhibitmg effect, and that this is probably destroyed 
rapidly in the texture of the myocardium where it is 
produced and does not pass into the coronary reflux 
ciiciiit unless the conditions of permeability of the 
cardiac fibre are altered, for example, by spnnldmg the 
isolated heart with Rmger-Locke solution.—^A. Russo • 
Attenuation of the sexual power of the impure gametes 
which accomplish the second accessory conjugation m 
Cryptochilum ecJimi —L. A. Herrera : Imitation of 
organised forms by means of sodium stearate. Fut'ther 
experiments, with ordniary petrol and sodium stearate, 
coiLfirna the importance of the fatty acids m morpho¬ 
genesis —R. CaccioppoH: Multilinear and higher 
degree functionals.—G. Krall: Infiaiitesimal variation 
of Green’s fimctions relative to pluri-comiected plane 
fields.—R Mazet: Complements to a note on the 
oscillation of a liquid in commimieatmg vessels. —G. 
Thomsen . The rotation of the earth in relativistic 
mechanics.—A. Merola : Photometric observations 
of the new variable ni the constellation Auriga.— 
Baruzzi: Periodic courses of the mean diurnal 
temperature at Modena —F. Eredia : The resultant 
direction of the T^ind at various altitudes deduced 
from observations of pilot balloons at Yigna di Valle 
(Bracciano).—^F. Rasetti: The intensity of a pro¬ 
hibited potassium Ime. Investigation of the anomal¬ 
ous dispersion by Puceianti’s method gives for the 
doublet 4^^ - X4642, of the potassium &ijeeti*mn 

a number of dispersion electrons one million tunes 
less than for the first doublet of the principal spectral 
series, X7665, 7699,—^A. Ferrari: Crystallme structure 
of the bivalent chlorides . Anliydrous cobalt and 
nickel clilorides. These chlorides exhibit the same 
stmcture as magnesium chloride, being rhombohedral 
and pseudo-cubic. The rhonibohedra constituting 
the elementary cells contain 16 molecules and have 
for a the following values : MgClg, 10*16 ; CoClg, 
10*02 ; 10-00 A. The calculated densities are 

respectively 2*41, 3*43, and 3*45—L. MascarelH: 
Contribution to the knowledge of diphenyl and its 
derivatives. Interpretation of the phenomena of 
optical isomerism. Of various diphenyl derivatives 
examined, only 2 : 2Ldiamino-6 : 6 ^-dimethyldiphenyl 
appears to be resolvable into optical antipodes. This 
compound was obtained by treating 2 -iodo- 3 -nitro- 
toluene with, powdered copper and reducmg the 
resultant 2 : 2^-diiiitro-6 : BLdimethyldiphenyl. Under 
the action of d-tartaric acid it gives a sparingly soluble 
salt which is converted by ammoma into a Isevo- 
rotatory isomeride of the" original compound.—^A. 
Desio : The Miocene molluscs of Porto Bardia and of 
the oasis of Giarabub.—Piazza : The presence of 
scorodite m certain tmigsten minerals of Portugal.— 
E. Serenx: Investigations on the chromatophores 
of the cephaiopods. Experiments on Octopus vulgaris, 
Eledone moscliata^ Loligo vulgaris^ Sepia offiemahs^ 
Sepiola elegans, etc., show that, with gradual heating, 

K'o. 3032, VoL. 120] 


a certam exaltation of the pulsatory activity of the 
chromatophores often appears between 25° and 30°, 
this bemg followed, at 37°-39°, by a general and 
reversible expansion On the other hand, on cooling, 
complete retraction of the chromatophores is observed 
between 10 ° and o°, and evident diminution of the 
electrical excitability below 5°. The chromatophores^ 
exhibit only slight sensitiveness to variations of the 
osmotic pressure. As regards tJie influence of various 
cations, both the allvali metals and those of the alkaline 
earths have a contiactuig effect ; with the former, this 
IS greatest for potassium and least for sodium, and with 
j the latter, greatett for barium and least for magnesium. 

1 —G. Cotronei Time of development of the liumorai- 
I nervous correlations. Investigations on amphibia 


Sydney. 

Linnean Society of New South Wales, Aug, 31.— 
J. R. Malloch . Notes on Australian Diptera (12). 
This part deals with the family Tachmidse. Two 
new genera and foui‘ new species are described. 
Keys to genera and species are given with many 
useful notes.—I M. Mackerras: Notes on Australian 
mosquitoes (Diptera, Culicidse). Part 2 . The zoo¬ 
geography ot the subgenus Ochlerotatus with notes 
on the species. In this part, evidence is brought 
forward to support the opmion that both groups Oi 
this subgenus of Aedes colonised Australia from South 
America, one entering this country from the north 
and the other from the south. A key to adult females 
IS given and the status of the various species is dis¬ 
cussed. One species and one variety are described 
as new.—^A. G Hamilton . The xerophj-dic structure 
of the leaf in the Austrahan Proteaeese. Part 1. 
The author gives a general account of the methods 
adopted by the Proteaeese to lessen transpiration, 
and points out that several recognised devices are 
not found in the order, as leaflessness, bloom, wax 
or varnish, hygroscopic salts, and ethereal oils 
Hairiness, too, it, not developed to tlie extent it is 
m the South African Leiicadendroii, although many 
of the Gre\’ilieas and Banksias liave densely hairy 
undersides to the leaves The conditions leading to 
xerojiliyily are discussed, and the view expressed that 
the mam factor is the edaphic conditions. From the 
fact that favourable conditions do not lead towards 
the mesophytie form, it is surmised that the xerophjT-ic 
characters have been so long fixed that no alteration 
is possible. The structure of the fiat-leaved Hakeas 
is then described, several remarkable modifications 
being noted. One of the most striking features is the 
enormous development of sclerenchyma (coliunnar, 
detached masses, and fibrous).—G. A. Waterhouse: 
Australian Hesperiidse. Part 1 . Notes and new 
subspecies. In this paper an alteration of the sequence 
of the genera in the subfamily Trapezitma 3 is given, 
a new species allied to Hesperilla cry^ysargyra is de¬ 
scribed and figured, new subspecies of H. donnysa 
and H. chrysoti’icka, and the lutherto unknovi;i 
female of Toxidia crypsigramma are described and 
figured. 

Royal Society of New South Wales, Oct. 5.—R. H. 
Cambage : The vertical growth of trees (2). Nails 
were placed one foot apart m young trees of various 
species of Eucalyptus, Angopliora, Acacia, and 
Grevillea From four to eleven nails were inserted, 
and though some trees increased then? length by 50 
per cent, in five years, and one by 160 per cent in one 
year, there was practically no extension of the stem 
up to the highest nail, but the trees grew from the 
summit or growing-point. 
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The Economic Proceedings of the Royal Diiblm Society V*/ 2 So 
20 The Inflaenee of Separation and Pa'>tpari'' 3 tion ju the b vt* an'i 
» Distribution of the Fat Glooules in Milk and Cr* an TGrcmv A 

Beckett Pp 3n3 317i-l plate (Dublin. Hod^^ps, Fxggis and CG , 
London Wiiiiams. and Norgate, Ltd ) Is 
Department of Agriculture, Jamaica Entomological Bulotm, No i, 
Parts 1 and 2 Catalogus IU'ectorum JamciceLSi.s By C C CxOt'Kiev 
Pp 11 —114i-xiF-ri04-ii (Jamaica,, B "W I Go’. ernmnni Prmtmg 
Office, Kingston) 2a. 

Treatment of iubeicidosis * Costs at Re::,ident.ai Institutions Olev’o 
1*22A T ) Pp ^21. (London Ministry ot Heaith ) 

Melbourne Observatory Hourly Values ot the Mag’netic Ele« i,ents at 
Toolanai iii 1925 Oospiced and reauc'=*d under toe a lect^on Id 
J. M Baldwm. Pp 111 -]-J7 (Meiho-mrie* H J Gri-en ) 

Commonwealth of Australia Council fur Scientific and Ind’mtrial 
Research Bulletin No 23 The Pos‘'’bihtie'' of" Power Atcr’^-ol and 
certain other Fuels m Australia. ByG A Cook Pp lOh (Melbourne 
H J Green ) 

British Piiotogiapluc Res‘->arch Assuciation Report for tire Year 
192 d-J 7 Pp 15 (London ) 

Proceedings of tiie Society of Psychical Research Part 103, Vol 36, 
No’iember. Pp 515-576 (London Fianc s EdwaiU', ) 4.'- I'et 
The Journal of the Institution of E’ectrmai Engineers EdAea oy 
P F Rowell Vol dj, No 371, November Pp U77.i024-f cTVii 
(Lonuon E and F N Spon, Ltd ) 10s dj 

Go\ eminent of India Department of luduAnes and Labour (Public 
Works Branch) Irrigation n India ReVien for ll»25-2o Pp 10+37 
(Simla Go\eTKment of India Press ) 

The Lancastei Astronomical and Scmntific AssociaDon Annual 
Report, June 1927 Session 1*»27-192.'' Pp 27 (Lancaster) 

The Proceedings and Tiansacriuns of the No-^a Scotia Irsf-'tnte of 
Science, Haiifav, Nova Scotia Vol 17, Part 1, bession li.OO-2'tj!7 Pp 
1Z+107+U1 (HaLfaT NS) 

The Mersey&ide Auuanum Society Anniial Report and Proceeding-, 
First Session, 1926-27 Pp 22 (Wallr‘-ey ) 

Bureau of Education India Pamphlet No. 24 Notes on Garden 
Work in a Village Primary School By A 0 Dooos and Ra, Sahib 
S. N.Sil Pp 11+9+4 plates (Calcutta Goiernment of India Cen‘ral 
Publication Branch ) 7 annas , 

The Journal of the Astronomical Society of South Afnc t Edited ny 
Dr H fepencei Jones Vol ‘2, No 2, October Pp 39-S3—0 
(Cape Town ) , to non mtmheit,, 2 =! 

Philosophical Transactions of th^- Royal Society of Lon ion Sc’ es B 
Vol 21b, B 431 On the Causes and Ecological Signihcance of Stumatal 
Frequency w.tn Special Pteierence to the Woodiand Flora By Dr 
E J. Salisbury Pp ir» CLondou Harr’son ana Sons, Ltd ) 
Aeronautical Research Committee: Reports and Memoianda. No 
lOSl (M 4b) The Flexure ol Turn Cjimutical Shells and other “Thm” 
Sections By L G Bia/ier (E F 175 ) Pp 22+ s plates Is net. 
No 10y7 (Ae 27bj The Floiv of Air and oi an Inviscid Fluid around an 
Elliptic Cylinder anti an Aerofoil of InSmte Span, especially m the 
Region of the Forward Stagnation Point. By A Page (A 3.a A^ro- 
foils-Geneial 56a—T 2163a ) Pp 20+2 plates. 2s net (London. 
^ H.M Stationery Office ) 

' Canada. Department of Mines * Mines Branch Investigation- of 
Fuels and Fuel Testing (Testing and Research Laboratories), 1925 
General ReMew of In\estigations By B F Haanel and R E Gilmore. 
(No G71 ) Pp viu+lSt+T plate- (Ottawa. P A Acland > 

County Council of the Wtst Riding of Yorkshire Twenty-third 
Annual Report of the Education Committee, 192b-27 Pp ii+lh5 
Handoook of the Ecutation Committee Part 2, Higher Ed ication, 
Section 0 : Regulations relating to Training ot Teachers, 1928 Pp iv+ 
14. Part 2, Higher Education, Section It) Regulation- rehiting to 
Scholarships and Exhibitions 1 *23 Pp iv+50 (WakeLeld ’ Educa¬ 
tion Department) 

Transactions and Proceeding- of the Botanical Society of Edinburgh 
Vol 29, Part 4, Session lb2o-27. Pp wv-xxxii+Sll 445 + vn. (Ed’U- 
buigh ) 7s Ctil. 

Memoirs of the Department of Agriculture, Trinidad ard Tobago 
- No 3 A Catalogue ot tlie Trmidad Lepidoptera Heterocera (Moths) 
By William James Kaye and Sir Norm in Laniont. Pp 1111 + 144—xi + 
2 plates (Trinidad, B W.I. Government Printing Ofhee, Poit-of- 
Spam } 5«t 

Imperial Department of Agriculture for the "West Indies Report on 
the A’gncultural Department, St Vincent, for the Year I’Ct. Pp. i\ + 
37 (Trmidad, B.'W I ) t>d 

The National Institute of Agneultural Botany. Eighth Report and 
Accounts, 1920-27 Pj) 20. (CJambiidge ) 

Foreion 

Proceedings of the United States National Museum Vol 72, Art 15 * 
The Aiistiulian Land Shell, Theisiffa Inpartifa, and its Allies By 
William B. Marshall (No, 2711 ) Pp 16+3 plates Vol 72, Art 17 
On sime Terrestrial Isopods m the Uniteil States National Mu-eiim 
By Hans Lohmamler (No 2713 ) Pp IS (^Washington, D C Gfuein- 
ment Printing Olhee j 

S\ mges Geologiska Undersukmng Scr Ca, No 19 Die Zoanthana 
Rugosa von Gotland (Bes Noidgtgland) imbst Bemerkmigen zur 
Biostratigiaplne des Gotlan.lium Von Prof Dr R W^edekind. Pp 
95+3*1 Tafeln S kr Ser Ca, No 2(1 Strassa och Blanks Jarnmalnis- 
falt Geologisk Beskrnnmg Av Per Geijer (Siimmiry* The lion Ore 
Fields of Stiassa and Blanka ) Pp 4S+5 Taylor 5 ki (tetockholm ) 
Publications of the Astionomical Obsenatory of tlie Warsaw Uni¬ 
versity. Vol 3, Part 2 ’ Detennination of La^-’t *de bv the Method of 
Equal Altitudes 01 D.flprent Stars (Pie\v.iOw’s Methnd)an.l the Con espond- 
mg Scar-Pairs for Northern Latitudes 20'-40 and for the Epcch l^so 0 
Vol 1. Northern Latitudes 20-25= Part 2 The List of Stars. By 
Prof. M. Kamienski. Pp 44 (Waissw ) 
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! Geo ogi^ka ITiiderstikrarg Ser C, No 340. Ortrasket och 

dess tapt 1 '^g-Eetastrofer Av G Lundiiuist Pp 56 + 1 Tavia 1 kr 
I Scr C, No (41 Jo'*dbL.lv 1 Av K E Sablstiom. 

! Pp 34-rl TavK 1 kr Ser C, No 342 Brattforsheden, ett varm- 
I'ud-kt ra^mueitekonipies och de-s cyner Av N. G Horner Pp 
2t'3i;-^2 Tavlro kr Ser C Nu 543 Some Mraenal Asweiatious 
t.*.m tPt Norb^rg D’stret By Pei Geifer With Analyses by Artur 
By-,aiin Pp 32 1 Kr Ser C, No 344 Aneyiii's-och Litonnagiaaser 

mo:'> ueoloj:"5ica kartomdr-t G'lsain Av G'lnnar A<=sarssoii ^Pp 2*»+l 
lavia 1 Kr .'-■^r C No 315 KlassJ katmn ?v svenska akerjordar. 
Av Gannar Eksf'm Pp 101 2 kr. (Stockholm l 

Agncdtmal Experiment Scatiun, Mmhigiu State College of Agn- 
eu.tui“ tiud Apnhei r-c.e’ce Snecial Bu etm No 1C4 Diagnosing 
Oruiard Lis IJy V R Gardner, R H Pett.c C W Bennett and 
W C Dutton Pp 7»' + S p’'at'*« kSpecml Balktnr No 165 Manage¬ 
ment 3fethnds in tne R’-p^eiry Plantation Bv A H Teske and 
V R Gardner Pp 3- (East Larisir- ^licr'j 

Bera IiD dcr NaturforschmidenGe-ei>ehatt/’i Fien.urg Bi Hn'aii-- 
gegeben von Prof J L Wiisei Aehtu.idzvvau ^gster Ba^'1 Erstes 
Pp 23« (Fieibnra 1 Br ) 

B'dleuii of tie An ei t >t MuseT.m of Natural H's+try Vnl 57, Ai^ 2. 
D’ptera of the Auietn.^n Ma-euru Co ’-.0 E ipe .n.uh. ‘ C H Cunaii. 
Pjt ^3-5'*, (New lorK n ) 

Uimeib ty of Orenon Paidicut on Geolugy Sene-, Vok 1, No 2 A 
tititiv* 'Mineralogieal and Cl emical Classihceiion of Igreou- Rocks 
By Edwm T Hcmre. "Pp ii-^lVD20O fEugere, Oregon f j dollar-. 

Prcteeuiug- ot t-ie Ui'Ted State-, Natioiia* Miiserim. Voi 72, Art. 1: 
Description of JitCT/h >/u>t i ’J t>tatnm, a Hooxworir of Carnivores, 
and a Revie.v of the Gm d» Ai cylostoma By Benjanan Schwartz (No, 
2697 ) Pp VM 72, Art " New Spec a s of Twe-Wmueu Files of the 
Family Cyrriuie, ndh a ne*r Cr^'iius from the Pnikpp nes By J 31 
A.dnch «No 2701) Pp 4 I ol 72 Ait 10' Addit’oos tr tke Unpei 
3 Cretaceous Invertebrate Faunas of the Caiohiias By L^ovd W Stephen¬ 
son (No 27 O 0 ) Pp 25 -r • plates 72, Art. 13 3Ii-ct I’aneous 

N.»tes and Descriptnaife of ickiiennion-Fbe- By R A. Ci-urrau (No. 
27U" ) Pp 22 Vol 7 j Alt 21 The Oxidation of 3Dte.jiii lionq with 
ComparatiV’e De-cT* ptio»^s ol two new E'-aii'p.es of Ma-inetiC Iron Oxides 
from r'*'’-estT lai Sj rce- By Earl \ Shan nor. (N** 2717 ) Pp 15. 
(Wc.sh’.ngto-s D C rTO\emTnent Pnnt n,, Offic' ) 

United States Di=pamiifnr of Aiiiculture Dejiartinent Circ..lar 423 
Tne U-e of the EiectroiVt.c B.idge f.-r DeterTrurng SjI* ile By 

R O E. Bav.3 Px# 14 (Wc-liii...tr»ii, D C Gov ernment Prmtiii ^ Office.) 
o o ut- 

Gaialogup 

Star-dard Catalo-ue, Vol. 1, 1928 edntioii. Cheir’stn, iiicluamg 
Appam+us fer 7*^6 Teicmng nf and Research 3Vork a Cheni.htT'y, Orga’uc 
and licrcau c, vvAh Spec.m Sections on Industrial CheiUiStry, aiso 
Assay and 3Ieteorologicrd Appaiatus Pp xxii+1142 (London . Baird 
and Tatlock (London), Ltd.) 


Diary of Societies. 

SATUEDAY^ December lu. 

Mathf'I4.tical AbSOCT^TiON (at Bedford C'dlege for Women), at 3 —F C 
Boon ‘ A Matherratical Course fur Pasl-3Iatritiiktion Non-spt-culist- 

North of Enolanb Institute of 3Iining and .Mechanical Engineers 
(Associates and Students’ Seet.on) (at Newcastle-upon-Xynti, at 3.—7 
A 3L Bryan: A Contribution to the Solution of the PiuOitiru of 
UnaergTound-HauIage Accid'-nr*?, wnth Special Reference to the 
Northern ilines Inspection Division-''h-t71 ,oc furfe* * ft'- tu^ion — 
Feeding and Treameiit uf Anneals Below Uioimd and Stabling, by 
W. S R’der; Remarks on the Mines (Wurkirg Facilities an*! Supxiort) 
Act, lo23, by J. S. Robmsou. 

Royal Institution of Greai Britain, at E — F J 31 Stratton. 
Recent Developirexits in Astrophysics (I ) 

British PsxcHOLooif \l Society (Extraord’uary General ileeting) (at 
Royai Anthropological Institute), at 3 —Conen eiation ami Dec.-um as 
to Pioposed Alterations of tiie Rules of the Society —(AuLual General 
3Ieeting )—Prof 3Iary W Calkms Self Psychology 

3 I 1 NING iN-TiTCTU ot StoTLAND (at Royal iVcli’^ical College Glasgow), 
at 3 —Palters open for d.scussion —Sliners Nystagmus, by Dr J S 
Hahlane and Dr T. Lister Llewellyn, An Impioved Fact Conveyer, 
bv A V Reis; The Transpoit of Injured Per&uns Undergroimd, by 
D- Davidsun. 

Physiological Society (in Dexiaitmentof Phy siolog 5 % Bedford Ccdlege), 
at 4 —J P. Bouckaert * Factor^, iihlueneirg lluscle \iscusity ■—3V H 
Craih Eleetnc'ii Responses from a Stiip of Cuianspd bkeletal 31iifccle 
under Varmu- Conditions—K. E Harn-: Observation- upon a 
Histamne-like Suostance in Skin Extiucts —T. Lewis • The Active 
Relaxation of Capillaries aim Veiiu^es in the Reflex Flare —H Florey 
The Diaxihragmatic Lymphatics and Absoiption from the Peiiton^al 
Cav ity. —P. R. Ciutis Bitlerences between the Activities of Adrenaline 
and Ephednne—F. C W Davies and 3t. Rabinovich: The Eflects of 
Subcutaneous and IntrapeiituiiPal Injections of Oxygen upon the 
Oxygen Saturation ot Arterial Blood. 

2 IONDAY , December 12 

Royal Gf.ogbaphical SociETX (at Lowther Lodge), at 5—Dr Vemng 
3Ieinesz Gravity Survey by Submarine vu Panama to Java 

Royal Societx of 3Iedicine (3Vai Section), at 5 —Wing Comdr. T S 
Rippon The Dauger In-lmcts 

iNSTiTtTioN OF AUTOMOBILE ENGINEERS (Birmingham Branch) (at 
Queen’s Hotel Biimmgham) at 7.—Di A F Bui--tall * Experiments 
ou Vanous Gaseous Fuels m a High-Speed Internal Combustion 

Engine 

Institution of Electricvl Engineers (Mersey and North Wales 
(Liverpool) Centre) (at Liverpool University), at 7,—Prof B W. 
Jlarchant High-Frequency Currents (Kelvin Lecture). 
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Institution of Electrical Engineers (Noitli-Eastein Centie) (at Royal Society of Medicine, at -Sn Alexandei Houston. Ihe 
Armstrong College, Ne\Ycastle-iipon-Tyne)j at T —D B Hoseasoii Romance of London’s Water Siippij 

Squirrel-Gage Induction Motors 

Institute OF Met4ls (Scottish Local Section) (at 3') Elmbank Crescent, THUESDAYi December 15 


Glasgow), at 7 30 —Dr. E Hay Age Hardening of Allojs. 

Railway Club (25 Totliill Street, S W), at 7 3Ji —K Bioun* The 
Story of a Deielicfc Line—-the Cliesteiford and market Railway 
Institution of Electrical Engineers (Western Centre) (at Swansea) 
Medical Society of London.— Dr E Callender Di. Gordon Holmes, 
Sir Maurice Craig, and others : Debate on Insomnia 


7 ' UESDAY , December 13. 

Royal Society of Medicine (Therapeutics Section), at 3.—Dr H U 
Dale, Di. G Graham, and others: Discussion on The Action of 
Syntlialm. 

Royal Institution of Great Britain, at 5 15 —Sir William H Bragg 
A Tear’s TTork m X-Ray-Crj stal Analysis (IV ) 

Institution of Petroleum Technologists (at Royal Society of Arts), 
at 5.30 —H. R. Ricardo and others Detonation in Motor Puels 
(Symposium) 

In'^titution of Civil Engineers, at 6 

Illuminating Engineering Society (at E.L M A. Lighting Service 
Bureau, 15 Si\ oy Street, M C.), at 6 —J L If Cooper An Investiga¬ 
tion of Electric Lighting m the Engineering Industry. 

Royal Photographic Society op Great Britain (Scientific and 
Technical Group), at 7.—M P Villard On the Chemical Effects of 
Radiations —H. W Lee. Change of Focub when the Ob|ect possesses 
Great Depth —P. P O’Sliaughnessy : The Rate of Debiheration of the 
Wet Collodion Silver Bath 

Institution of Electtrioal Engineers (Xcrth-Western Centre) (at 
Engineers’ Club, Mancliestei), at 7. 

Institution op Electrical Engineers (North Midland Centre) (at 
Hotel Metropole, Leeds), at 7 15.—W. McClelland Tlie Applications 
of Electricity m Warships 

SociEiY OP Chemical Industry (South Wales Section) (at Technical 
College, Cardiff), at 7.30.—Dr. S. R Ilhngwoith: Notes on Coal 
Repeal eh. 

Institution of Electrical Engineers (Scottish Centre) (at Royal 
Technical College, Glasgow), at 7 30.—F. H. Clough . The Stabilitj of 
Large Pow'er Systems 

Pharmaceutical Society of Great Britain, at 8 .—B. Hatschek: 
Some Propel ties of Jellies (Lecture) 

British Institute of Philosophical Studies (at Royal Society of Arts), 
at 8 15.—Prof. T P. Nunn : Anthropomorphii-m m Science. 

Royal Society of Medicine (Psychiatry Section), at 8 .30.—Dr. M 
Ciilpm* A Study of the Minor Psychoses, their Clinical and 
Industrial Importance. 

Illuminating Engineering Society —J L. IT Cooper: An Investiga¬ 
tion of Electric Lighting in the Engineering Industry 

Institution of Mechanical Engineers (Swansea Branch) —J. Adamson 
and F Jones • Reduction of Steel Works Costs by the Use of Waste- 
Heat Boilers. 


WEDNESDAY^ December 14. 

Society op Glass Technology (at University College), at 2 40 — J H. 
Davidson and Miss V Dimblehy: The Analysis of Opal Glasses —Miss 
V, Dimbleby and Prof. W. B. S Turner: The Durability of Iron Con- i 
taming Glasses —Dr. 8 English, H, W Howes, and Pi of W. B S I 
Turner : The Effect of Iron Oxide on the Properties of Glass 1 

Electrical Association for Women (at 85 Newman Street, W ), at 3 — 
H. H. Berrj’’. Coleetnc System of Heating j 

Royal Institute of Public Health, at 4 —Dr. E W. Hope: The 
Changed Conditions of Quarantine. 

Royal Meteorological Society, at 5.—Sir Napier Shaw, R. G. K. ! 
Lempfert, and Mi»s B. E Austin* International Commission for the 
Upper Air. Report on the International Days of 1923.—Sir Napier 
Shaw * Geopotential and Height m a Sounding with a Registering 
Balloon.—L. F, Richardson and B, B Mnnday: The Single-layer 
Problem in the Atmosphere and the Height-integral of Pressure.— 
Lu P Richardson, D. Proctor, and R C, Smith * The Variance of 
Upper Wind and the Accumulation of Mass. 

Geolooioal Society of Ijondon, at 5 30.—Dr. E. Greenly : The Lower 
Carboniferous Rocks of the Menaian Region of Carnarvonshire: their 
Petrology, Succession, and Physiography, with PalaeontoXogical Notes 
by Dr Stanley Smith. 

Institution of Automobile Engineers (Manchester Branch) (at 
Bngineers” Club, Manchester), at 7,—G J. Rackham: The Modem 

Motor Bus. 

Electrioal Assooiation for Women (at B.L.M.A. Lighting Service 
Bureau, 15 Savoy Street, W.C ), at 7 —Miss M, G, Reading and others: 
Discussion on Some Difficulties in dealing with Consumers. 

NoaTH-EAfiw Coast Inctitution of Engineers and Shifbuilders 
(Graduate Section) (at Bolbec HaR, New<Mistle-upon-Tyne), at 7.15 — 
H. Caird: Ship Ventilation. 

Glasgow Usiveebity Alcrei^iists’ Club (in Glasgow University), at 7 30 . 

—Dr. R. M. Bronte: Medicine and (hrime. 

Msbbeysibe Aquabium Society (at t Falkland Road, Bpremont), at 7.30. 

' —F. jBffmm : The Diseases of Pish and their Diagnosis 

RNOtNEERiNG SOCIETY 0oiutly With Society of Chemical 
Industry, Society of Dyers and OoJouriste, Textile Institute, Bradford 
- Textile Society, and Brwlford Scientific Society) (at Mechanics* 
lustitote, Radford), at 7.30.—H. P. Hird: Low Tmpeature (3arhomsa- 
tw* (Lectaw). 

Royal Sooieyt of Abts, at 8 .—Major R. G. H. Clements : The Bvolu- 
1 t|it» of Modem Road Snrfaises 

',PoLK*'l 4 >teE' 8 oCT'irrY (at University College), at 8 .—Poof. H. J Plenre. 

C|«wtMts im Folfc-iWe; with illustwtious from Wales. 

' ASTBiONo-KiteAL' ANu SciENTiFio AssoOuTfoK (at 'Storey 

I' at 8'.—E, W- H. Piper: Wells Cathedral. 

Mmm^ 'RottWfY (at Royal,'Society), at $.30.—Sir, Bernard Mallet. 
; for Rweawsh a»siwg onfc of ihe Population Contferenoe. 


Linnean Society of London, at 5 —Dr K Iilunstei Strom Recent 
Adiances in Limnology —Di. T A Stephenson . Species among the 
Crelenterata / 

London Mathematical Society (at Royal Astronomical Society), at 5.— ^ 
Prot E T Whittaker. The Influence ot UiaMtation on Electiornagiititic 
Phenomeua (Lecture) 

Ro\al Institution of Great Britain, at 5.15 —J. Kewley Petroleum 
Xatuiai Gai»es and their Deri\atives (II) 

Tn&tiiution of Mining and Mii.TALLORtA’'(at Geological Society), at 5 30 
iNbriTUTioN OF Electrical En&ineeks, at 0 —D B Hoseason Sqinuel- 
Ccice Induction Motors 

Ikstiiuie of Metals (Biimingham Local Section) (jointly with 
Birmingham Metalluigical Society and Stafloidshire lion and Steel 
Institute) (at Engmeers Club, Biiiningham), at 7 —Dr L Aitthison 
Duralumin 

Institute of Patentees (at Caxton Hall), at 8 —A Ryner: The Com- 
merciahsation of Inventions m this Country. 

Institution of Mechanical Engineers (Biimmgham Branch). — Sir 
William H- Biagg * Application of X rajs to the bUidy of the (Crystal¬ 
line btuicture of Materials (Thomas Hawksley Lecture) 

FRIDAY, December 16 

Association of Economic Biologists (at Imperial College of Science), 
at 2 30 —Di G. H Rodman Insectivorous Plants and How They 
Live (Lecture). 

Institution ok Mechanical Engineers, at 6 — L. H Pry Som^ 
Experimental Results fiom a 'Ihree Cylinder Compound Locomotue 
Institution of Electrical Engineers (London Students’ Section), at 
b 15 —B. B. Watton Automat’c Voltage Regulators 
Institution of Locomotive Engineers (Manchester Section) (at College 
of Technology, Manchester), at 7 —G C. B Parker and R (3 Bond, 
Short Papers 

Manchester Literary and Philosophical Society (Chemical Section), 
at 7 

Royal Photographic Society of Great Britain (Pictorial Gioup, 
Informal Meeting), at 7.~ P. C Tilney : The Halation Fallacy 
Junior Institution of Engineers, at 7.30 —P J Haler Hardening 
and Quenching throughout the Ages 
Society of Chemical Industry (Chemical Engineering Group, jointly 
with Liverpool Sec ion) —G. S Gailand Oil Pollution of Seas and. 
Harbours, and a Remedy 

SATURDAY, December 17. 

North op England Institute op Mining and Mechanical Engineers 
(Newcastle-upon-Tyne), at 2 30. 

Royal Institution of Great Britain, at 3 —F J. M. Stratton: Recent 
Developments m Astrophysics (II). 


PUBLIC LECTURES. 

SATURDAY, Dblember 10 

Horniman Museum (Forest Hill), at 3 SO —Miss M. A. Murray .^The ^ 
Legacy of Egypt 

MONDAY, December 12. 

University College, at 5.15 — H Jenkinson : Seals, Media val and 
Modern 

East Anglian Institute op Agricultore (Chelmsford), at 7. —Principal 
C Crowther Modem Ideas of Pig Feeding 

TUESDAY, December 13. 

University of Leeds, at 8 -—St. John Ervine; Some Impressions of 
America 

WEDNESDAY, December 14 

King’s College, at 5 30.—Prof. B Peers Adult Education. 

London School op Economics (at National 7'elewriter Co., Ltd , 20 
Bucklersbury), at 6 —Demonstration ot the Telewriter 

Royal Institute of British Architects, at 8 (for Workers m the 
Building Trades).—E. Law Hampton Couit Palace 


CONFERENCES. 

December 13 lo 10. 

International Conference on Light and Heat in Medicine and 
SuRi.KRY (at Central Hall, "Westminster) 

Dec 13 and 14 (Section 1).—Light and Heat m Medicine and Surgery 
Dr F. Nagelschrmdt: Ultra-violet and Biolummeseence —Or. L. G. 
Diifestel: Contra-mdications for Ultra-violet Therapy —Dr P Herna- 
inan - Johnson, Coniomt Ultra-violet Radiotherapy and Internal 
Medicine —Dr J. Saidman The Therapeutic Uses of Infra-red Rays.— 
Dr. B. P. Oumberbatch : Recent Advances in Diathermy Treatment — 
Dr H S. Banks : The Place of Actinotherapy in Public Health Work 
Deo 15 (Section 2).—Scientific Research in Relation to the Practice of 
ActinotherapyProf Leonard Hill: The Ultra-violet m Sunlight 
and Artificial Sources.—Prof. I. M. Heilbrou. Vitamin D and its 
' Relation to the Irradiation of Foodstuffs —Dr, F. H Humphris : Can 
the Chemist and Physicist be of Use in Actinotherapy “^—(Section 3) — 
Recent Advances in Optics.—S. G. Tibbies * Light and Vision.—I, 
Spiro, The Treatment of Certain Common Eye Diseases in the Young 
by General U-V Irradiation.—Dr. K. R Smith. Eye Muscle Training. i 
—Dr. P. W. Edridge-Gireen : Colour Vision. 

December 15. 

JourniIes MiDioALES d'Pgyfte (at Cairo). 
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Royal Society Publications and Meeting's. 
his presidential address to the Royal Society 
on Nov. 30, Sir Ernest Rutherford referred 
to certain defects in the publications and in the 
meetings of the Society It appears that the 
scientific communications made to the Society are 
important enough to demand publication, and so 
numerous that the Proceedings have considerably 
increased in volume, at any rate in the Physical or 
‘ A ’ senes. The sales, however, though they too 
have increased, still remain msufficieiit to cover 
the cost of prmting Thus the defect of the 
pubhcations is formulated by the president as a 
lack of funds, and he appeals for further endowment. 

[ It should be remembered that very many of the 
Society’s publications are sent out partly as gifts, 
partly in exchange for other publications, and the 
value of the latter at least should be set against the 
pecxmiarj" deficit But, making all allowances, we 
conclude that the Royal Society has no more success 
with its publications than have many other 
scientific societies. From numerous quarters the 
complaint arises that papers cannot be published, 
that societies cannot find the money, or that 
editors and authors have to pay from their own 
pockets. On the other hand, we see some of our 
societies in an apparently flourishing condition and 
many scientific journals produced here in a manner 
that does not suggest lack of public support, while 
'the number of new scientific periodicals that has 
sprung up in Germany siuce the War can scarcely 
be due to an excess of altruism on the part of 
German publishers. We can see only two possible 
reasons for this curious contrast . the failures must 
he due either to a lack of business management or 
to the simple fact that the goods are not wanted 
In these days the appreciation of even the most 
abstract science is so widespread, and the number 
of scientific workers and institutions so enormously 
increased, that there certainly ought to be a demand 
for the publications of the premier scientific society, 
so long as they are reasonably up to standard. If 
this be conceded, an inquiry into business methods 
becomes the natural suggestion. 

If, however, the papers presented to the Royal 
Society do not appeal strongly enough to the out¬ 
side world when published, still less do they appeal 
to the fellows when they come up for reading and 
discussion. The president’s remarks on this sub¬ 
ject are almost pathetic. He says: While 

special lectures and discussions, and some of the 
ordinary meetings, are in general well attended, 
there are occasions when important and interesting 
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papers are read before a rery small audience Quite 
apart from tlie painful impression left on the pre¬ 
siding officers, the sparse attendance has inevitably 
a discouraging effect on the reader of the paper, 
particularly, as is often the case, if he has come 
from a distance and spent much time and trouble 
in order to present the subject matter of his paper 
ill an mteresting way 

Sir Ernest merely rex^eats a very old compiamt 
when he speaks of the “ sjiarse attendance 
and discoiiragmg lack of interest To some 
extent this is a natural consequence of the con¬ 
stitution of the Royal Society It differs from 
the other learned societies of the metropolis in two 
points * its members represent all branches of 
science, and each member is a distinguished s^ieciai- 
ist 111 his own branch. Now it is generally, if not 
universally, true that the more a man knows of 
one subject, the less does he know of other subjects 
The number of fellows capable of appreciating an 
advanced paper on any special theme is necessarity 
a small minority. The reader of a paper to the 
Zoological or Geological Society may be sure of an 
audience of fifty or sixty (as a rule the numbers are 
far more), and the discussions are only checked by 
want of time At the Royal Society the same 
reader would get about one-tenth, simx>ly because 
he has far less than one-tenth the number of 
fellow-workers to draw upon If it be suggested 
that outside visitors would be welcome, one reply 
is that few besides those wlio have rethed from 
active work can attend a meetmg so early as 
4,30 r.M, 

In view of the necessary composition of any 
probable audience, there are two improvements 
sthl feasible. First of all, the author should 
remember that if m any society his audience must 
ex JiypofJiesi know less about his subject than he 
does himself, in the Royal Society the general level 
of knowledge will be far lower. The less knowledge 
he assumes in his audience the more successful will 
Ms exposition be. "I know that I know, but all 
the same tell me as if I didn’t know.” Lack of 
knowledge does not, of com^se, imply lack of 
intelligence It is generally the youngest authors 
that are most difficult to follow, and a little friendly 
advice from the officers might induce them to 
condescend to the level of an F.R.S. In a society 
like the Royal, even more than in other societies, 
the audience is less interested in detail than in the 
general conclusion, and above all the reader should 
bring out the relation of his bit of work to the broad 
concepts of the science. If any readers find that 
they have too little to say in these aspects, they 
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may q>crhaj)s vithdraw their claims for time and 
prmter’s ink 

This leads to the siib|eet matter It is x)erhaps> 
ine\utable that the meetmgs, and still more the Pro- 
ceedings, should have become a convenient jilatform 
for the pupils of fellows of the ^Society who haxipeii 
to be distinguished |)rofessors The work x>roduced 
IS doubtless valuable but is it of such prime import¬ 
ance as to attract a number of busy men of mature 
age to Burlington House on a winter afternoon ^ 
However this may be, there is no doubt that the 
Society has turned into a xniblislnng body for a 
limited number of the j^hysical sciences Indeed, 
Sn Ernest Rutherford seems almost to glory m 
the fact, much as Sir Charles Sherrmgton might 
take pride in the thought that senes B ’ consists^ 
so disproportionately of x)hysiologicai papers The 
Ro 3 nl Society ma^^ be xierforming a charitable act 
in jiiiblishmg v'ork that has no other outlet, and 
\^et this does not seem to be quite the proper 
function of a leading, co-ordinatmg, organismg 
bod^’. Let it x^ubhsh these contributions if nobod\" 
objects, but there is no necessity for them to be 
read, even at present a considerable xiroportioii 
of the papers is taken as read 

Sir Ernest Rutherford thinks that the meetmgs 
would be better if onty more fellows would attend. 
He seems to us to over-estimate the number of 
those having special knowledge of selected subjecty 
matter, and it ma}" be inquired whether thijj^ 
sx)ecialisation of the meetings is really on the righjA 
lines The Ro^^al Society is the one xilace where ^ 
students m all the sciences can meet, and its 
gatherings should make the most of this The 
physicist can hety the biologist, the chemist can 
help the geologist. The subjects of discussion . 
should be such as call for this manv-sided help ' 
and criticism, or they should be of such broad and 
general nature so as to transcend the limits oR 
specialisation After all, the average fellow of the 
Roj^^al Society does wish to learn something of the 
researches of the other fellows ; he only asks that 
they should present their results in a form in¬ 
telligible to him. 

There is far more jiromise in the president’s 
invitation to fellows to give demonstrations before ;; 
the meeting. Informal talks on exhibits have j 
successful^ brightened the meetings of otheT i 
societies, and are more likely to loosen the tongues i 
of authorities with a reputation to lose, esj)ecially| 
when combined with tea and coffee. Our only feaf i 
is that the fellow^s vdll succumb to the enhanced < 
attractions of the tea-room and never reach the ^ 

I meeting-room at all. I 
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Anthropolog-y of the Westernmost Orient. 


Ritual and Belief in Moiorco B}’ Edward Wesler- 
marck. In 2 vols Vol 1 Pp xxxii-r608 
Vol 2 Pp xvii^629 (London Macmillan 
and Co , Ltd , 1926 ) 50 s net 


P ROF WE8TEPMARCK, by tlie pubhcation of 
hiR first masterpiece in 1891. gained a \^orld- 
wide reputation as a iiibtorian of human mariiage 
and a leading sociologist, a reputation later on 
increased by his analysis of ]\Ioral Ideas," in 
which he established himseK as a psychologist and 
a philosopher of the first magnitude His merits as 
a master of indiictiTe method and as a ruthless critic 
of insidious fallacies, are rivalled only by his power 
of biiiidiiig sound theoiies on the bedrock of biology 
and of our knowledge of human nature The 
fame gained by his theoretical work has ever smce 
eclipsed Westermarck's other equally astonishing 
achievement as a first-liaiid student of the savage 
or barbarous tribes of the ]\Iaghrib—^the extreme 
west of the Oriental World Westermarck’s great 
learning somehow suggests the library, and liis 
philosojihic detachment and literary charm, a 
comfortable study in some ancient university 
cloister , and it is difficult to imagme him in the 
saddle, climbing maccessible mule tracks in the 
Great Atlas , or as a darmg ethnographic ex- 
])lorer of the Rif, braving dangers so real that 
..at times he had to be declared outside consular 
.^ftS^^nsibility and the protection of civilised govern¬ 
ment 

No better field-work exists, however, than that of 
Westermarck m Morocco It was done ^vith a 
greater expenditure of care and time than any 
other specialised anthropological research ; it has 
brought to fruition Westermarck's comprehensive 
learning and special grasp of sociology ; it revealed 
,his exceptional linguistic talents and his ability to 
mix with people of other race and culture 

Westermarck in the course of more than two 
decades, between 1898 and 1926, spent altogether the 
ecj[uivaleiit of seven years among the various Berber 
and Arab tribes of Morocco He has investigated 
native life and culture through the medium of their 
ovii language, living among them, frequently form¬ 
ing ties of personal friendship with the hospitable 
Shereefs and lordly Hheiklis. The present two 
volumes embody perhaps the most important and 
attractive results of Westermarck's research For 
although his ' Marriage Ceremonies in Morocco'' 
(1914) is as learned and as valuable as the present 
book, and his numerous monographs are indispens¬ 
able for the specialist, the strange beliefs and rites 
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j of the Berber Mllmen and the nomads of the desert 
i will be more interesting to the general reader. 

! These two volumes, though primarily a model of 
1 method and scholarship, read like a novel of Marma- 
I duke Pickthali or the ' Arabian Nights ' In fact it 
I IS perhaps the best companion and commentary to 
! any oriental classic Take, for example, the jinn, the 
; Special race of spiritual beings who constantly play 
pranks on men and women Any of us who still 
1 retain our childish delight in Oriental literature 
‘ are well accpiamted with them, but we have 
. never known their real nature In the present 
' book Westermarck for the first time gives us 
j their genealogy, their natural history, and many 
wise hmis as to how to deal with them Their 
origin, their Asiatic and local antecedents, their 
true sociological nature—contradicting Robertsoii- 
Smith’s totemic explanation—are given in a special 
chapter, for Westermarck is always careful to 
keep theory apart from statement of fact. And 
i then w'e learn ail there is to be Imowii about them 
I from Moroccan foU^-lore, the opinions of the Koran, 

I the comments of the learned and the scribe, and 
I above all the stories current among the people 
i This popular belief impresses us with its fresJiness 
and imaginative pow'er, wutli the flavour of the 
w’onderful and miraculous, winch prove that the 
Thousand and One Nights are not yet at an end, 
unless they be extinguished by the cold light of 
civilisation recentR poured into Westermarck's 
Morocco by machine gun and aeroplane Happily, 
though these beliefs will undoubtedly soon die, 
their ghosts wull remain in the stones preserved for 
us in this book These stories show’ us jmn con¬ 
sorting with pedlars in the market-place, leading 
young scribes astray and entering into love mtrigues 
, with man or w'oman—^for there are female as w’ell as 
j male jmn The spirits become so ubiquitous that 
j w’e are glad to find in a special chapter exact 
prophylactic measures agamst them and remedies 
for the troubles wLich they cause. 

The long chapter on the evil eye appeals no less 
to the antiquarian’s imagmation than to the 
mterest of the sociologist One of the oldest super¬ 
stitions of the Mediterranean basin wKich still 
survives in the behaviour of civilised man, w’hether 
of Latin, Berber or Semitic race, is here described 
again wuth a fullness of detail and theoretical 
msight wiiich defies comparison. A wealth of 
descriptive data, collected at first hand, is given, 
and then a comparative treatment of the problem, 
an analysis of the belief, and a number of interesting 
sidelights on its cultural iiitiuences. A description 
} of the imprint of the evil eye iijioii decorative art, 
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given with many interest mg illustrations, will | 
reniam among one of the most illiimmatmg contn- I 
butions to comparative folk-lore ' 

The anatomj' of swearing and cursing will be of 
great value to all those mtcrested m the subject 
There is no doubt that a European will feel 
stricken by the poverty' of Ins own language, 
more especially, perhaps, the Anglo-Saxon, whose 
repertoire, since the good days of Shakespeare and 
the buccaneers, has been gradually depleted by 
puritanic superstition and mid-Victorian prudery 
The dilettante will therefore find impressive data 
m the long lists and full comments given with 
scientific calm and candour He might be shocked 
by findmg at the outset such a simple expression 
as God damn you,” somewhat more elaborated 
in the explicit ‘‘ God damn your grandfather and the 
grandfather of your grandfather, and the grandfather 
of him w’ho wMl not curse your grandfather,” but b}^ 
the time he arrives at the end of the chapter he will 
find these expressions pale and lacking m vigour. 

Witchcraft and the practices of transference of 
evil give us a good insight into native belief, with 
its ravr flavour of savagery mingled with cer¬ 
tain dramatic reminiscences of medieval Europe. 
The beliefs and customs referring to ammals are 
narrated, w ith the repressed hut powerful sense of 
humour so characteristic of ^Vestermarek's style 
and mind, and make this chapter as amusing as 
xEsop's Fables ” , while for the psychology of the 
relationship between man and beast, important 
for anthropologists in connexion with totemism, 
this chapter is of the greatest value. The long and 
excellent descriptions of the ritual of the dead, the 
beliefs and practices connected with agriculture, 
the account of the yearly round, following the 
solemn festive days of the Mohammedan calendar, 
can only he mentioned here. 

Two subjects have yet to be commented upon as 
of especial interest to the student of man ; one of 
them is the k4r or 'Hrarmference of conditional 
curses,” a remarkable universal phenomenon first 
discovered and named by Westermarek. The data 
given and the interpretation of them illuminate 
the problem of taboo—^the cornerstone of primitive 
law and primitive religion. Westermarck’s com¬ 
ments on the covenant among primitive Semites 
and Ms criticism of Robertson Smith wall he of 
value to those interested in the Bible, the Jews, and 
the learned Scottish historian. 

The second subject of outstanding importance is 
the Moorish doctrine of ** holiness ” or “ blessed 
virtue/® the baraka^ 'which corresponds to the 
famous fmmi of the Melanesians, the Iroquian 
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oienda, the Siouan uxilmn, the Algonqmaii manitu, 
and the Malagasy hasina This type of religious 
conception has been made a pivotal point m modern 
comparative study of religion, especially through 
the contributions of Dr Marett of Oxford. Wester- 
marck's account of the baraJca far surpasses, in 
accuracy, thoroughness, and sociological depth, the 
data we possess from any other area, and it is bound 
to mfluence future theories of primitive religion 
What Westermarek has to say on magic and re¬ 
ligion m his introductory chapter ought to be read 
and considered by all the students of the subject , 
for it IS the result not only of much impartial 
thought but also of direct experience with a people 
who, while remaining in barbarism as regards some 
aspects of culture, wure able to produce among them¬ 
selves mdividuals smgularly well able to analyse 
then own belief and that of their fellow^ tribesmen. 

To the student of Semitic language and culture, 
to the scholar interested in the traces of the Cartha¬ 
ginian, Roman, and Hellenistic infiuence m North- 
West Africa, to the general anthropologist and the 
sociologist interested in culture at the level of 
higher barbarism, these two volumes will be an 
mexhaustible source of information and delight 

B. ]\Ialinow'SKI. 


The Story of Radio-Communication, 

Histoiij of Radio Telcgrapliij and> Tehplionij’*'^ 
Written and Illustrated by G G Blake 
xix-f-425. (London Chapman and Hall, Ltd , 
1926.) net. 

HE time for wiituig a history of ' w'ii’eless ’ has 
scarcely come yet, but it is wMi that some¬ 
body should collect data and sift material for tins 
arduous enterprise Mr. Blake has done this dili¬ 
gently and conscientiously, and the result is a 
compilation, or more properly speakuig a thesaurus,^ 
from w^hich future historians may glean with 
confidence. 

The development of wireless has showm a steady 
evolution enlivened by spurts of discovery. The 
main dates of these spurts—a biologist might call 
them ‘ sports ®—are approximately the follow'ing 
1864. Clerk Maxwell predicts ether waves. 

1888. Hertz demonstrates ether weaves experi¬ 

mentally 

1889. Lodge discovers the coherer and the 

principle of tuning. 

1897. Marconi’s long-distance radio-telegraphy. 
1907. Lee de Forest mvents the triode valve. 

1915. First trans-Atlantic radiotelephony. 

1920. Broadcasting. 
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These dates form a useful scaffoldmg for the 
historian, but it is surprising how much detail has 
, been almost forgotten. ^Ir. Blake recalls the fact 
that it was Mahlon Loomis, an American dentist, 
who signalled from one moimtam top to another 
by means of kites and atmospheric electricity 
Another significant anticipation was the trans¬ 
mission of spark signals over a distance of 100 feet 
by Prof. Elihu Thomson in 1875, twelve years 
before Hertz, Nor is it generally realised that it 
was von Bezold who discovered that electrical 
impulses are reflected from the insulated end of a 
conductor and are capable of producing nodes and 
antinodes at diflerent pomts on the wire. This 
was m 1870, eighteen years before Hertz, and 
' twenty years before Lecher. 

The chapter on detectors recalls many forgotten 
mcideiits of wireless development. We find a 
description of positive pomt electrolytic detectors 
of Ferrie, Fessenden, Vreeland, Schloemilch, Shoe¬ 
maker, and Pteich, aU of which have been super¬ 
seded by the various crystal detectors of w'hich 
Dunwoody's carborundum detector was the first. 
An mteresting chapter is devoted to the photo- 
phone and alhed methods of sigiiallmg by short 
waves of the order of light waves. Here the 
author gives full credit to that brilliant German 
experimenter, Ernst Pi^uhmer, whose name, by the 
■way, he spells Ruhmer, a very prevalent mistake 
Nprobably due to over-correction.^ 

^ * Dealing with spark generators of high-frequency 
currents, the author gives an interesting account 
of the ^ airblast ’ spark gaps of Lowenstein, Massie, 
Fleming, Richardson, and Shaw, and the rotary 
disc dischargers of Lodge and Chambers. 

The most valuable chapter of all is the one 
on the thermionic valve. Here the authors 
prodigious industry comes into full play. The 
‘^-v^ubject is one which he evidently has much at 
i'leart, and he seems to have followed the develop¬ 
ment of the valve through all its stages, both 
/ practicafly and theoretically, for we owe to him 
several beautiful models showhig the action of the 
valve. 

The feature which will appeal most strongly to 
those who wish to find their way through the maze 
of wheless inventions and discoveries is the list 

^ The linguistic principle of over-correction may he stated as fol- 
- lows • The consciomness of a p^erahnt fault or omusvon in using a 
language, leads to correction or replacement in places v'liere it is not justi¬ 
fied The most familiar illustration is the unjustitiable reappearance 
of h"s ’ in southern England, but we may also quote the msertion ot 
non-existent accents in Erench words; and some miters make the 
mistake of aspirating consonants (lor example, bhoy) or modifying 
%owels (‘ same ’ lor ‘ seem *) m places where no Irishman ’v^ould do so 
The Germans make similar mistakes Having been told that the 
final d " of iiand is soft instead ot hard as m German, they also show 
a tendency to sotten the final consonant in such words as ‘ boot * and 
* book.’ 
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of references, which occupies fifty" pages The 
references are to books, periodicals, and patent 
specifications, and cover about fifty- y-ears. 

We are accustomed nowaday-s to a flood of 
wireless hterature hberally- sprmkied with illustra¬ 
tions, which are, m effect, advertisements of cer¬ 
tain brands of wueless mstruments iMr Blake’s 
book IS refreshmgly different Most of the two 
hundred or so illustrations have been dravui by^ 
himself, and drawn m a manner which will com¬ 
mand the respect of the most advanced electrical 
draughtsmen i\Iany^ of these dravings have been 
prepared to illustrate half-forgotten prniciples. 
Any" of these might suddenly" become of importance. 
So rapid, and even precipitate, has been wireless 
progress that many" valuable ideas are in danger 
of being swallowed up and engulfed m the thronging 
crowd of new thmgs. ^Ir Blake’s book has rescued 
many- a pearl from being throvn. on the scrap heap. 

E. E F d’A. 


[ The Borderland of Physical Chemistry 
I and Physiology. 


1 PhysikahscJie Cliemie der Zelle imcl dei Geivebe 
\ Von Prof. Dr Rudolf Hober Sechste, neube- 
I arbeitete Auflage Pp xvi 4-955 (Leipzig Wil- 
i helm Engelmami, 1926 ) 42 gold marks. 


I N his exacting task of eliieidatiiig the nature of 
living processes, the phy-siologist wisely- draws 
I on hbs colleagues in other branches of science for 
1 ail the help they can give him With the aid of 
I the organic chemist, for example, he has aheady" 
j learnt how to isolate, analy-se, and sy-nthesise such 
fimdamentally- important substances as adi-enalhie 
and thyuroxine . every- day- he likewise apphes the 
techmqiie and theories of the organic chemist to 
further his knowledge of that marvellous sequence 
of co-ordmated chemical reactions which con¬ 
stitutes metabohsm 

The relations between the physiologist and 
phy-sical chemist have been, iierhaps, of an even 
more ultimate nature. Physiology-, seeing that 
it consists so largely of interchanges of matter and 
energy between semi-fluid cells and their fluid 
environments, offers signal opportunities for the 
appheation of theories of solution, mass action, 
surface chemistry-, and so forth. So pressing, 
indeed, have been the needs of the physiologist, 
that in some cases he has not had the patience to 
await the necessary developments in pure physical 
chemistry^ but has taken the law, or rather the laws, 
into his ovm hands, and laid the foundation stones 
of such developments himself, Oiie need only 


2b1 



870 


NATURE 


[December 17, 1927 


recall that tiie first precise measurements of 
osmotic pressure were made, not for chemical but 
for physiological purposes, by a botanist, Pfefier : 
and that in more recent times Sir William Hardy, 
stimulated alike by the needs of biology and 
chemistry, has proyed liimseK a pioneer not only 
in the field of colloidal chemistr}-', but also in the | 
miderstaiiding of a subject which bulks largely ; 
111 the iiimd of the ph 3 ^sical chemist of to-day, ! 
namely, that of molecular orientation at interfaces. 
At the present time, the haryest reaped by this 
fruitful liaison appears to he not only maintained 
but also to be mcreasmg, as is mdeed shown by 
the work of A. V. Hill, Hober, Michaelis, and others. 
For that reason we cannot but extend a very cordial 
welcome to the latest edition of the most compre¬ 
hensive treatise on the subject in existence—Hober’s 
‘ Physikalische Cbemie der Zelle und der Gewebe ” 
Hober’s book consists of two main divisions. 
Of these, Part 1 deals with such portions of ‘‘ the 
physical chemistry of homogeneous and hetero¬ 
geneous systems ” as are considered applicable to 
physiology, and hence includes chapters on osmotic 
pressure and diffusion, the ionic theory of solutions, 
measurement of hydrogen ion concentrations, sur¬ 
face phenomena, colloid chemistry and enzymes 
Unlike some writers, Hober shows himself equally 
at home both in the theoretical and practical 
- application of these subjects. The theoretical 
treatment is almost invariably sound, if not alwaj^s 
quite up-to-date, and is so contuiuously and in¬ 
geniously interwoven with phj'sioiogical applica¬ 
tions that even the heart of the most biologically 
inclined reader must at times he softened. A 
physiologist should not fail to be more mterested, 
for example, in the nature of osmotic membranes, 
w'hen he learns so vividly from Chap, i that it 
was from the structure of the single plant cell that 
Pfeffer drew a leading hint as how to construct a 
reall}^ semi-permeable membrane. No less stimu¬ 
lating are the detailed discussions of the ionic 
theory of salt solubility (especially in connexion 
with uric acid and the solubility of its salts in the 
body fluids), and the comparison of suspensoid 
and hj’-drophile colloids, together with the applica¬ 
tion of this knowledge to the colloidal behaviour 
of flying cells. Chap, vi,, on enzymes, is perhaps 
the weakest in the book, but this can be readily 
excused by the German reader, who has access to 
the massive text-books of Euler and Oppenheimer. 

It is to be hoped, however, that in future editions 
more attention will be given to the theorj" of ionic 
activity and its physiological successes, and that 
the fiandamental work of Langmuir and Adam on 
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molecular orientation in thin fihns will receive 
more than the passing notice accorded in Chap iv. 
of the present edition A statement and appraise¬ 
ment of the divergent views on protein ionisation 
held by the respective schools of Pauli; S0rensen, 
and Loeb would also he welcome 

Part 2 deals directl^^ -with the physical chemistry 
of cells and tissues and contains chapters on the 
bod}^ fluids, the osmotic properties and permeahihty 
of cells and tissues, narcotics, the physiological 
action of suigle electrolytes and ion combinations, 
electrical processes at physiological interfaces, 
absorption and secretion, and physical chemistr^^ 
of matter and energy exchanges Here the author 
reaches his zenith, both as regards his powders of 
exposition and his usefuhiess to the reader. Each 
topic is summarised in a manner which is at once 
comprehensive, lucid, and well arranged, and 
though the discussions may be inferior in stimulatmg 
power to those of Bayliss in his “ Principles of 
General Physiology,” yet they contain much of 
great value in the way of criticism and suggestive¬ 
ness. 

It is difficult to select for special commendation 
I from much that is good : but we venture to think 
that the treatment of cell permeability, Hofmeister 
ion series, antagonistic and co-operative action of 
different cations, and the recent work on kidney 
function will be found to be of the gi’eatest value 
to the student, both on account of the intruisic 
merits of these summaries and of then inaccessn^^ 
biliti^ elsewhere In each ease the reader is left 
with the impression that he has now got a really 
first-hand grip of the topic in question—possibly 
a dangerous delusion, but one of great help to him 
if he has to lecture on the subject 

The last chapter, on the physical chemistry of 
matter and energy exchange, is m some wsijs the 
most fascinating, but is certanil}^ the least complete^ 
In further editions it is to be hoped that the 
sections on the temperature coefficients of vital 
processes and the action of light in biology may 
be expanded so as to include the recent interesting 
work on these subjects. But the most urgent need, 
in the opinion of the reviewer, is that some in¬ 
dustrious and competent hnguist should prepare 
an English translation of '' Hober ” and so render 
him more easy of approach by that growing group 
of scientific workers who are attracted to the 
borderland of physical chemistry and biology. 

In conclusion it should be noted that Hoher^ 
takes up no philosophical position in regard to the 
ultimate nature of life : he does not lay down that 
all Mving processes are reducible to the same 
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conceptual shorthand as physics and chemistry, 
nor does he deny it He is content to indicate 
the great achievements already to the credit of 
this powerful shorthand, and to leave his readers 
in a mood of optimistic agnosticism as to the 
future If ever there comes a hmit to the extent 
to which physico-chemical interpretations of life 
can he pushed, that hmit will surely be very much 
nearer to the ultimate goal of biology than anything 
that has yet been reached. Such is the impression 
derived from reading Hober’s book , such, indeed, 
is the policy which directs and stimulates the 
majontv of modern physiological research. 

F. J. W H 


Rheumatism and Gout. 

Aspects of Rheumatism and Gout . their Pathogeny, 
Prevention and Control By Llewelhm Jones 
Llewellyn Pp xiii + 295. (London* William 
Heinemann (Medical Books), Ltd , 1927 ) lOs 
net. 

JA Aspects of Rheumatism and Gout,’’ Dr. 
Llewellyn, who has written much on these 
spa diseases, has collected the material of a number 
of his addresses and essays, many of them previ¬ 
ously published, dealing with their pathogeny, pre¬ 
vention, and control, into an eminently readable and 
suggestive whole In the foreword the plan of the 
work is outlined, and this is followed by a dis¬ 
quisition on diathesis, a subject which Sn Archibald 
Garrod has, since this volume appeared, treated in 
the Huxley lecture at Charing Cross Hospital; the 
rise, eclipse, and revival of the diathetic conception * 
are sketched, and diathesis is regarded as a synonym \ 
for chemical individuality. 

The diathesis of acute rheumatism or rheumatic 
fever is characterised by an inborn tendency to a 
want of the normal endocrine-autonomic balance 
which is manifested by instability of the fimctions 
of the skin and is essentially an inherent deficiency 
in the powder of organic regulation. Similarly, in 
rheumatoid or atrophic arthritis, in osteo-arthritis 
and gout, the author finds evidence of this endocrine- 
autonomic imbalance, and further concludes that 
mfections, h and when responsible for arthritis, 
act not directly but indirectly—the intermediary 
mechanism being instability or defect of the neuro¬ 
endocrine system. As bearing on this view, the 
geographical correspondence in the incidence of 
goitre and of acute rheumatism and cardiac disease, 
which is so promment in Bristol, is brought out. 
Later on, the resemblance of acute rheumatism to 
serum sickness, or the symptoms following injec- 
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I tion of horse serum, is pomted out, and the view 
that mfection causes the iiistabihty of the neuro- 
endocrme system, which is the excitmg cause of the 
joint symptoms, is again suggested In consider¬ 
ing the prevention of acute rheumatism and heart 
disease, the importance of supervision in the pre- 
I rheumatic phase is emphasised, 
j The relation of oral sepsis and arthritis, which 
I has been so much m the limelight, is dealt with m 
1 considerable detail, and gout, on which the author 
j wrote a book some seven years ago (1920), is de- 
i scribed as a hereditary condition of hypersensitive- 
j ness to protems and analogous to asthma, the 
1 remarkable food idios}mcrasies of the gouty being 
brought forward to enforce the argument. It 
would thus appear that the gout-producmg factor 
m alcoholic liquors is not the alcohol, but some 
protein such as hordem m beer and yeast cells in 
wine. A chapter is devoted to the common ailment 
lumbago, or pain in the back, and the difficulties m 
diagnosis are dealt with in chapters on the pitfalls in 
connexion with sciatica and arthritis. In con¬ 
clusion, it should be said that the author’s method 
of presenting his subject matter and style of 
wTiting add an attraction to the interest of these 
common diseases. 


Our Bookshelf. 

Colloids: a Textbook. By Prof. H R. Kruyt. 
Translated from the Manuscript by Prof H. S. 
van Edooster. Pp. xi -r262. (]!)4*ew York * John 

Wiley and Sons, Inc ; London : Chapman and 
Hall, Ltd., 1927.) 17,s 6d. net. 

The author says ia his preface that his purpose has 
been to write a text-book or, in other wwds, ‘'to 
ofier a main line of orientation to students who 
wish to become acquainted with the general trend 
of Colloid Chemistry or who desire to undertake 
research in this particular branch of Chemistry.” 
The work may certamly be said to accomplish this 
purpose and to have solved the fundamental 
problem of text-book wTiting—^that of selection 
from an enormous mass of material—^with complete 
success. 

A general introduction begins with a brief de¬ 
scription of colloidal systems, gives in less than 
forty pages a clear and concise account of boundary 
phenomena, and concludes with a description of the 
electrical conditions at interfaces. The second part, 
the largest of the book, is devoted to suspensoid 
sols; a number of important generalisations from 
the vast mass of data on charge, fiocculation, etc., 
are developed very clearly. The third part, dealing 
with emulsoid sols, departs more markedly than the 
rest of the work from traditional lines. The author 
takes as a type of this class the agar sol, which is 
certamly to be preferred to gelatin, and shows that 
its stability is a function of two factors, hydration 
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and electric charge , if either of these separately is 
reduced, the sol alters its character hut remains 
stable. The author is iiichned to deal somewhat 
hghtly with the anomalous viscosity of emulsoids, 
which have occupied both Freundlich’s and Ost- 
wald's laboratories considerably during recent years, 
but perhaps this is one of the simplifications made 
in the interests of the begiimer , it is, however, 
certamly incorrect to say that a linear relationship 
between viscosity and concentration holds m agar, 
gum arable, or starch sols, except at the very low 
concentrations and comparatively high tempera¬ 
tures at which the author and his students have 
chiefly exammed them. In sols hke those of india- 
rubber or cellulose nitrate it does not hold even at 
concentrations between 0 1 and 0 5 per cent. The 
remamder of Part 3 is devoted to protein sols, 
osmotic phenomena, and gels; though brief, these 
chapters are extremely lucid and instructive, and 
the reviewer has been struck particularly by the pre¬ 
sentation and critical examination of Loeb’s views 
A short fourth part deals briefly with special cases of 
interest, such as soaps and emulsions. 

‘The translation is idiomatic and nowhere leaves 
the reader m doubt about the author’s meaning. 
The book is excellently printed and illustrated. 

E. H, 

Eruptive Bocks : their Genesis^ Composition^ Glassi¬ 
fication, arid their Relation to Ore-Deposits ; with 
a Chapter on Jleieontes. By Prof. S. J. Shand. 
Pp. XX-r360. (London* Thomas Murby and 
Co, ; ISfew York : D. Van Yostrand Co , 1927 ) 
20s, net. 

PEor. Shaxd’s interestmg and original book is, as 
he says in the preface, the outcome of three msistent 
wishes : first, to clean up the jungle of rock 
names ” , second, to make the results and conclu¬ 
sions of petrology intelh'gible to matter-of-fact 
people like physicists and chemists ” (we did not 
know before that petrologists were less matter-of- 
fact than physicists and chemists) ; and third, 
to '' bring theory and practice together to save 
petrology from the reproach of being an academic 
study of little use in life ” Prof. Shand has pro¬ 
duced an admirably stimulating work, but we are 
not sure he has achieved the above aims. The 
classification of igneous rocks he has devised is 
based upon a sound plan, just as Esperanto is, but 
it may fail for the same reason that artificial 
languages fail, because it is too clean-cut and 
logical, and has not grown up with the science. 
He does not clean up the jungle of rock names ; on 
the contrary, he adds to the undergrowth a number 
of new terms with the aid of the overworked pre¬ 
fixes and suffixes, per-, sub-, meta-, -oid, and the 
like. 

The most successful part of the book, indeed, 
is not the classification, but the exposition of 
physico-chemical principles as applied to the 
crystallisation of natural magmas. This occupies 
the first five chapters, entitled Eruptive or Igneous 
Hooks,” *^The Fixed Constituents of Igneous 
Hcxjks,” The Fugitive Constituents of Magmas,” 
The Magma and its Walls,” and “ The Freezing of 
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the Magma ” Chaps, vi to xiv. discuss classification 
m general, Prof Shaiid’s own system and nomen¬ 
clature, and descriptions of igneous rocks m relation 
to this system. The book concludes with chapters 
on meteorites and eruptive ore deposits 

In describing the rocks assigned to various 
divisions of his classification, Prof. Shand has made 
a valuable survey of recent igneous petrography. 
The description of each mam group is appropri¬ 
ately prefaced with a section on its geolog}^, a 
feature often neglected ui petrographical treatises. 
This book forms a very notable addition to petro¬ 
logical literature. 

Second Experimental Report to the Atmospheric 
Corrosion Research Committee (British Non- 
Ferrous Metals Research Association) . a Discus¬ 
sion held by the Faraday Society, JOth March 
IVM By Dr. W. H J Vernon. Pp ii-}-113- 
204 (London: The Faraday Society, 1927.) 
Ss 6d. net. 

It is quite impossible in a short survey to give any 
real mdication of the amount of valuable informa¬ 
tion contained in this report. Systematic investi¬ 
gations on the mdoor atmospheric corrosion of 
copper, brass, aluminium, lead, and zme are recorded, 
whilst m the case of copper, brass, and zinc, outdoor 
exposure has also been examined. 

Weight iucrement-time curves are given, and 
the value of the protective coating formed in some 
cases is revealed. The effect of oxide films on 
brass upon its subsequent corrosion in a polluted 
atmosphere is mdicated Exposure of zinc over a 
period of three years shows that, in an mdoor 
unsaturated atmosphere, a straight line relationship 
holds except for the first twenty-four hours 

An outstanding feature of the report is the 
portion givmg detailed analyses of tlic outdoor^, 
corrosion products, the proportions ot sulphate, 
sulphide, carbonate, and oxides bemg determmed. 
The corrosion product is shown to be less easily 
eroded m some cases than others. The deposit on 
copper is the most tenacious and that on zinc the 
least. In the latter case some 90 per cent, of the 
deposit is removed by weathering during outdoor 
exposure. 

The influence of alio 3 ?ing impurities in the metals ^ 
is not very appreciable during indoor exposure, but 
in certain cases it is very pronounced durmg out¬ 
door exposure; thus arsemcal copper and, to a 
lesser extent, copper containing nickel, is more 
resistant to attack than H.C. copper. 

Some laboratory experiments upon the atmo¬ 
spheric corrosion of iron are included in the report. 
Solid suspended impurities in the atmosphere are 
shown to be responsible for the corrosion of iron in 
an atmosphere of low relative humidity. Screening 
the metal by preventmg the access of such solid 
particles inhibits the corrosion. The influence of' 
rust upon the subsequent corrosion of iron in an 
unsaturated atmosphere is also demonstrated. 

In conclusion, the report embodies the results 
of a research covermg a wide range and carried out 
with a patience and accuracy which can only be 
described as classical. W. S. PATTERSOisr. 
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The Mollier Steam Tables and Diagrams extended 

to the Critical Pressure By Prof Dr Richard 
Mollier English edition adapted and amplified 
from the third German edition by Dr H. Moss 
Pp. xvi + 53 (London Sir Isaac Pitman and 
Sons, Ltd , 1927 ) Is net 

Research is being conducted in order to obtam 
accurate knowledge of the physical properties of 
steam in the regions of high pressure and high 
superheat, but meantime the rapid development of 
the use of steam at high pressures and temperatures 
has accentuated the need for this information. 
To meet this temporary want, Dr Molher has ex¬ 
tended his tables of 1906, modif;^nng the character¬ 
istic equation adopted m the calculations, in order 
to obtain results which agree consistently with all 
available data. 

The form of equation, that recommended by 
Prof. Callender, has been retamed, but an addi¬ 
tional term has been found a necessary refinement 
at pressures above 30 atmospheres The method 
of testing this modified equation for rehabihty is 
briefly described. It is considered satisfactory for 
all conditions except for steam in the neighbourhood 
of saturation over a small range above 150 atmo¬ 
spheres, and the values ui this range are obtamed 
by reasonable extrapolation. The upper Emits of 
the tables are the critical pressure and 500° C 
They are in a convenient form with notes on their 
practical application A table of coefficients in¬ 
tended to facilitate calculation and two large 
scale H # charts are also included. Up to about 
30 atmosxiheres, the values agree closely with 
previously published results, but in the higher 
pressure regions the difierences are considerable 
and clearly justify the investigation. Although 
"the book is only intended to have an ephemeral 
utility, it is a valuable contribution and should be 
highly appreciated by those interested in high 
temperature steam. L. M. D. 

Les plateaux du Jura central: etude niorphogenique. 
Par Dr. Georges Chabot. (Pubhcations de la 
Faculte des Lettres de TUniversite de Stras¬ 
bourg, Easciciile 41 ) Pp. 350 -f 4 planches. 
(Paris : Societe d’fidition Les Belies Lettres ; 
London: Oxford University Press, 1927.) 
125. 6d. net. 

The plateaux of the Central Jura are believed to be 
dislocated fragments of a Tertiary peneplain which 
have been caught up between the folded ranges 
The author correlates this peneplain with that of 
the Swabian and Franconian Jura, and concludes 
that the plateaux are ‘^relics of the tabular Jura 
within the folded Jura.’^ His demonstration 
would have been more easily followed if it had been 
accompanied by more adequate maps and sections. 
Some interesting chapters deal with the karst 
phenomena of the plateaux which are compared 
with the classic region of lUyria. The differences 
due to local climatic conditions, composition of 
the rocks, and geological history are clearly and 
convincingly discussed. The rainfall of the Jura 
is such as to encourage vegetable growth and 
continuous chemical action, with the consequent 
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greater accumulation of residual soil. The folded 
limestones are thin and alternate wuth impermeable 
beds ■ hence there is considerable run-off as well as 
constant infiltration Changmg chmatic conditions 
in northern Europe have m the past sometimes 
promoted, sometimes retarded the characteristic 
processes of erosion All these things impart to 
the karst of the Jura a somewhat hybrid character 
which is reflected m the pecuharities of the dry 
valleys, lapies, dolmes, and closed basms of the 
plateaux. This section of the book is worthy of 
the closest study. 

Magnolias, By J. G. ]\Iillais Pp. vm-1-251+34 

plates (London Longmans, Green and Co., 

Ltd , 1927 ) 32s. net. 

This book, which is well printed and handsomely 
illustrated, is a handbook to the cultivation of 
magnohas The author is an enthusiast, with a 
great love and knowledge of gardenmg, and he 
pleads "'for a big move in the planting of Mag¬ 
nolias throughout our islands so as to make England 
in April as lovely as Japan m cherry time.'’ About 
forty species of MagnoHa are knoim in the vuld 
state, some deciduous, others evergreen, and all 
remarkable for their large and beautiful flowers 
Not all are hardy, but in Sussex at least twenty 
species grow in the open air. One of these flowers 
m March, another m October, and other species in 
the months between. 

The duration of the flowering season is remark¬ 
able, and ]\Ir. Millais urges that Magnolias should 
be planted freely, smce no other genus but Rhodo¬ 
dendron wil give so long a succession of beautiful 
flowers, without cultivation, expense, or effort on 
our part.” 

The greater part of the text is devoted to an 
elaborate account of all the species and hybrids, 
giving in each case a clear botanical description, 
with notes on cultivation and on remarkable speci¬ 
mens in well-known gardens. A key to the genus 
by ]Mr Dendy, of Kew, and a special chapter on 
the magnohas of Yunnan in China by the mtrepid 
explorer, G. Forrest, add to the interest of the book. 
Another useful chapter gives an alphabetical list 
of the names and synomuns that have been apphed 
to the species and hybrids. 

How a Tree Grows. By Sir William Somerville. 

Pp. iv + 212. (London: Oxford University 

Press, 1927 ) lOs. net. 

This is an elementary treatise on forest botany, 
based on lectures given to students of forestry at 
Oxford. It is written in an easy style, and may 
be perused with pleasure by working foresters, 
gardeners, landowners, and others interested in 
growmg trees and in the production and sale of 
timber. The book is well illustrated with more 
than a hundred diagrams and figures. Many 
subjects besides that indicated by the title are 
briefly but clearly dealt with, such as buds, leaves, 
stipules, seeds, seedlmgs, fall of the leaf, mycorrhiza, 
ascent and descent of sap, etc. Most attention is 
paid, how’ever, to the structure and properties of 
wood and to the identification of timbers. A good 
index is provided. 
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Letters to the Editor. 

[The Editor does not hold himself yesponsibJe for 
opinions expressed hy his correspondents. Eeither 
can he undertake to /etiirn, nor to correspond with 
the writers of, rejected many scripts intended for this 
or any other part of Xatuse, No notice is talceri 
of anonymous communications.] 

A Contribution to tbe Piltdown Problem. 
Siis’CE the discoveiy of the fragments of the Piltdown 
skull in 1912, there has been considerable difference 
of opinion mtli regaid to the manner in which the 
skull should be reconstructed, and as a necessary 
consequence of this, with regard to the extent of its 
cranial capacity. 

Estimates of this have ranged from Smith Wood¬ 
ward’s origmal figure of 1070 c c. (see Nature, vol 92, 
p. 197; 1913) to his latest estimate of about 1300 c.c , 
a figure which is approved of by Elliot Smith 
(see Nature, vol. 109, p. 726, 1922). Keith, on the 
other hand, at one time estimated its capacity at just 
above 1500 c c , by measiiimg the amount of water 
displaced by the endocranial cast taken from one of 
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Fig. 1 —Tlie stippled areas in the above drawings represent the 
arrangement and proportions or the venous sinus gioo\ es (trans- 
■verse snlci) on the internal aspect of the occipital hones of the 
skuMs of: A A baboon with a cranial capacity of 1C8 c c , B. 
A goniia with a cranial capacity of 527 c c ; C A Xatfir with a 
cranial capacity 6i 1380 c.c ; and D. Piltdown man with a cranial 
capacity of 1415 c.c , estimated from the width of the tians\erse 
sulci (T). 


his reconstructions (Nature, vol. 92, p. 197; 1913), 
but his most recent view, derived from an application 
of Lee’s formula to one of his reconstructions, appears 
to be that the eramal capacity is about 1400 c.c. 

The Antiquity of Man,” by Sir Arthur Keith, vol. 2, 
1925). Ail these estimations were detemimed from 
different types of reconstruction, the accuracy of 
which IS disputed, and so far there haa not seemed to 
be any other way of arriving at an estimate of the 
cranial capacity, and in this way helping to decide 
whether the higher or the lower estimates ai’e more 
likely to be connect. 

On examming the endocranial aspect of Mr. Barlow’s 
opts of the Piltdown bones, one is struck by the large 
size and clearness of outlme of the grooves for the 
middle meningeail vessels on the parietal fragments, 
and of the transverse sulci, that is to say, the grooves 
for the transverse venous blood sinuses on the occipital 
fmgment. Now the large size of these grooves and 
of their corresponding blood-vessels does not appear 
to have been sufficiently emphasised as an indication 
of tile size of the brain-case, for they seem in them¬ 
selves to suggest a moderately large brain cavity. 
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That the size of the transverse sulci is correlated with 
the capacity of the cianimn in a definite manner is 
clear fioin Fig. 1, inasmuch as these sulci are much 
narrower m a baboon than m a gorilla, and narrower 
m a goiilla than in man. This is what one would 
expect, seeing that these sulci lodge the veins, which 
convey piactically all the venous blood returnmg 
from the brain. Larger channels are therefore needed 
for the larger amoimt of blood returning from larger 
brams. 

A number of observations have therefore been taken 
on a small group of human skulls to test the degree 
of correlation between the width of the sulci and the 
eramal capacity, with the view of arriving at a means 
of determimng the eramal capacity from the width of 
the sulci. 


erage width of 

Cranial 

Average width of 

Cranial 

t and leit sulci 

capacity 

right and ieit sulci 

capacity 

12 30 nun. 

1300 c.c. 

16 80 mm 

1370 c c. 

14 18 

1436 

17 26 

1360 

14 70 

1320 

17 33 

1270 

14 05 

1130 

17 80 

1406 

15 24 

1615 

18 10 

1445 

15 38 

1410 

18 20 

1380 

15-40 

1250 

18 30 

1450 

15 45 

1280 

18 35 ' 

1385 

15 60 

1290 

18 45 

1315 

15 60 

1270 

19 40 

1420 

15 92 

1450 

19-48 

1285 

16-23 

1170 

19-50 

1550 

16 29 

1380 

19 52 

1315 

16 30 

1350 

19 75 

1475 

16-42 

1320 

20 70 

1580 

16 50 

1266 

21-00 

1665 


The coefficient of correlation between these two 
variables, m the thirty-two skulls measmed, is 0 475, 
which IS definitely significant The regression formula 
for the calculation of the cranial capacity in terms of 
the width lias been foimd to be as follows : 

Cranial capacity = 27 98 wultii 4- 8!)4 2 

In connexion with this equation there a piobable 
error of ± 69 0 

The average width of the two transverse sulci of the 
Piltdovm occipital bone added together is J 8 6 imn. 
The cranial capacity is therefore estimated from the 
above formula to be 1415 c c., or to lie somewhere 
between a lower limit of 1346 c e and an upper limit 
of 1484. This makes the Piltdown skull mesocephalic, 
and supports those who have arrived at tins conclusion 
by other methods. 

Mr. S. Cohen and Mr. P. B. v d. R. Copeman 
kindly assisted me in taking the measurements and in 
making the calculations. 

M. Pw Drexxan. 

Anatomy Department, 

University of Caioe Town. 


-y-ray Emission and the Law of Radioactive 
Transformation. 

Some time ago I described a method {Phil. Mag., vi. 
47, 23 ; 1924) of determinmg the period of trans¬ 
formation of RaC, which consisted essentially m 
comparing the transformation constant X with the 
velocity V of the recoil-atoms from RaC. The appar¬ 
atus is shown in Fig. la: the active source, which 
consists of RaC deposited on nickel, is placed on the 
cone in the lower end of the apparatus. A beam of 
recoil atoms is limited by the screens S ; midway 
between the screens a number of slits is provided 
through which the a-pai*ticles from the recoil atoms 
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are observed. If the transformation of RaC' takes 
place according to the law 

• * . ( 1 ) 

where t — Q represents the moment at which the 
particie is sent out, it is easily shown that the number 
of a-particles as a function of the distance x from the 
active source to the slit will be represented by 


n = . . ( 2 ) 

The experiments showed that the number of a- 
particles decreased approximately exponentially with 
increasing distance from the source (Fig. 1 &), the 
value obtamed for X : v bemg about 1 . 

Later on, Barton (Phil. Mag., \tli. 2 , 1273 ; 1926) 



Fig l. 


repeated the expermient with an apparatus somewhat 
different in conbtruction and obtamed a similar value 
for \ 

In the course of a series of expermients, the object 
of which was to obtain a determination of v by measur¬ 
ing the stoj)| 3 ing power of gases for the recoil atoms, 
the apparatus shown in Fig. 2a was used among others. 
The active source is again RaC, deposited on the fiat 
end of a nickel rod 4 mm. in diameter ; by means of a 



Fig. 2. 


screen S wnth a circular hole 4 mm. in diameter a beam 
of recoil atoms is defined The a-particles emitted by 
the recoil atoms are observed through a fiat tube 2 x 10 
mm. in cross-section, winch is placed immediately 
below the screen The nmnber of a-particles observed 
wnll be proportional to the number of recoil atoms 
transfoimed m the hatched space. By means of a 
screw arrangement, not shown in the figure, the dis¬ 
tance between source and screen could be varied. 

The result of an experiment is shown on Fig. 26, 
where the number of a-particles is plotted as a fxmction 
of the distance between source and screen ; a correc¬ 
tion has been applied for change in the solid angle 
covered by the beam of recoil atoms when the source 
is moved. It is seen that the number of a-paitides 
with moreasing distance rises from zero to a maximum 
value, from where it again decreases. 

By a comparison of the curves in Fig. 16 and Fig. 26 

m. 3033, VoL. 120] 


a strikmg disagreement is found ; obviously in one 
or both of the corresponding apparatus a source of 
error must be present winch has hitherto been over¬ 
looked. 

The ongm of this difference m behaviour of the 
phenomenon may be briefly summarised as follows 
From the work of Kjiudsen and Langmmr it is known 
that when atoms of mercury collide w'lth a glass surface 
they will in general be reflected by an elastic collision, 
but no condensation occurs when the temperature is 
above a certam critical value. The collisions between 
the recoil atoms and the metal walls in the apparatus in 
Fig. la may be expected to behave in a similar manner. 
XVhen a solid obstacle is placed in the path of the 
recoil atoms, an accumulation of recoil atoms will 
result This will especially be the case in the space 
between the first and the second screen in the apparatus 
Fig. la, which will act as a trap for the recoil atoms. 
When a recoil atom has suffered a collision with one of 
the walls, the chance for getting out of the space in 
question without being transformed will be relatively 
small. It IS clear that the number of a-particles 
emerging from the first sht may be mcreased several 
tunes in tins way. For the slits at longer distances 
from the source a similar effect will be present, but 
not to the same degree. 

The conclusion here arrived at could be verified by 
placmg screens in the path of the recoil atoms m the 
apparatus Fig 2a ; when the distance soui’ce-screen 
was 5 to 10 mm , the number of recoil atoms could be 
increased from 2 to 5 times in this waj^; at longer 
distances the increase was relatively smaller. From 
these considerations we may conclude that the decay 
cum’e for RaC' has the shape shown m Fig. 26, and 
that the apparently exponential decay shown m 
Fig. 16 has its origin m the source of error outlined 
above. In the apparatus used by Barton this source 
of error is not present. The reason that Barton 
observed a steady decrease in the number of a- 
particles with increasing distance, seems to be that 
the regions, which in ins apparatus corresponded to 
the hatched part in Fig. 2a, w'ere broader and at 
longer distances from the somce. 

At first sight the curve in Fig. 26 might be taken 
to indicate a deviation fiom the general law of radio¬ 
active transformation, the transformation constant X 
depenclmg upon the time. A closer consideration 
shows, however, that a more reasonable explanation, 
m which the transformation law is conserved, can 
be obtained by taking into consideration the time 
required for the emission of the 7 -ra 5 ^s It is known 
that a nuclear electron is sent out from RaC and an 
a-particle from RaC'. According to Ellis and jMeitner, 
the emission of the 7 -rays must be placed between 
these two, such that the following picture is obtained : 



RaC RaC' 


At the time i& = 0 the |3-particl6 is sent out and the 
movement of the recoil atom started. The a-aetivity 
of the recoil atom will now vary m the same way with 
time as if the '>- and a-rays were sent out from two 
consecutive radioactive substances When both the 
7 - and the a-transformation are assumed to take place 
according to an exponential law ( 1 ), and the constants 
Xy and Xct are adjusted m a smtable way, the curve in 
Fig. 26 for the a-activity will result. From the shape 
of the curve it appears that \y and X^ must be of the 
same order of magnitude. By putting \y equal to X^ 
and assuming for v, the velocity of the recoil atoms, 
a value of 2 x 10® cm. per sec., Xy is found equal to 
10* see.-i. 

This can only be regarded as a rough approximation, 
since the recoil hvjc due to the emission of the 7 -rays 
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lias been disregarded As a result of this, neither 
the solid angle coveied })y the beam of recoil atoms 
nor the tune can be simply determined from the 
distance souice-screen. 

Experiments are in pi ogress to test the following 
two points. 

(1) In the case of ThC^, Xa from the Geiger-Niittall 
fomiiila may be expected to be very large Provided 
\y IS of the same order of magnitude as the velocity of 
the recoil atoms from ThC, we should expect to find an 
exponential decay of the a-activity of TiiG' with time. 

( 2 ) X\Tien a preparation of EaC deposited on nickel 
IS placed in a vacutmi, part of the 7 -radiation should 
originate from the space surroimding the source ; by 
a suitable screening it should be possible to detect a 
variation with the pressure in the apparatus of the 
ionisation due to the ^-rays 

I desire to express my thanks to Prof. Bohr for the 
interest he has taken 111 the work. 

J. C. Jacobsen 

Institute for Theoretical Physics 
University, Copenhagen, 

Oct. 14. 


The ‘ Green Flash.’ 

Eeeeebing to Sir Oliver Lodge's conviction that 
the green flash at sunset is mainly physiological 
(Xatcee, Bee. 3, p. 807), I would point out that this 
does not explain the appearance at sunrise. The 
green flash has been seen at sunrise by niunerous 
observers ; I have myself seen it repeatedly, tls 
seen through field glasses the green flash at sunset 
has no appearance of being physiological; the two 
ends of the last visible segment of the sun take on the 
gi’een hue first, and tins spreads rapidly over the 
whole segment as it gi*ows smaller, until the last 
\'isible part of the sun becomes a \'ivkI blue green. 
Tins appearance as seen through field glasses has 
been described more than once. The green flash is 
only seen when the smi sets belmid a distant horizon, 
whether this be sea, land, or cloud, as would be 
expected if the flash were due to refraction. If the 
cause were physiological the flash should be seen 
when the sun sets behind a horizon close at hand, 
but so far as I know tliis is not the case. 

With regard to Su* Oliver Lodge’s observation of 
the appearance of a momentary greenness when he 
switches off a bright light, I have tried a sunilar 
experiment ( 1 ) with the naked eye, when the fii‘st 
after-image seemed to me to be golden; ( 2 ) looking 
thi'ough a yellow, Wratton G, filter, when the first 
after-image was a deeper gold; and ( 3 ) tlirough a 
deep red, Wratton A, filter, when the first after-image 
was a very deep red. Some seconds later, when its 
intensity began to fade, the after-image became a 
dirty green, and this lasted for a considerable time. 
Probably different observers react differently, for I 
notice that my two eyes react in a slightly different 
manner. It would be interestmg to know whether 
the greenish appearance mentioned by Sir Ohver 
Lodge has any of the vividness and distinctness of 
any of the appearances of the green flash that he may 
have seen. 

,The green flash at sunrise and sunset lasts a very 
short time. I should estimate it as half a second at 
most as seen with the naked eye; it does not fade 
away gradually m would an after-image, but * goes 
out ’ suddenly at simset, and at sunrise it changes as 
suddenly to the yellow of the sun. The appearance 
at smirise seems to me defimtely to rule out the 
physiological explanation. 

The liteiatmre of the green flash is very voluminous, 
and ©xteicfe into fiction, but the whole subject was 

Mo. mn, im} 


dealt with by Dr A A Rambaut in the Meteorological 
Magazine^ voL 41, pp. 21 and 41. Aftei reading 
these articles, and after having myself seen the green 
flash many times both at smirise and at simset, I 
can feel no sort of doubt that the explanation is 
physical and not physiological The explanation as 
a refraction phenomenon is so simple, and fits the 
facts so well, that it is curious that there should be 
such a reluctance to accept it. 

C. J. P Cave. 

Stoner Hill, Petersfield, Hants, 

Dec. 3. 


Much confusion has beset tins subject, because two 
entirely different things are unfortunately covered by 
the phrase ‘ green flash ’ If separate names had 
from the first been given to the two tinngs, each 
would have been treated apart from the other and a 
great amoimt of controversy avoided. A greenish 
light appears as a physiological effect on ceasing to 
look at the red disc of the setting sun, as Sir Oliver 
Lodge points out m ISTature of Dec. 3. But there is 
also a purely physical phenomenon of smiset which 
is seen at the instant when the last portion of the 
sun’s disc disappears on a sharp horizon Dimng 
the years when I was much at sea I used to vat eh 
every cleai simset, and I’arely failed to observe this 
phenomenon though it was sometimes incomplete 
It appeared at its best on half-a-dozen occasions 
when the tlimnest segment of the sun’s disc w’as still 
abovU the horizon, but with its light so much reduced 
that it could be looked at easily tlirough a field-glass. 
However red the sim may have been when fully 
\nsible, the tiny sha\mig of a flat arc had become 
distmctly yellow, and as it was disappearmg, the ends 
turned greenish and seemed to shrink towards the 
centre, at which the last light visible seemed to be 
mtensified to a clear green point, wdneh changed mto 
blue and vanished in violet m a fraction of a second 
too short to estimate 

During the visit of the British Association to 
South Africa m 1905, I had man\" arguments on the 
subject wuth sceptical fellow-members, some of vhom 
denied the existence of a green ray, and others ex¬ 
plained it as an optical illusion or an effect of fatigue 
of the retina. The sturdiest doubter was Dr. A. A. 
Rambaut, the Radcliffe Observer at Oxford, but at 
last he saw the light from the deck of the Durham 
Castle as the sim was setting behind Cape Giiardafui. 
A few days later, he, along with Sir Henry Miers and 
others, caught the fii’st rays of the rising sim and 
found the colours change in the reverse order from 
blue or green to yellow. Dr. Rambaut went mto 
the matter fully m a paper, “The Green Flash on 
the Horizon,” published in Symon'^s Meteorological 
Magazine for March and April 1906 (voL 41, pp. 
21-23, 41-46). His explanation was that the images 
of the sun formed by light of different wave-length 
are not exactly supermiposed, and that as the last 
of the disc passes below the horizon the red image 
disappears before the yellow, the yellow before the 
green, and the green and blue images respectively go 
before the violet image fades. The duration of this 
change was worked out for various dates and different 
latitudes, and the conclusions arrived at in this paper 
have not been controverted so far as I know*. 

Hugh Robert Mill. 

Dec. 3. 


The physiological theory of the green flash, re¬ 
suscitated by Sir Oliver Lodge, is not now held by 
any competent observer who has made a careful study 
of the phenomenon. The late Mr, Whitmell was, I 
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believe, tlie first to arrive at the correct and simple 
explanation, and lie vras the first to describe the red 
flash. His observations are. I beheve, recorded in 
back numbers of Natitbe, and in other journals 

I have made very numerous observations of the 
green flash, at sea and on land, and have confirmed 
Mr Mfiiitmeirs conclusions 

If the sun is obsen^ed in an achromatic telescope 
when near the horizon, a green fringe is seen round 
the upper limb, and a red frmge round the lower 
limb, due of course to atmospheric dispersion. This 
green upper segment remams visible for about a 
second or perhaps two after the sun has set, and it 
sometunes turns a beautiful violet at the last mstant 
if the atmosphere is clear enough to transmit violet 
light. The green may be seen with a telescope or 
binoculars at any sunset or sunrise, in clear air and 
with a low horizon. It is conspicuous to miaided 
vision only under certain conditions at sea, when 
mirage effects enhance its brilliancy (Hatube, vol 111, 
p. 13). 

The red frmge may also be seen when the lower 
limb emerges from the sharp boundary of a dense 
cloud near the horizon, but the necessary conditions 
for seemg this ‘ red flash ’ are rare. 

J. Evebshed. 


Highbroom, 
Ewhurst, Giiiidford, 
Dec 3. 


This summer, six of us were watching the sim set 
behmd the hills of Jura in a sky absolutely free from 
cloud and haze. We stood on a moderately high 
hill, and the sea, four miles broad, lay between us and 
Jlira. Four had not even heard of ‘ the green ray ’ 
I, who had seen the ray on other occasions, suggested 
that five of us should turn our backs to the sun and 
close our eyes until the sixth should signal that the 
upper edge of the sun was disappearmg. On his 
signal we turned, and each saw for an appreciable 
time a thread of bright gi’een hght lining the silliouette 
of the island at the pomt where the sun was last 
seen. In the case of the five, at any rate, this could 
not have been a subjective aiterdmage. 

William Semple. 

Mile Ash, 

Dumfries. 


Chinese Alchemy* 

CoMMDNiCATiOKS upon the subject of Chinese 
alchemy have appeared several times in JSTatxjbe 
during the past year by Prof. J. P. Partington and 
have gi'eatly interested me. The Pent’sao and 
similar books upon Chinese mineral drugs make 
repeated reference to the transmutation of metals mto 
gold. However, few of these books have Yery old 
editions extant, so I have been looking up the subject 
of alchemy from other sources. 

With the help of ]\Ir Chen Yung, I have made the 
following abstracts from books referrmg to this 
subject: 

(1) 116 B.C., Ssu Ma Ch’ien wi'ote The Shih Clii.” 
He discusses the history of Ch’m Shih Huang Ti 
(221 B.c.) and states: Hsu Shili led several thousand 
boys and girls to search for the immortals in the sea, 
where there were three mountains, P’eng lai, Fang 
shan, and Yin chou 

Chbn Shih Huang Ti was unable to find the 
miracle medicine ‘ chh yao ’ because things cam© to 
harm Inm ; but after he had been protected from the 
devils, he was able to find it. 

“ Lu Sheng wished Chfin Shih Huang Ti not to let 
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others know where he hved, then he can obtain this 
medicme of immortality, ‘ Pu ssu chih yao.’ 

Ch’m Shih Huang Ti directed a large number of 
scholars and magicians to make the country peaceful 
by producmg the magic medicme 

Li Shao-chun said to Han Wu Ti, cmnabar can be 
smelted to form pure gold ; this made into eatmg 
utensils, when used will produce longevity: with 
longevity one is able to visit the immortals of the 
P’eng lai mountain, the worship of whom will bestow 
immortalitv. 

‘‘ Then Han Wu Ti sent the Fang Shili into the sea 
to find the immortals of the P’eng lai moimtain, and 
others he sent to smelt cinnabar with other inedicznes 
to change them mto gold. 

“ Although much money was spent they did not 
succeed m finding the immortals and immortality.” 

(2) 92 B.c. In the Shen-hsien-chuan we read that 
the Kmg of Huai nan,” named Liu an,” kept 
several thousand people who wrote many books, of 
which eight chapters were upon the immortals and 
alchemy. 

These writings are repeatedly referred to m other 
works. They are now lost, but their existence and 
substance matter were definitely established. 

(3) a b. 142. Wei-Po-yang wrote the ‘^T’san T’ung 
Ch*i,” which he stated was the first book on internal 
alchemy (nei chin tan). It is included in the 

Ssu-ku-ch’uan-shu ” (the Imperial Encyclopaedia), 
which estabhshes its reliability in the eyes of the 
Chmese. In the chapter upon the creation of 
tme earth ” he refers to the many frmtless attempts 
of men to make the philosopher’s stone, by heating 
together Tangut ore, talcum, alum, magnetic iron 
ore. and sulphur These are useless, because they are 
foreign to the body. Used a thousand times they 
wiU fail ten thousand.” 

He beheves m immortality from the true harmony 
produced by water and earth in the body, but he 
expressly opposed the alchemy of his day which tried 
to produce immortality by chemical means. 

Ko Hung, m writmg *‘Pao P’u Tzu,” states that 
“ Wei Po-yang was the ‘ Father of Alchemy,’ and had 
three disciples who went into the mountains to make 
medicmes. When made, they fii’st tried them on 
dogs to see if they were fatal or immortal in their 
effects. Dogs died when fed on themj one of the 
disciples ate one and he also died. Wei Po-yang also 
ate one and died, etc. When they were being put 
into their coffins they resurrected.” This account 
occurs m “ Li-tai-shen-hsien-ch’uan,” which is not 
so trustworthy as the '‘Tsan Thing Ch’i.” 

I should like to emphasise m this material two 
points • 

(1) Prof. Partington agrees that the accuracy of 
Ssu Ma Ch’ien’s work seems to be unquestionable. 
In this we read, Ch’in Shih Huang Ti directed a large 
number of magicians to make the philosopher’s stone. 
Now a large number could not have been in existence 
if alchemy had not been already well established by 
that time, 221 B.c., as concluded by the wiiters of the 
Bengal Monograph. 

(2) The writings of W^'ei Po-yang are appaiently 
qmte authentic. The book I have quoted makes 
constant reference to the pill of immortality and the 
many schools which supported the use of mineral drugs 
to produce immortality, whereas the writer claimed 
the production of mtemal harmony as all important to 
immortality. His treatise implies a well-established 
school of alchemy m his day which also antedates 

Pao P’u Tzu.” 

If the above evidences be accepted, it gives further 
strong support to the independent origm of Chinese 
alchemy, that it antedated the Egyptian school, and 

2b2 
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that it cenainly aiose earlier than the con<_[ueyt of 
Egypt by the Arabs, ad t)40 It does not seem 
probable, when all is considered, that Beithelot was 
right in considering that Chinese alchemy was 
derived from the Arabs B. E. Read. 

Peking Union Medical College, 

Peking, Oct. 22, 


Thsoitgh the kindness of the Editor of Natube, I 
have had an opportunity of seeing Prof Read’s 
interestmg letter. The citations which he gives 
from Sse Ma Tsien’s chronicles (a careful translation 
of a portion of winch by Chavannes has been 
published), and the reference to books on alchemj^ in 
92 B.G., mdicate an early date for the practical study 
of this subject in China. ISTo one who has read the 
information available m translations such as these 
can, it would seem, agree with the hjpiothesis of 
Arabic transmission put forward by Berthelot on 
such slender evidence, and dogmatically repeated by 
later writers, some of whom have added to the con¬ 
fusion by citing the conclusions of authorities in a 
form which is the exact opposite of that held by the 
authors to whom reference is made. Auiyone who is 
interested m Chmese alchemy is recommended to 
refer to careful translations of Chinese books, where 
these exist, and to ignore the very uncritical and 
gaibled accounts of the subject given in recent com¬ 
pilations on the bistory of alchemy, I have already 
alluded in ISTaxtjbe to the entirely independent support 
given to my suggestions by the valuable work of 
Stapleton and Azo. It appears that the ground is 
gradually being cleared, and if Chmese experts can be 
mduced to render some assistance, a new chapter on 
the transmission of alchemy to the West may soon be 
written. J. R. Pabtington. 


Dynamics of Whirlwinds. 


In Natube of Oct. 8, J S. Dines gives an example of 
small whirlwinds in which the reduction of pressure at 
the foot of the central core was much greater than it 
could possibly have been at the top of the cohunn, and 
further compares this with the case of an actual 
tornado where the same thmg evidently takes place. 

In the Quarterly Journal of the Eoyal Meteorological 
Bociety for 1896, page 71, W. H. Dmes described an 
artificial tornado cloud which lie produced by very 
simple means, and stated that this phenomenon was 
observable to a marked degree in his model. With a 
rotating column about two feet in height he found it 
possible to get a reduction of pressure equivalent to 
about 1 inch of water at the foot, while at the top the 
fan which was employed to cause the updraught was 
incapable of producing a suction of more than about 
I of an inch. 

There is no difficulty in explaining the low pressure 
at the foot, but what we have to explain is why air does 
not flow down the core from the top and ultimately 
equalise the excess reduction of pressure. I suggest 
that ti^e reason is to be found in turbulent motion of 
the air comprising the column. There are good reasons 
for supposmg that there is considerable turbulence, 
and in such case there is no reason why a pressure 
gradient along the core should not exist. 

Consider some definite portion of the vortical 
column, let r be the distance of an air particle from 
the central axis, p the pressure, the density, and v 
the velocity component resolved perpendicular to the 
axis. 


Then = 

dr T 


( 1 ) 


The qnmlion now aris^ as to what relation exists 


No. wm, 1^] 


between v and r If there be no turbulence the 
primaiy determining factor will be the viscosity of the 
air, and this will always tend to make any section of 
the column rotate like a solid disc, that is, r/r will be 
constant. 

If, then, we neglect changes m p we have from (1) the 
equation 

= p r, where A; is a constant, 
dr ^ 

p. k’^ 

whence p = + constant.(2) 

2i 

On the other hand, if the motion be turbulent there 
wall be a eontmiious mterehange of angular momentum 
between the different concentric shells, and the tend¬ 
ency will be towards the product [v r) being constant. 

In such case we should have 


dp 

dr 


= p 


k 2 — 


p .k ^ 1 

whence p= ^ — +constant. . , (3) 

Actually, it seems certain that some relation lying 
between these two extremes must exist, but smce the 
■\useosity of air is small it is probable that the con¬ 
ditions are more nearly represented by (3) than (2). 
It will be noticed that equation (3) implies the exist¬ 
ence of a small intense core of low pressure, but that 
(2) does not, while we know from observation that 
such a core does exist in the centre of a whirlwind. 

The high values of vjr near the centre and consequent 
low pressure could of course be produced without the 
aid of turbulence if some external source of energy 
continually extracted air from the centre, but since 
the pressure gradient along the core is of the wrong 
sign for this to happen, we are left with the inference 
that turbulent motion must be the true cause of it. 

The outer shells of a whirlwind are known to have a 
hehcal motion upwards and around the core, and if it 
be granted that the whole motion is turbulent they will 
continually exchange momentum in the axial direction 
between themselves and the central core. This ex¬ 
plains borh the axial pressure gradient and the reason 
why air does not flow downwards towards the region 
of low pressure. 

Another point was raised, but not answered, m the 
paper of W. H. Dines, referred to above; namely, the 
curious fact that the central core in his model tornado 
cloud was comparatively clear, while the surroiindmg 
shells were dense with cloud particles Now it is im¬ 
mediately calculable that if a suction of 1 inch of 
water can be produced m the centre of a whirl not more 
than a few mches in diameter (which was approxi¬ 
mately the case in the model in cxuestion), the radial 
acceleration of the air comprising it must be of the 
order of 500 times that of gravity. Such an accelera¬ 
tion will throw all the larger water particles out of 
the air m the central region into the outer shells, 
where the acceleration is smaller; it would be inter¬ 
estmg to know II the same thmg happens in the 
ordinary small waterspout or dust whirl, and in the 
larger American tornado. L. H. G. Dines. 

73 Fairfax Road, 

Teddmgton, 

Nov. 7. 


The Struggle for Existence. 

Dabwin attributed organic evolution chiefly to the 
combined action of variation and the struggle for 
existence, primarily the competitive struggle. This 
involves certain difficulties. First, the factors named 
tend to mutual exclusion—^th© more variation the 
less struggle. Secondly, were there no variation. 
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competition would be intense but barren; were 
variation so discontinuous as to exclude competition, 
many certainly of the vaiiants would perish, but 
others would prosper, and since there would be 
greater variety than under competitive conditions, 
there would also be more abundant life and perhaps 
greater evolutionary progress Thus, where com¬ 
petition IS greatest the results for evolution are nil, 
where the results are greatest competition is absent. 

The question then ensues, how does competition or, 
as I would call it, mcompatible simiiantjq operate ? 
In relation to variation, or rather to fit variation, 
incompatible similarity is perhaps best regarded as 
part of the enviromnent. As such it is directly 
related only to the comparative fitness of cert am 
variations fitly related to other enviromnental 
features; these vanations it tends to specialise 
indefinitely, because adaptation to it only produces 
further incompatibility, necessitating further adapta¬ 
tion, and so on. But it is only on fit variations 
which, as discontinuous, considerably lessen, while 
not excluding, incompatibihty that this mcom- 
patibility can operate. I assume discontinuity since 
the older view of natural selection as operatmg on 
minute innate differences is now found to mvolve 
serious difficulties, besides which I would suggest 
another, namely, that such differences would count 
for less than certain acquired differences—generally 
the surviving fittest would be those in the prune. 
Again, at least m progressive evolution, there is 
mcreasmg environmental variety, partly due to the 
diffusion of life beyond the area m which it began 
into other and unlike areas, partly an actual increase 
m both organic and inorganic variety. There is 
also, I should suppose, at least until types have 
become much specialised, increasing germinal varia¬ 
tion, attributable partly to greater environmental 
variety as affording richer means of subsistence. 
This general diminution of similarity involves a 
dimmution of incompatibility, and therefore of its 
characteristic action upon variations. Decreasing 
fecundity as evolution advances also means decreasmg 
similarity and incompatibility. 

Regardmg now the bearing of the above on the 
cpiestion how far relations of support, how far those 
of conflict are involved in natural selection. Fit 
organic variation obviously develops relations of 
support, at first one-sided, later becoming mutual— 
as between organism and organic envuonment— 
while later agam actual co-operation among organ¬ 
isms, chiefly smular organisms, emerges. Relations of 
support, however, involve acute conflict where one 
race supports another as prej^ Competition m 
intensifying certain c^uahties of fitness mtensifies 
relations of support. Very largely, however, it 
affects such relations where they involve conflict, 
and tins also it mtensifies. Besides winch it has itself 
an aspect of conflict, especially where theie is direct 
rivahy. That fit variation, so far as invoivmg 
increased help, has been much the more important 
progressive factor is suggested upon comparison of 
the results of evolution on land with its results in 
the much more extensive and less divided sea, where, 
parti}- at least from the scantmess of plant-life, 
competition involving conflict in its severest form 
has altogether preponderated. This conclusion, I 
would note, might help to reconcile the scientific 
conception of Natuie with its sesthetic appeal. 

The noncompetitive struggle is perhaps not a 
factor m evolution at all. For the total orgamc 
production is here the real cause of evolution as 
mciuding by the law of probabihty, apart from any 
orthogenetic or Lamarckian tendencies, the produc¬ 
tion of a certam proportion of fitly varjung orgamsms. 
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The &ur\-iving fit—not fittest—^liere find Nature more 
helpful than hostile, and so strive perhaps rathei than 
struggle, the unfit succumb without influencing the 
evolutionary process, in relation to which their struggle 
IS therefore a useless by-product 

P. J. Hughesdon. 

41 Murray Road, Wimbledon. 


Meteorological, Geological, and Biological 
Conditions on Venus, 

The absence of oxygen m the atmosphere of Venus, 
as shown by St John’s selectroscopic obseivations, 
and the consec(uent absence of life such as we know, 
are scarcely what one would expect at first sight on a 
planet so much like the eaitli in size and mass and 
having a mean temperature within the range of 
ten estrial abodes of life. An explanation, however, 
IS suggested by fuither consideration of what might 
happen to the eaith and its inhabitants if it could be 
transferred to the orbit of Venus, and also have its 
axial rotation speed reduced to one revolution in 
se%-eral weeks. 

The changes of tempei'ature produced by these two 
changes would of course be great, but would they alone 
ehmmate life ? The orbital change, doubling the 
supply of heat, would raise the mean temperatui'e 
of the upper atmosphere by some 40“ C., or perhaps 
less if we allow for an increase of albedo to that of 
Venus. This would leave even the tropics withm 
the range of temperatures of such hot springs as 
eontam hfe, and the polar regions would merely 
become comfortable. 

The rotational change would increase the diurnal 
range of temperature seriously, but not so much as 
if the change of duration of the day's heat supply 
were the only factor to be considered. One mitigatmg 
factor IS the mcreased moisture content, produced by 
the mcrease m average temperatui’e. This would 
increase the thickness of the moist or cloudy region 
through which the solar heat must penetrate to reach 
the gi'ound, or in which the radiation leaving the 
ground at night would be absorbed. The other 
mitigating factor is wind. On the earth as it is, the 
well-known deflexion of winds by its rotation limits 
greatly their ability to carry cold air to heated 
regions; on our hypothetical, transferred earth, this 
d^exion would be nearly eliminated. Thus the 
temperature differences would be so restricted by 
wind that it seems difficult to deny the existence of 
life on their account, especially in the polar regions. 

The eflects of this wmd, however, would not all 
be so benefleial. For not only is the temperature 
range causing it great, even if not too great for Me, 
but a wmd blowmg along the lines of the pressure 
gradient must acquire kinetic energy with far less 
loss by friction than occurs in our deflected winds. 
Hurricane strength at least, therefore, looks reason¬ 
able, and contmual hurricanes would soon produce 
vast changes in our hypothetical, transferred earth. 
Vegetation on the land would be greatly impaired, 
leaving the suidace exposed to wund erosion ; in the 
tropics the increased violence and frequency of the 
thunderstorms (especially with mcreased temperature 
and moisture content) would add greatly to erosion 
by ram; along the coasts, hkewise, wave erosion 
would be greatly accelerated. Altogether, would the 
continents endui’e ? Or even if they could be main¬ 
tained temporarily, by imusual orogenic activity, 
such as characterises the present geological epoch, 
could they endure under more normal conditions ? 

If they could not, the result would be a planet 
completely covered by its ocean, with water so rough 
as to give notable erosive action at depths at least 
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comparable witli that to winch sunlight can penetrate 
Land plants would then he absent, and peihaps even 
shoal-water plants as well . and the question arises, 
Could the pianist on alg^e produce enough oxygen by 
photosynthesis to show in St Joliii s spectroscope ? 

Furthermoie, assuming they could, on tins hypo¬ 
thetical transferred earth, would theie be any plankton 
alg^ on a planet that had never had any continents, 
and so had never had any c^uiet tidal pools, such as 
are often described as the probable origins of life on 
the earth ? 

In short, is it not reasonable to suppose that v enus 
is a planet without land, without shoal water, and 
therefore without life ? There are many questions 
here for the geologist and the biologist which a 
physicist cannot attempt to answer. 

David L. Wdbsteb. 

Stanford University, 

California, Oct. 24 


The Tribal God. 

I EEAB Prof. MacBride (Nature, Dec 3, p. 807) 
has entirely failed to distinguish between speaking 
contemptuously of the Deity and of some people’s 
conceptions of the Deity, lie has also withdrawn 
from mme and Mr Squire’s context the explanatory 
text. This IS a common failmg of the joumahst, but 
ought not to be of the scientist 

My words m the lecture run as follows : “ Nay, 
even to understand the Reformation itself you must 
appreciate that it ivas the replacement of a universal 
chui’ch by separate national churches, and m no 
foi’ced sense a real return to tribal gods, invoked to 
support and render victorious their individual nations. 
Nay, if you kept your eyes open during the recent 
world war, I think you would liave found many traces 
of religion as a tribal faith This concei3tion is 
strikingly expressed in the lines which Mr J C. 
Squire wrote in 1915 or 1916 : 

“ God heard the embattled nations’ charge and shout 
* Gott strafe England ’ and ‘ God save the Kmg,’ 

God this, God that, and God the other thing. 

‘ Good God I ’ said God, ‘ I’ve got my task cut out ’ ” 

To me, and I should imagine to many readers of 
Nature, the conception of a God of Battles, to whom 
appeal is made to aid one or another nation m killing 
millions of then fellow-men, is contemptible, the 
product solely of ignorance. It is as barbarous an 
idea as that of the Greeks of Homer’s day that the 
gods could mmgle m the fray of men, kilhng mortals 
and wounding each other. When Ares and Athene 
assist their rival heroes, surely Zeus has his task cut 
out ' May I not say to Prof. MacBride as Diderot 
to the god-makers of his day: “ Detruisez ces 

enceintes qiii retrecissent vos id6es! Elargissez 
Dieu ! ” ? 

Karl Pearson. 

University College, 

Gower Street, WLC.l. 


Flame and Comfoustion. 

Doubtless readers of Nature will have noted that, 
although twice challenged by us to say what evidence 
there is for his notion that not 'hydroiie’ (steam) 
but something much more complex and ‘ hydronohc ^ 
(water) is formed by combustion m flames, Prof. 
Armstrong has vouchsafed no answer. If his fertile 
imagination cannot frame one we may be sure none 
is foTtlioonaing, so that judgment will now go by 
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default, however much in his closing speech he may 
gilie at his opponents 

So far as we aie concerned, whilst making no 
pretence of having soh^d completely the wdiole 
pioblem of the precise role played by steam in the 
combustion of carbonic oxide—preferring to keep 
our minds open to the new evidence which is now 
I'apidly coming in from various qiiarteis—we wish in 
a closing word on this part of the case to say that m 
our opinion a pomt has been reached when it can be 
said quite definitely that the cumidative weight of 
experimental evidence is so conclusive against Prof. 
Armstrong’s extreme ‘ water-theory ’—or indeed any 
other postulatmg that steam plays a necessary inter¬ 
mediary clienucal role—that it may now be dismissed 
as one of those ' Phantoms of the Cave ’ arising 
(as Fiancis J3acon said) from “ a fanciful Philosophy, 
which regards only a few cases.” 

WTlliam A Bone 
D. T. A. Townend. 

Imperial College of Science, 

South Kensington, 

London, S W 7, Dec 6. 


Sound Absorption Coefficients Measured 
by Reverberation and Stationary-wave Methods, 

I HAVE to correct the calculation of a reverberation 
coefficient of absorption given m my letter published 
in Nature of Dec. 3. Ovnng to a misprint in the 
paper from which I quoted (Proc Roy, Soc , 115, 418 ; 
1927) the value of aQ^ (the imaginary part of .the 
acoustical admittance per miit area multiplied by the 
velocity of sound) for an experimental acoustic plaster 
was given as - 0*0100, whereas it should have been 
-0*100. Also the factor (d^ + qa^) oceurrmg in the 
last term of the expression for the reverberation co¬ 
efficient in terms of acoustical admittance should read 

( L >,2 - 

The recalculated value of the reverberation absorp¬ 
tion coefficient at 512 vibrations per second for the 
acoustic plaster is 0*37, which is \'ery close to the 
reverberation coefficient quoted by Watson for 
‘ Akoustolith,’ namely, 0*36 For ‘ Akoustolith ’ itself 
I have found by the same method that the reverbera¬ 
tion coefficient at 512 vibrations per second is 0*35. 

E T. Paris. 

Biggin Hill, Kent, 

Dec. 6. 

A Change in the Refractive Index of Air when an 

Electric Glow Discharge is passing through it. 

The change is studied by observing the shift in 
the interference fringes obtained by Jamui’s plates. 
The change is purely local m the region of the lumi¬ 
nous discharge By varymg the pressure inside the 
air-tube, it is found that the shift is a maximum at 
a pressure of the order of 2*5 cm. of mercury Ionisa¬ 
tion of the air by X-rays or by Tesla discharge does 
not cause any appreciable shift 

The shift does not appear to be due to any local 
changes of pressure. Whether it is purely a tempera¬ 
ture effect is being studied. The shift was very small 
in the preliminary experiments, the maximum being 
only about a third of a frmge A shift of two or 
three frmges has now been obtained and a higher 
degree of accuracy is expected 

J. B. Seth. 

Physics Department, 

Government College, Lahore, 

Oct. 27. 
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Jubilee of the Institute of Chemistry. 


J UBILEES and centenaries, as they recur and ’ 
pass, serve at least to make us look forward | 
as well as backward , to envisage the probable | 
extension of influence as well as to recollect the ‘ 
circumstances of the birth of some of our most 
familiar institutions The Institute of Chemistry ! 
has just celebrated its fiftieth birthday, as befits '' 
that age, m genial intercourse vitli the other ; 
members of the British branch of the chemical 
family Eifty years is but a short hie compared , 
with the seniority which some corporate institutions i 
have attamed, but although it represents scarcely j 
more than the passnig of extreme youth it is, j 
nevertheless, quite a respectable age when the | 
modernity of the distinctive profession which it ! 
represents is taken mto account. There was a 
time when chemistry was the spare-time accoin- 
phshment, so to speak, of the medical man or of 
the student of tlie diverse manifestations of Nature; I 
now—so distinct are the details of their aims, their 1 
technique, and even their language—it is difficult 
enough for chemists of various tribes to find 
common ground in one another's interests. Yet aU, 
as a unified but composite profession, are repre¬ 
sented by this organisation ; the works chemist, 
the public analyst, the consultant in metallurgy, 
in brewmg, and other specialised branches, the 
instructor, the researcher, the professor, all meet 
within its fold 

The Institute, however, does not serve merely the 
profession It has been continuously active in the 
interests of the country, whose citizens have a very 
real interest in the maintenance of proper scientific 
control of its food, its beverages, its medicines, its 
manufactures ; there is, in fact, scarcely any phase 
of our material interests which does not at some 
time or other come under the professional observa¬ 
tion of chemists. That such control or examination 
should be adequate, and that the exammer should 
be highly competent and trustworthy in the 
exercise of his functions, briefly sums up the pohcy 
of the profession. 

The Institute of Chemistry of Great Britain and 
Ireland had its origin in a meeting, held in the rooms 
of the Chemical Society on April 27,1876, to discuss 
the organisation of the chemical profession. Prof, 
Abel was in the chair A committee with IMr. 
(afterwards Sir) Walter Noel Hartley as secretary 
was appointed to confer mth the Chemical Society, 
and as a result of then dehberations it was resolved 
to form a new association, to be entitled '' The 
institute of Professional Chemists of Great Britain 
and Ireland,'’ with Prof, (later Sir) Edw'ard Prank- 
land as its first president; the present title was, 
however, adopted in deference to official repre¬ 
sentations. It appears to have been in Sir 
Edward Frankland's mind that the idea of such 
an institution was formulated at a dinner given 
in honour of Cannizzaro on May 31, 1872, when 
he expressed his conviction of the necessity for 
the creation of some such body as would corre¬ 
spond with the Poyal Colleges of Physicians and 
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Surgeons, the Institution of Cndi Engineers, and 
the Imis of Court 

The new Institute was incorporated ht^ licence of 
the Board of Trade under the provisions of Section 
23 of the Companies Act, 1867, on Oct. 2,1877, and 
was afterwards uieorporated by Boyal Charter on 
June 13, 1885, with authority to grant certificates 
of competence’, and to register persons qualified to 
practise The membership roll now includes more 
than 5300 fellows and associates, and SOO students 
In recent years it has been found desirable to 
estabhsh local sections, in order to facilitate inter¬ 
course between the members, and to provide 
opportumty for the discussion of matters of 
professional interest Local sections have thus 
been estabhshed as follows : Birniingliam and the 
Midlands, Bristol and South-Western Counties, 
Eduiburgh and East of Scotland, Glasgow and 
West of Scotland. Huddersfield, Irish Free State, 
Leeds Area, Liverpool and North-Western District, 
London and South-Eastern Counties, Manchester 
and District, Newcastle-oii-Tyne and North-East 
Coast, Northern Ireland, South Wales, Cape of 
Good Hope, Malaya, and New Zealand, and 
honorary correspoiidmg secretaries have been 
appointed to act throughout the Empire. 

The patron of the jubilee celebrations is H E. H. 
the Prnice of Wales, K G ; the present president 
of the Institute is Prof. Arthur Smithells, who is 
the seventeenth occupant of the presidential chair. 
The affairs of the Institute are in the hands of the 
president, six vice-presidents, a treasurer, and 
thirty-nine coimcillors, who number among them 
many of the names most honoured in the profession 
Mr. feichard B. Pilcher holds the office of registrar 
and secretary ; parenthetically, ]\Ir. Pilcher has a 
deserved reputation for an encyclopaedic knowledge 
of professional matters. 

In the forefront of the Institute’s work is the 
mamtenance of a high standard of training and 
proficiency among members of the chemical 
profession. In this matter it does not intrude upon, 
hut supplements, the work of the university and the 
technical college. It is not a training centre, but 
an examining body, particularly in certain special¬ 
ised branches oi vocational chemistry. The 
Institute recognises the hall-mark of the university 
by admittmg first and second class honours 
graduates, under appropriate conditions, to the 
associateship without further examination; in 
order to qualify for fellowship it is necessary to 
pass a searching examination in one of the seven 
branches, namely: inorganic chemistrj^, physical 
chemistry, organic chemistry, biochemistry, the 
chemistry and microscopy of food, drugs, and 
water, agricultoal chemistry, and industrial 
chemistry. The examinations, if not held at 
distant centres, take place at the Institute’s own 
laboratories, which, together with the council room, 
library, and administrative offices, are located 
at 30 RusseU Square, London, W.C. The Insti¬ 
tute was formerly housed at 30 Bloomsbury 
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Square, W.C ; on the expiration of the lease 
of these less coiiTenieiit premises, a fund was 
raised b}" private subscription among members 
and others, and the present building was erected 
in 1914-15 

Another side of the Institute’s activities is 
concerned with the maintenance of a strict code of 
professional conduct, with professional status, and 
matters germane to appointments in the pubhc 
service. An appointments register is largely used 
by members and pros]iective emi^loyers, and a 
benevolent fund has been mstituted so that 
temporary assistance can be given in ease of need. 
The usefiihiess of the Institute is also apparent in 
the organisation, both at headquarters and at local 
sections, of lectures on matters of professional 
interest, and in the publication of ‘ Official 
Chemical Appointments (a dhector}-) and the 
registrar’s useful guide entitled “ The Profession 
of Chemistrju” " Chemistry as a Career ” is the 
title of a booklet containmg a sjmopsis of lectures 
given by the registrar before college chemical 
societies during 1921-23 These hooks convey a 
warning as well as encouragement, for they clearly 
indicate that only a certain type of mind or 
personality can hope to attain even minor eminence, 
that material rewards are seldom of the richest and 
often of the poorest, and that real devotion to the 


spuit of service and inquiry is both expected and 
exhibited 

Although the variety and importance of the 
services which the chemist renders to the com¬ 
munity are even now but inadequately realised, the 
Institute of Chemistry has thus done much to 
define, to explain, and to improve his position in 
both pubhc and private practice , it has equally 
endeavoured at all times to assist His Majesty’s 
Government in matters on which chemistry has a 
bearing, and in return the work and qualifications 
of the Institute have been in a large measure 
recognised by the State At the time of its 
foundation, few universities and colleges provided 
satisfactory preparation for the profession of 
chemistry ; indeed, it is difficult to realise what the 
position to-day would have been had this contri¬ 
bution to the development of systematic chemical 
education been withheld, and had no attempt been 
made to bring together in one body those who 
practise in a calling which is now acknowledged to 
be so vital to the progress of the civilised world. 
The strength and the future influence of the 
Institute will be fostered by the continued loyal 
co-operation of its fellows and associates in the 
maintenance of their ovm status and in the 
protection of such of the interests of humanit}^ as 
are specially within their knowledge 


Belief and Evidence in Water Divining*. 

By Dr. Hugh Robert Mill. 


4T the Pubhc Works, Roads, and Transport 
JAl Congress recently held in the Agricultural 
Hall, Islington, the subject of water divining was 
introduced" by Prof J. W. Gregory, who read a 
paper settmg forth the admitted facts and stating 
his own reasoned judgment with the candour and 
conviction of an experienced man of science sure 
of his ground and satisfied with his conclusions 
So frankly did he acknowledge the widespread 
popular faith in the use of the divining-rod as a 
means of finding water that the writer of a leading 
article on dowsers and doubters in the Times of 
Nov. 25 appears to class hnn amongst the believers. 
Prof, Gregory, however, developed the case against 
the dowser with a convincing moderation and 
clarity of reasoning, and in the issue of Dec. 2 
he stated that his paper showed '' that the evidence 
of all the controlled experimental tests in England 
of which I know is against water or oil... divining.” 

This important paper may be summarised as 
follows. The literature of the subject is enormous, 
and Prof, Gregory, who appears by his citations to 
have been exceptionally w^ell read in it, does not 
claim to have read one-hundredth part of what 
has been written. He rehes largely on the recent 
book on the divining-rod by Sh Wiiham Barrett 
and Mr, Besterman, but brings much personal 
experience to supplement it. He points out that 
wMle at one time the expenses of a water-diviner 
employed by a public body w^ere surcharged on 
the members, recent decisions have allowed the 
cc^t to be met from public funds, and a diviner 
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has even been employed in the crypt of St Paul’s 
Cathedral to seek for the water channels below 
the foundations 

The cause of the movements of the divining-rod 
may be explamed in one of three wnys (1) by 
fraud and practical jokes , (2) by unconscious 

imposture ; (3) by some actual force which acts on 
the rod directly or indirectly This thkd view 
Prof. Gregory was at one time hiclmcd to share, 
heheving that the diviner might possess some 
idios;vuicracy m vntue of wdiich he might be affected 
by slight sharply contrasted differences of moisture 
in the atmosphere, but he abandoned it because it 
would not explain the response of the divinmg- 
'rod to things other than water, and would not 
account for water-diviners obtaining results in 
ram; moreover, it was dismissed as improbable by 
three eminent physiologists whom he consulted. 

There are three rival lines of explanation ■ (1) 
that the rod responds to some physical stimulus, 
possibly allied to radioactivity, as upheld by 
M. Henri Mager As such matters were remote 
, from Prof Gregory’s own province he submitted 
Mager’s book '' Les Baguettes ” (1920) to Prof. 
Desch, who found that its arguments did not 
furnish any support for the view that the diviners 
have any powers of detecting w'ater or minerals. 
Mager's claims were also dismissed as extravagant 
and absurd by the U S. Geological Survey ; (2) 
that the movement of the rod is due, though 
perhaps unconsciously, to the diviner. This is the 
view elaborated by Barrett and Besterman, who 
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dismiss the evidence for an external physical force I The outcome of Prof. Gregorio's discussion seems 
by ^ arguments which seem unanswerable Their 1 to be that the use of the chviinng-rod is a survival 
claim is that the divuier has a sort of second sight, i of primitive magic, and that there is no reason to 
the evidence for which is on a par with that brought suspect the existence of um-ecognised properties of 
forward i)y spiritualists for their alleged clair- matter or power of muid from the experiences and 
voyance ; (3) that the diviner unconsciously or performances of dowsers From the pomt of view 
subconsciously moves the rod owing to an impulse of the geologist it seems both reasonable and right 
due to unmtentional suggestion from the bystanders to decide that further mvestigation of the divining- 
or by his recognition of indications favourable for rod is waste of time and that his special knowledge 
water. The process of subconscious movement can be of more service to the advancement of 
of the rod by the dowser is explamed by Dr science if applied in other directions Nevertheless, 
Millais Culpin in his Spmtiiahsin and the New ^ there are other points of view, and recent advances 
Psj^hology ” (1920), as an example of the dis- ! ni physical and psychical science may enable a 
sociation of the various streams of activity which , keen and cautious mvestigator to reach some more 
flow side by side in the human brain, and Prof, positive conclusion than the evidence now' available 
Gregory considers that some of the best dow'sers, 3 ustifie&. Instead of taking as the subject of study 
like Mullins, probably act by this process, givmg the exploits of the expert dow'ser w'ho has an axe 
expression to the results of long experience or to grind, or of the amateui’ enthusiast w'ho has a 
special quickness of perception of signs of water theor}" to uphold, might it not be better to try some 
at the surface simple person w'ho, w'hile not using it for pay or 

Prof Gregory goes on to examine the evidence reputation, is possessed of the gift—if gift it be—of 
as collected in Barrett and Besterman's book in findmg a divmmg-rod turn m his hands m the 
order to determine which of these conflicting | neighbourhood of midergroiind water ? 
explanations is the most reasonable, and he deals j Stress is usually laid on the erratic or even 
in turn with a series of experiments on which the i contradictory results of many of the experimental 
authors of that book rehed as examples of the i tests which have been made, as opposed to the 
triumphs of the dowsers over the geologists as | certaui and repeatable results of scientific demon- 
w’ater finders. His decision is that the happy ; strations. But scientific demonstrations of this 
selection of the sites in the four cases considered ; kmd only become possible when aU the conditions 
was in accordance with common sense and did not ■ are known and are under control Is this yet 


require cryptsesthesia. He cites a number of possible in the measurement of perception ? If 
independent tests of the powers claimed by water- not, may not mdicatioiis be found sometimes 
diviners, and show's that both geological surveys which indicate true relationships, though on a 
and Hidividiials have on many occasions proved the second attempt the demonstration may fail 
inadequacy of the claims made. Similar tests utterly ^ Every hstener to distant broadcastmg 
with regard to dowsing for mmeral oil were equally stations knows that for a w'eek at a time he may 
negative. It is pointed out that testing the pick up Cork every night and fail to find Belfast 
divining-rod is difficult and promises no answer once, w'hereas at another time, though iismg 
that will he iimversally accepted because the claims exactly the same settings and the same battery 
of different divmers are so contradictory and strength, he may hear Belfast every evening and 
elusive that any test may apply only to the j never get Cork at all. Ilj view' is that the facts 
individual tested, and perhaps to him only on a which have been proved as to w'ater divmiiig are 
particular day. It is pointed out that m the case deserving from the strictly scientific point of view^ of 
of the Abbe Pararaelle, claimed by Barrett and as full and specialised attention as are the facts 
Besterman as a diviner wdio did not use a rod, the relatuig to electric waves It w'ould he very 
Abbe’s own explanation that he found w'ater by satisfactory if it could he established that Prof, 
studying the indications of the surface is perfectly Gregory's belief is correct and that the w'ater- 
satisfactory. diviner succeeds by his quick, even if unconscious, 

As regards the nature of divining. Prof. Gregory recognition of surface signs that may escape the 
says that the successful water-diviner is probably ordinary observer. It would be equally satisfactory 
a quick observer who has usually had considerabie if it could be showni that the nervous system is 
experience ui the search for water, and as he goes capable of detectmg radiations of a different 
over the ground he probably recognises clues to the frequency from those of light and heat, and that 
presence of underground w^ater which subconsciously water, and perhaps other substances, may emit 
lead to movements of the strained muscles of the such radiations at ordinary temperatures The 
hands holding the rod In some eases such an one suggestion does not seem to be intrinsically 
experienced dow'ser wall probably score no higher more improbable than the other. The research 
a proportion of successes than a competent w^ould of course he very difficult, and the first-class 
geological expert would do, w'hile in other cases minds which alone could pursue it to a satisfactory 
the reputation of the diviner is made by lucky conclusion can probably devote themselves to 
coincidences which are remembered and exaggerated much more productive investigations at the 
while the failui-es are forgotten. It is concluded present time. 

that although the claims of the divinnig-rod are If there is amdhing in these phenomena, the 
invalid, an expert divuier may he useful under discoverj^ will undoubtedly be made in the fullness 
some conditions. of time, possibly many years hence; but meanwhile, 
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it is at least satisfactory^ to find that attention 
is being paid to things which are involved m such 
baffling perplexity that the easiest course is to 
look the difficulty steadily in the face and pass by. 
llTieii the investigator emerges who is able and 
willing to tackle the problem, he must not be afraid 
of finding results which his present loiowledge may 
lead him to thnilr as absurd as the properties of 
radium seemed before they were discovered 

In the course of correspondence in the Times, 
induced by the article on dowsers and doubters 
already referred to, Mr A. A Campbell Swmiton 
outlined in the issue of Nov 30 a scheme of m- 


vestigation which he suggested might be taken 
up by the National Physical Laboratory He 
proposes the construction of an underground 
chamiel through which a controlled supply of 
water might be allowed to flow or pe|*colate m 
such a manner that the fact of sensitiveness to the 
presence of water could be tested and, if found, the 
rate of transmission of the impulse from the w^ater 
to the dowser might be measured. If this sugges¬ 
tion were acted upon, a committee, which would 
satisfy both the credulous and the sceptical, could 
no doubt be brought together to arrange details 
of the tests 


The Use of Radio-Elements as Indicators.^ 


By Prof. Pritz Pareth. 


rilHE use of radio-elements as indicators is a 
i special chapter of radioactive investigation, 
which differs from the topics usually treated under 
the name of radioactive research, in so far that 
the radio-elements are here not the object of the 
study, but are used as a mere agent in the solution 
of problems whioh m general have nothing to do 
with radioactivity at all. These problems may 
be found in very different branches of chemistry, 
physics, and even biology, and it is to be expected 
that radio-elements as indicators will foe more used 
the more famihar the advantages of this method 
become to non-radiologists. 

Only an elementary knowledge of the prmciples 
of radioactivity is necessary in order to understand 
and even to apply the method. It is based upon 
the extreme sensitivity of radioactive measure¬ 
ments, and upon the chemical relations of the 
radio-elements to ordinary elements. 

As to the first point, it is well known that by 
help of an electroscope, invisible and imponder¬ 
able quantities of radioactive matter can be 
detected and exactly measured. From the radio¬ 
element thorium C, for example, which can very 
frequently be used as an indicator, 10"^^ gm. 
allows for exact qualitative and quantitative de¬ 
termination. Now thorium 0 is ' isotopic ’ with 
ordinary bismuth. Since isotopes show identical 
chemical properties, it is possible to substitute the 
radio-element for its inactive isotope, and to 
acquire information concerning the element in 
extremely dilute solutions. The chemical be¬ 
haviour of bismuth may thus he elucidated by a 
study of thorium G, Hi certain cases it is found 
advantageous to mix a certain amount of the radio- 
element with a sample of the inactive element in 
order that an otherwise indeterminable fraction 
of the origtaal quantity may be detected or deter- 
mmed electroscopically. Instances in which such 
minute fractions of an element have been separated 
by some such process as diffusion, solution, or 
volatilisation, are discussed below. By choice of 


From an address deEvered to the Bedson Club, Kewcastle-upon 
cm Mar, 17, 1927, A fuEer discussion of the subject m Enghsl 
or tbfi same author, with references to the hterature, wiE shortl 3 
I in Volume 2 of the Lectures, deEvered by non-residen 
Iwtottsra at N.T). For hterature, see alsi 

O, peiwsy and F. FaimUx, ‘‘-Manual of Eadioactivity ” (Oxford, 1926) 
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the appropriate ratio betw^een the quantities of 
inactive element and radio-element in the sample, 
it is possible to cover the entire range of mixtures 
from those detectable only by means of the electro¬ 
scope to those containing reaffily weighable amounts 
of material. 

In selecting a radio-element for use as an in¬ 
dicator, it is generally desirable to find one that 
may be detected in very small amounts It must be 
borne in mind, however, that the half-value period 
(T) varies inversely with the intensity of radiation, 
and that an element detectable in small quantities 
invariably has a short half - value period. It 
would therefore never be feasible to employ radium 
O' (T = 10"'^ seconds) or thorium C' (T=10“^^ 
seconds) as indicators. Even the three indicators 
available for the element thallium are too short¬ 
lived for a number of experiments. 

For this reason it is not practicable to use all of 
the elements included in the well-known lists of 
radioactive isotopes for the present purpose. Only 
the elements named in the follovung table can find 
practical application. Those to be recommended 
most highly are underlined in the table. 

Even radio-elements such as ionium, uranium 
and uranium X^, which possess no inactive 
isotopes, frequently are of service in increasing the 
radioactive intensity of their longer-lived, less 
active, and therefore less readily detectable radio¬ 
active isotopes. Uranium X^, for example, is 
mentioned in the table as a satisfactory infficator 
for thorium. So also, thorium X may be used as 
indicator for radium, and radium A for polonium. 
But radium and polonium themselves may in a 
broader way be employed as indicators in certam 
lines of work. For, in the narrower sense, the 
function of the radio-elements ^ as indicators ’ may 
be conceived to be restricted to those experiments 
in which the radio-elements are substituted for 
their active or inactive isotopes. In the broader 
sense, hovrever, this function may be ex¬ 
tended to cover any procedure in which the radio- 
element is used aa an instrument in the detection^ 
determination, or investigation of matter in minute 
quantities, 

A brief account of some examples, where radio- 
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elements have actually been used with success as 
indicators—^rather than an abstract discussion of 
possible applications of this method—may help 
to a fuller understanding 

From the large number of experiments with 
radio-elements as indicators in the field of anahdical 
chemistry, the choice of one typical case may well 
suffice The solubility of lead cJiromaie at room 
temperature is too small to admit of accurate 
determination by simple gravimetric methods It 
is of course possible, in cases of this sort, to make 
use of conductivity measurements, or to calculate 
the solubility product from the equihbrium con¬ 
stants. With concentrations as low as that of the 

Radioactive Ixdicatoes. 


Element | Indicator 


1 Thaliimn 


j Radium C’ 

1 Thorium 

1 Actinium O" 
— 

T = 1 32 ?n 
3-20 m 
4 10 m 

Lead 


Radium R 
Radium D 
Thorium B 
Actmium B 

20 8 7Ji 

16 0 y 
10 6 h 
36 0 in 

Bismuth 


Radium C 
Radium B 
Thorium G 
Actinium C 

19 0 111 
4So d 
60 5 ih 

2 16 m 

Poiomimi 

CO 

Radium A 

3 05 m 

Radon 

3 So d 

1 Thoron 
■ Actmon 

54 5 s 
3-92 s 

Radium 

1580 y 

Thorium X 

1 Actmium X 

3 64 d 
112 d; 

x4otimum 

20 y 

' Mesothonum 2 

6-13 /i , 

Thorium 

1 60 s. }/ 

Ionium 

Radjothonum 

Radioactmium 

LTran. 

7 6 X 10^ ^ 
1-90 y 
IS 9 d 
23-9 d 

Protactmium 

1-2 y 10 * y 

Uian. X 2 

1 17 


saturated solution of lead chromate, however, 
either of these methods would entail a lengthy 
and delicate investigation. With the aid of a 
radioactive mdicator, on the other hand, the 
solubility of lead chromate may be measured 
mth no more difficulty than that involved in a 
simple weighing. 

To a definite amount of a soluble lead salt, a 
known quantity of thorium B is added. The 
activity of this preparation may be measured in 
any desired units, as, for example, the number of 
scale divisions per minute on the particular electro¬ 
scope used. If, for example, 10,000 units of 
thorium B is thoroughly mixed with 10 milligrams 
of lead, it is apparent that one unit of thorium B 
will invariably indicate the presence of 0-001 milli¬ 
gram of lead. From the artificially activated lead 
thus obtained it is now possible by the usual 
chemical methods to prepare the chromate. After 
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the saturated solution of this compound has been 
held at the desired temperature in a thermostat 
, for a sufficient time, its composition may be ascer¬ 
tained by evaporating a few cubic centimetres to 
, drpiess, and measuring the activity of the well- 
nigh invisible residue in the electroscope. (This 
' example is treated ui more detail because the 
general procedure is tt^pical also of the following 
, cases ) 

' Had the radio-elements been available for use 
, as indicators during the last quarter of the iiiiie- 
I teenth ceiituiy, one extremely iinportant service 
I might have been rendered with their aid. to the 
' then newly advanced theorv of electlolytic rUs- 
1 sociation. Proof of the actual fact of dissociation, 
and of the interchange of ions, is readih'- obtainable 
with the help of the radio-elements, mixed, in 
. accordance with the procedure just outlined, vith 
' their inactive isotopes It is possible to demon¬ 
strate in this way the fact that the particular atoms 
: or radicals assumed to be liberated by electrolytic 
, dissociation do not retain their places in given 
! molecules, but are free to move back and forth 
I from one place to another. If, for example, equi- 
' molecular amoimts of an mactive lead chloride and 
: a radiochemicaliy sensitised lead nitrate in aqueous 
; solutions are mixed together, and the lead chloride 
I is allowed to crystallise again, it vull be found that 
the active lead atoms are distributed proportionally 
between chloride and mtrate, and must therefore 
have migrated in solution from lead nitrate to lead 
, chloride until the kinetic eqiuhbriiim has been 
' established. 

Radio - elements have further shovii their 
utfiity in connexion with measiireinents of the 
surface of powdered adsorbents. Information 
concerning the extent of surface is obviously 
necessary in deciding whether the adsorbed layer 
is of the thickness of one, or of more than one 
molecule. This question has been answered in 
various ways by various theories of adsorption 
Particularly in the case of powders, which, because 
of their greatly extended surface, are preferentially 
used as adsorbents, determinations of superficial 
magnitudes have hitherto been unsuccessful. If 
the choice of materials be limited, however, to solid 
compounds of elements possessing a known radio¬ 
active isotope, a safe and simple method becomes 
available. It is based upon the fact that the 
radio-element, added to the saturated solution of 
the isotopic adsorbent, becomes,in a very short 
time equally distributed between the molecules 
of the dissolved part of the adsorbent and those 
of the uppermost layer of its crystalhne surface. 
In this way the extent of the smdace can easily be 
computed from the decrease of the radioactivity of 
the solution. The surface of the sulphate and 
sulphide of lead, of the phosphate of bismuth, and 
so on, have thus been measured, and wfith these 
values it has been able to establish the fact that 
on all these adsorbents the limit of adsorption is 
reached as soon as a layer of one molecule in 
thickness has been formed. 

From the chemistry of inorganic preparations, 
the discovery of the volatile hydride of bismuth 
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mtli the help of its isotopic radio-elements may ever, the external properties of the element in 
be mentioned From many fruitless investigations question remain entirely unchanged, it has been 
it had to be concluded that this compound, if it possible to carry out this process hitherto only as 
could be prepared, would be obtained only m very an imaginary experiment, of which indeed Maxv^ell 
minute fractions of the initial material, and might and Boltzmann have made frecpient use G. 
therefore easiiv escape detection by the usual Hevesy, the author of many experiments with 
methods of analysis The apparatus for measuring radioactive indicators, has succeeded in bringing 
rachoactivit}^ can, however, be selected so that a self-diffusion within the scope of observation He 
ten-millionth part of the bismuth in the original prepared and sealed m a hard glass tube, a fused 
material will give a product recogmsable vdth cyhnder of lead, of which three-fourths was ordi- 
certamty, both qualitatively and quantitatively nary lead and one-fourth activated lead , thorium 
This wide extension of the range of measurement is B was used as radioactive indicator in experi- 
qiiite necessary if the condensation and re-volatili- ments of only short duration, while the long-lived 
sation of bismuth hydride are to be detected , its radium D was chosen for more extended experi- 
mere existence can be proven by relatively simple ments If now the lead in the tube is cautiously 
means and even by a lecture experiment Decom- melted, and is held at this temperature for several 
position of magnesia turmngs, covered with dsujs, it is easy, after solidification, to measure 
thorium G or rachum by dilute hydrochloric acid, the distribution of the activity that has taken 
yields the volatile hydrides of these radio-elements, place within the lead column durmg the period 
which can be condensed at the temperature of of the experiment. In this case, therefore, marked 
liquid air and—on the other hand—decomposed lead atoms have diffused among other lead atoms, 
and measured in a heated glass-tube After ex- and the self-diffnsion constant can be calculated 
perience had been gained vnth the radioactive by the usual methods. 

method described above in the study of the best Among other applications to physical research 
method of preparation, and of the stability^ of which can only' be mentioned here, are the forma- 
bismuth hydride, it was found possible later, with tioii of various allo^T-s at low temperatures, the 
comparatively little difficulty, to prepare this com- speed of solution of very thin layers, the rate of 
poimd also from inactive bismuth, making use of evaporation in relation to the amount of liquid 
magnesium as before in the preparation of the to be evaporated, and diffusion in idealty dilute 
hydride. It may" be mentioned that the amount solutions. 

of material by^ which the existence of the com- Since bismuth compounds of very diverse com¬ 
pound v'as first recognised was but 10"^^ gram, position have recently been mvestigated from the 
and that it v'as found possible, vith further m- viewpoint of therapeutics as a substitute for 
Grease in the sensitivity' of the process of detection, arsenic, it was of interest to x^by^siologists to learn 
to establish by' the use of radioactive indicators in what proportions the bismuth introduced is 
the existence of a gaseous lead hydride formed in stored iqy in the different oigaiis of the hodij, and 
still smaller amounts. Here also the radioactive is eliminated in the urine and faeces. Since small 
test was a spur to ultimately' successful experi- amounts only' are involved, the determination can 
ments with ordinary lead. best be accomplished by the radioactive method. 

That radioactive indicators might occasionally' Badium E was einploy'ecl as indicator for bismuth 
serve to advantage in technological research can m place of thorium G, m view of the fact that the 
scarcely be doubted, even if they' have been more experiments extended over a period of several 
frequently applied hitherto to scientific problems, day's It was mixed with the bismuth preparations 
A question of this ty'pe is that of testing rubberised and injected intra-muscularly into the guinea-pigs 
fabrics for their permeabihty to gases. When, employ^ed in the experiments The products of 
during the War, in connexion v ith the choice of excretion were ashed and measured electroscopic- 
suitable samples of material for gas masks, the task aUy', and after the end of the experiment the organs 
of determining numerically^ the permeability' to of the animals were similarly' treated One con- 
gases of the materials submitted by' different firms elusion to be dravui from the chart showing the 
was assigned, it was found convenient to employ, exact distribution of the bismuth, is that the 
as a test gas, air vdth which was mixed a trace of accumulation of this element takes place chiefly in 
radium emanation (radon). The fractional portion the kidneys. Analogous experiments with lead 
of the gas which penetrated the material under preparations show that absorption takes place 
investigation could then be determined electro- chiefly in the liver. The absorption and dis- 
scopieally. tribution of lead in roots, leaves, and fruits of a 

A considerable number of problems in physics plant {Vida faba) were investigated in a similar 
can be brought to solution through the agency of way. 

radioactive indicators. Among these, the experi- The examples of the use of radio-elements as 
mental study' of ^ selffdiffmion ' is of paramount indicators here presented may suffice to show that 
importance. By this is understood the pheno- the method thus illustrated is capable of niany’'- 
menon, expected from the kinetic theory of matter, sided application. It is to be hoped that in the 
that the atoms of a homogeneous gaseous or liquid future a greater numher of chemists and phy^sicists 
element move among one another under the same than heretofore may make use of the method, and 
mw that applies in the case of a diffusion of one may thereby facilitate materially the solution of 
eminent into another. Since in self-diffusion, how- , many problems. 

' ^Ko. Von. 13(^3 
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Peof. K B. Glixka. 

OIL students in all parts of the world will learn | 
with deep regret of the death of Prof K B. ' 
Glinka on Noy 2 He had for some time been m i 
failmg health and had felt some heart stram. but j 
none of those ivlio met him last June and July at 
the Soil Congress in the United States had any sus¬ 
picion that lie was so near the end. All who 
attended were prepared to accord him their deepest 
respect for his profound knowledge of the subject 
and his own brilliant work and though they were 
with him but a very short time, his iiiifaLling 
courtesy and his kindly good humour had endeared 
him to everyone who met him 

Glinka was born m 1867 m Smolensk, the son of 
one of the most ancient and honoured aristocratic 
families of the old regime m Paissia ^ He studied 
first at the University of St. Petersburg, which he 
left in 1889, and afterwards at the University of 
Moscow, whe?:e he obtained his doctor’s degree in 
mineralogy. In 1900 he was appointed professor 
of mineralogy and geology at the Agricultural 
Institute of Novo Alexandria m the Government 
of Lublin, which smce the War has again become 
Polish territory, and has therefore resumed its old 
Polish name Pulawy : the Institute, under tins 
name, has now become the central agricultural 
experiment station of Poland . Withm two years 
of his appointment he was, at his own request, and 
in consideration of his studies on soil, transferred 
to the chair of pedology at the same institute. , 
Between 1908 and 1914 the Emigration or Settle- i 
ment Board of Russia arranged a series of expedi- j 
tions to study the soils of Russian Turkestan, i 
putting Glinka in general charge : this, however, j 
did not necessitate his gning up his professorship. I 
He made the big expedition of 1909, travelling 
from Ivaboiisaya to Yernogo, thence through 
Lepshisk to Sergiopoh and finally Semipalatmsk. ' 
The material collected in this and the other ex- ; 
peditions was worked up by the Bokuchaiev Pedo- i 
logical Committee. Reports were issued m his 
name from 1908 to 1914: a general summary is 
given in Russian and German in La Pedologie, '• 
1912, vol. 14, pp. 43-63 He became president 
of this Committee in 1912, and relinquished the 
chair at Novo Alexandria ; m 1913 he went to 
the Agricultural Institute at Yoronesh, the soils 
around which he studied : hi 1922 he returned 
to Petrograd as director of the Agricultural Insti¬ 
tute : this post he was holding at the time of his 
death 

Glinka was essentially a field worker, studying 
the section or profile of the soil from the surface 
to a depth of some six or eight feet His methods 
are well illustrated in his paper On the So-called 
BrovTL Earth,” which appeared in La Pedologie, 
1911, vol. 13, p. 17 (Russian and German) He 

^ By a curioub eiior in lournahsm, for which it is diilicult ro account, 
one of the best American (laiij. papers, in dealing 'svith the Soil Congress, 
(ioseribed Olinka as the son ot a peasant This dcbcriptioa \vas copied 
in other papers and read out at certain of the funetiuns, much to his 
amusement. 
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had an amazuig capacity for seeing things m a soil 
section that ordmary workers miss : the present 
writer had nuineroiis opportunities of admitting 
Gluika's superiority as an observer during the 
Soil Excursion iii the United States last summer. 
Glinka himself did but little laboratory work on 
soil, but his marked ability to use the results of 
others is illustrated in Ins studies of the dilfereiices 
between podsols and peaty soils, piibhshed in 
La Pedologie, vol 13, p. 1. 

; In 1914 Gluika’s book Bie Bodeiitypen ” was 
; published m Beriui, unfortunately its value was 
: not at first recognised by British students, none 
: of whom had at that time any adequate knowledge 
of the Russian soil work. It was not until the 
[ Liternationai Soil Conferences were resumed that 
i this defect was remedied , now the Russian work 
I is accorded full recognition, and some of the present- 
; day mvestigators not only use Russian terms for 
I the soil groups, but are also studying the Russian 
^ language m order to read papers that are not 
j translated 

The chief difference between the Russian and the 
British soil work is that the latter has been chiefly 
directed to the study of the soil as a mediuin for 
plant growth, while the Russians have studied the 
soil as a distinct natural object without regard to 
questions of fertility The difference arose from 
the circumstance that the early fertiliser experi¬ 
ments at Rothamsted and elsewhere had given 
strikmg hiereases in crop production, while those 
in Russia had not. The British workers therefore 
concentrated on soil fertility, which they were 
learning to control: the Rjiissiaii workers took 
another direction. These studies began soon after 
1861, when the serfs were emancipated by the Tsar 
Alexander II. The Eree Economical Society was 
formed, and arranged with B. L. Meiideleeff, then 
a young man, to carry out fertiliser experiments 
ui various parts of Russia. These experiments 
failed to give the definite positive results obtained 
m England and elsewhere, and Mendeleeff dis¬ 
continued the work and returned to jiure chemistr^^ 
to discover the Periodic Law It is interesting 
to speculate what might have happened in the 
history of science had the fertiliser experiments 
come out more definitely and Mendeleeff become 
an agricultural chemist. Later on the Society 
arranged %vith Y. Y Dokuchaiev to study the 
chernozem —the black earths of Russia, on whrcli 
wheat is so much grown. 

Had this mvestigation been made in England, 
it would almost certamly have resolved itseM into 
a study of the crop-producmg power of the soil; 

; m Russia things happened otherwise, and Boku- 
1 chaiev, disregardmg relationships to plant growth, 

I studied only the soil itseK, and discovered the 
I existence of layers more or less parallel with the 
I surface and all related one to the other. Over 
1 considerable areas of Russia he and his pupils found 
i similar morphological characteristics, on the basis 
1 of which, rather than of geological origin, they 
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classified the Eiissiaii soils P A Kostycliev 
studied these relationships chemically. A close 
connexion was found between the soil types and 
climate, and the generalisation gradually emerged 
that the soil is largely a function of the climate, 
this being more important than the parent rock 
This remains the fundamental thesis of the 
Russian workers If the chmate be knoira it is 
possible to predict what the soil type will be. 
Further studies hare revealed discrepancies which, 
however, are courageously dealt with , w'here it 
is not possible to explain the soil on its present- 
day climate, as m the case of the so-called degraded 
chernozem, a change of climate is postulated to 
account for the observed facts The British soils 
present considerable difficulties, many of them 
bemg so closely dominated by the projierties of 
the parent rock that the geological classification 
is still the best, but they are bemg studied by the 
Russian methods It is now universally recognised 
that the Russian pedologists have added much 
to the resources of soil science, and among the 
foremost of the pioneers Glmka’s name wfill aiw^ays 
be counted. E. J. Russell. 


Lord Keotok, K.C.V.O. 

Lord Kenyon of Gredington, Flintshire, who 
died on Nov. 30, aged sixty-three years, w^as a 
country gentleman with a fine record of public 
service in respect to agriculture and Welsh in¬ 
stitutions such as the University and the National 
Museum of Wales. He was Lord Lieutenant of 
Denbighshire, and had been Lord-ui-Waiting to 
three sovereigns. 

The first Lord Kenyon of Gredington w^as the 
great jurist; the late peer, the fourth holder of the 
title, succeeded his grandfather in 1869 at the age 
of five. He was educated at Eton and Christchurch, 
Oxford, and was created K.C.V.O. in 1907. His 
interest in agriculture led to his appointment when 
a young man as a member of the Welsh Land 
Commission. In 1924 he was chairman of the 
Advisory Committee on Milk Production and of 
the Agricultural Wages Board. 

As Pro-Chancellor of the Umversity of Wales, 
Lord Kenyon did a great deal to foster and en¬ 
courage scientific research in the University. He 
realised very clearly that one of the chief aims of 
a university must be the attainment of truth and 
the extension of knowledge. He took a particular 
interest in the new science buildings at the Uni¬ 
versity College of North Wales, Bangor, which 
were opened in 1926, and m the well-equipped 
laboratories which have been set up at Swansea 
during recent years. He also watched with growing 
interest the rise of the new physics and chemistry 
buildings at the Umversity College of South Wales 
and Monmouthshire, Cardiff, which are at the 
present time nearing completion. His great m- 
terest in the Welsh National School of Medicine 
was largely due to the fact that he realised the 
great services that by means of scientific research 
and investigation such an institution is capable of 
rendering not only to the solution of health proh- 
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lems in Wales, but also to the cause of medical 
science generally For this reason he was a strong 
advocate of what is known as the ' medical unit 
system.’ 

" Few reahsed more clearly than Lord Kenyon the 
function of a university in the life of the com- 
mumty, as a place for guarding and increasing our 
inheritance of knowledge and for keeping that 
knowledge alive. He was a great believer in post¬ 
graduate scholarships for research, and nothing 
gave him greater pleasure than to announce gifts 
made from time to time for the endowment of 
such scholarships He secured many such gifts for 
the Uiiiversit}?- of Wales 

Lord Kenyon’s services to the National Museum 
of Wales at a critical period in its development 
were no less valuable He was elected president 
of the National Museum for the five-year period 
which terminated on Sept 30 last Though he 
had had no previous connexion with the institution, 
he at once set himsoh to grasp the iiroblems and 
needs of the Museum and threw himself heart and 
soul into its work. When he took office, only the 
western wing of the Museum building m Cathays 
Park, Cardiff, was in use The great part of the 
south front was a mere shell, and there was at 
that time no possibility of finishing it. He was 
foremost in urging on all interested in education in 
Wales that the completion of a sufficient portion 
of the building adequately to illustrate the environ¬ 
ment and history of man m Wales, and the achieve¬ 
ment of the people of Wales in the arts and crafts, 
w’-as vitally important. Generous benefactions 
having enabled this vurk to be carried out, it 
fell to Lord Kenyon, as president, to receive their 
Majesties the King and Queen on the occasion of 
the opening ceremony in x4pril last, and it is a source 
of great gratification to all concerned that he should 
have been able, before his death, to see this national 
institution happil}^ launched on its career 

Lord Kenyon proved an admirable president; 
he never spared himself in the services of the 
Institution, and attended every meeting at which 
his presence was desired, even at great personal 
inconvenience. Though the mtra-mural work of 
j the Museum was his chief interest—his personal 
incimations leant towards art and archaeology— 
his long experience of admimstration and of Welsh 
life and culture, led him to support in the warmest 
possible way the efforts made to extend the extra¬ 
mural activities of the Museum by the scheme 
successfully launched during his presidency of 
affiliatmg to the Institution the local museums in 
Wales 

Lord Kenyon's imposing figure, charming manner, 
and unfaihng courtesy endeared him to all classes 
of the community. By his death Wales loses one 
of her most conscientious, pamstakmg, and in¬ 
fluential public men, who combined the prestige of 
a great name with an exceptional personality. 
In the words of one who knew him well: He 
brought to the service of the Welsh people the 
quahties which in the past made leadership easy 
and natural to aristocracy.” C. F. 

J. J. 
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News and Views. 


At the Savoy Hotel, London, on Dec. 10, a private 
demonstration of a new musical instrument wns 
given by the inventor, Prof. Leo Theremin, of the 
State Institute of Technical Physics, Leningrad. 
The apparatus, designed for “ drawing music from the 
ether solely by free movement of the hands in space,” 
proved to be a loud-speaker connected with a ther¬ 
mionic valve circuit which uicluded a metal rod, the 
electrostatic capacity of which is altered by the 
proximity of the performer’s hand, the whole arrange¬ 
ment being an application of the familiar ‘ howdmg ’ 
of a badly adjusted broadcast receiving set when the 
hand is brought near to the tuning condenseis. The 
intensity of the sounds is controlled by varying the 
position of the other hand in relation to a metal hoop, 
or varying the pressure of the foot upon what appeared 
to be a disc of carbon For notes near the middle 
"'of the musical scale, the hand is at a few inches from 
the rod and a change in this distance of an inch or so 
alters the pitch of the note by a tone, the whole 
range being apparently about an octave. Faulty 
intonation occurs, therefore, unless the performer 
judges accurately the required distance from the rod 
for the desned frequency of oscillation. Wide varia¬ 
tion of tone quality w’as shown to be producible, but 
the demonstration was linuted to the performance of 
slow vibrato melody only. Prof. TheremiiTs apparatus 
IS an ingenious application of well-known electrical 
effects, and it evidently possesses possibilities of 
development as a musical instrument, though of 
course harmony cannot be produced by it. 

The discovery of a large area of nitrate, 120 miles 
east of Alice Sprmgs, the admimstrative centre of the 
new territory of Central Australia, has been confirmed 
by Sir Douglas Mawson, who has visited the locality. 
The existence of the nitrate was indicated by the 
report of an aboriginal that the earth ignited when 
throwm on the fire. Sir Douglas iMawson identifies 
it as potassium nitrate, and its value is estimated as 
from £60 to £90 a ton. Potassium nitrate occurs 
naturally in Bengal, where it is formed by the decom¬ 
position of excreta m the presence of nitrifying bac¬ 
teria. Potassium chlorides occm in basins and in and 
areas by the evaporation of waters which dram from 
rocks rich m potash. The new Australian deposit 
may have been formed in a basin by the decomposition 
of the animal remains m swamps Tins discovery 
justifies the recent decision to extend the raihvay from 
Oodnadatta, the present northern terminus of the 
South Australian railwa\s, to Alice Sprmgs, and will 
probably lead to the completion of the long-projected 
and promised railway fiom South Australia across 
the centre of the continent to the Northern Territory. 

The retirement of Dr. L O Howard, Chief of the j 
Bureau of Entomology, H.S Department of Agn- 1 
culture, took place on Oct, 17 last. After graduating 
from Cornell University, Dr. Howard joined the 
Department of Agriculture m 1878 and became Chief 
of the Bureau of Entomology more than thirty-three 
years ago. We are glad to learn that his retirement 
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does not involve cessation of his entomological 
activities, and that he wall now have oppoitunity to 
eairy out researches for winch his official life afforded 
him so little leisure. His frequent visits to Europe 
and his extensive travels upon that continent have 
made Dr. Howard one of the most famihar figures at 
congresses, and irrobably no living entomologist is 
more widely known personally among his fellow- 
w’-orkers. His unirretentious office in the Bureau of 
Entomology at I^ffishmgton has for many years been 
the Mecca of all entomologists who have visited the 
continent of North America. In his earlier days he 
was well known as a leading authority on the Chalcid- 
oidea, but as the years went on he exercised a wade 
influence on many branches of entomology in his 
executive capacity His influence on the subject 
extends far beyond the United States, and one of his 
greatest aims has been to further the interchange of 
ideas between men of diverse nations. Dr. Howard 
carries the good wishes of entomologists throughout 
the world on entering his retirement. 

Db,. C. L. Maiiatt, who succeeds Dr. Howard as 
Chief of the U S Bureau of Entomology, is a graduate 
of the Kansas Agncultm'al College and an adminis¬ 
trator of wade experience. He has for many years 
been associated with the U.S. Department of Agri¬ 
culture, and for the last five years has been associate 
chief in charge of the executive work of the Bureau of 
Entomology. Dr. Marlatt is the author of a nmnber 
of officiai bulletins of the Bureau, and was instrmnental 
m the drafting and administration of the Plant 
Quarantine Act of 1912 He also holds the position of 
chairman of the Federal Horticultural Board. 

On Dec. 23 occurs the centenary of the death of 
Robert Woodhoiise, the Cambridge mathematician^ 
w~ho was successivelv Lucasian and Pluraiaii professor 
and was also the first director of the Cambridge 
Observatory. Born at Norwich on Ajcril 28, 1773, the 
son of a linen-draper, Woodhoiise was educated at the 
G-rammar vSehool, North Walsham, and entered Cams 
College, Cambridge, in 1790. He took his degi’ee in 
1795, being Senior Wrangler and Smith’s prizeman, 
and w^as made a fellow^ of Ins College. His services to 
mathematical studies at Cambridge have often been 
commented on. Ball refers to him as ‘‘ the apostle 
of the new movement,” wdiile Peacock said that Ms 
“ Elements of Trigonometry ” contributed more than 
any other book to revolutionise mathematical studies 
ill Great Britain. He is entitled to the entire credit of 
introducing the calculus into England, and Ms efforts 
were ably seconded by Babbage, Peacock, and 
Herschel, wlio formed an Analytical Society, %vith the 
object of advocating the general use in the university 
of analytical methods and of the differential notation. 
Woodhoiise died at the age of fifty-four years and was 
buried m the Chapel of Cams College. 

In his presidential address to the Newcomen Society 
on Dec. 7, Mr. J. W. Hail dealt with the history of the 
making and rolling of iron. Starting with the Middle 
Ages, wiien iron w^as more expensive than lead, costing 





890 


NATURE 


iiKjrc than ^100 a ton, he traced the various iniprovo- 
ments in the making of iron down to the present time 
The output for centuries very small and, even in 
the middle of the eighteenth century, the production 
for the whole of Oreat Britain was hut .^oO to 3o0 tons 
per w'eek. ith the introduction of Cort s piocess of 
' dry ’ puddling on a sand bottom m a leverberatory 
furnace, iron could be produced in larger masses, and 
Cort show^ed for the first time liow' bars could be 
produced eiitirelv with the use of pit coal All iron 
was w^orked imder the hammer, but for small rods 
recomse was had to the ‘ slitting railld Sheets and 
bars of lead, tin, and copper -vvere rolled long before 
iron bars, and the first iron rolling mills simply 
finished to size bars previously hammered to form and 
dimensions The merit of Cort’s second invention was 
that he reduced the raw iron in a series of rollers with 
gradually decreasing grooves, and laid the foundation 
of the existing methods. The address abounds in 
references and extracts from authors of the past and 
IS a valuable summary of the teclmique of a most 
important industry. 

We have received from Messrs. Lever Brothers, Ltd., 
Port Sunlight,.Cheshire, samples of their new vitamin 
products, ‘ Essogen ’ and ‘ Advita.’ The former is a 
concentration of vitamins A and D m a neutral oil, 
and the latter is a concentrate of higher potency put 
up in capsules. The oil has a bland flavour and is 
without any nauseous taste and smell, such as are 
associated with cod-liver oil. The strength of the 
products is controlled by animal feeding tests and also, 
in the case of vitamin A, by the antimony trichloride 
test of Carr and Price. The standards adox3tecl are 
based on that given in the tenth edition of the United 
States Pharmacoipoeia ” for vitanun A, which is, that 
20 mgin. of cod-liver oil should contain one ‘miit,’ 
that is, produce growth m a rat, kept on a diet 
deficient in vitamins A and D until growth has ceased, 
at the rate of 2-4 gm. a week for five weeks. The 
standard adopted for the normal concentrate on this 
basis is 2 0 mgm., and for the special concentrate 
0-4 mgm, : thus " Essogen ’ has ten times the potency 
required by the United States Pharmacopoeia for a 
cod-liver oil, and ‘Advita' fifty times this potency. 
The dose of ‘ Essogen ’ recommended is half to one 
teaspoonful twace a day, and of the capsules, one per 
diem. ‘ Essogen ’ is put up in 4, 16, and 80 oz. bottles, 
whilst the cajisules are put m tubes of 24. 

Publicity which has recently been given to the 
establishment of a National Fimd for Scientific Re¬ 
search in Belgium, and to arrangements in connexion 
with the Exhibition of Industry and Science to be 
held at Liege in 1930, has resulted in some little 
confusion between these two distinct undertakings. 
By the eom’tesy of M. Paul Pelseneer, the permanent 
seeretaxy of the Royal Academy of Belgium, we are 
able to record the exact circumstances leading to the 
foundation of the Fund. Speaking at Seraing on 
Oct. 1, 1927, on the occasion of the one hundred and 
tenth anniversary of the establisliment of the Coekerill 
works, H.M. the Kmg of the Belgians referred to the 
important part played by ‘ piue ’ science in laying the 
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foundations of technical success and industrial x^ros- 
X^eiity, and deplored the x>GBurioiis piovision whicli 
exi.sted m Belgium for the x^rosecution ol study and 
investigation m that domain The ])ositi()n w^as 
critical, and he looked to x^nvato initiative to move, 
and to sustain effort, in remedying the situation 
Ixmg Albeit spoke iii no uncertain terms of the senous 
consequences of neglect m this direction Le 
XDublic,” he declared, ne comprend x^as assez chez 
nous Cjue la science x^ure est la condition iiidisxiensable 
de la science apx^liquee, et qu© le sort des nations qiii 
negligent la science et le savant est marque i^oiir la 
decadence . . . Je demande a tons ceux cim forment 
Felite mdustriello a x>enser souvent a nos Umversites, 
a nos ecoles sx^eciales, a nos laboratoiies.” 

His Majesty’s call to his subjects has not gone 
unheeded A gathering organised by the “ Fonda- 
tions Hoover pour le developpement des Umversites 
lib res de Bruxelles et de Louvain,” was held at 
the Palais des Academies, Brussels, on Nov. 27, at 
which the King, the Dij^lomatic Corx^s, the Ministers, 
and influential rexiresentatives of industry, finance, 
politics, and science were present. A number of 
delegates from the professoriate of the “ Umversites 
libres ” and the “ Umversites de I’lStat ” (Ghent and 
Liege) presented rex^orts disclosing the difficulties, 
caused by the x^aucity of financial resources, which 
beset them in their scientific work. The King again 
declared that science, x^oor herself but the creator of 
riches, must receive assistance, or the country and her 
industries would be m Jeopardy ; that scientific men 
must be accorded such security and mdex^endenco as 
would pel nut their entire devotion to the seivice of 
pine science He then announced the creation of a 
“ Fonds national de la recherche scientifique,” foi 
which a sx^ecial committee would be constitui-od, and 
warmly apx^ealed for support from industrial and 
financial quarters British scientific workois, to 
whom their Belgian colleagues’ difficulties are not 
mifamiliar, will cordially wish the new fund all 
success. 

The Geological Survey of Demnark will celebrate 
its fortieth anniversary in June next year by a series 
of excursions and meetmgs to which foi'eign geologists 
are to be invited. Before the meeting to be held in 
Copenhagen, two simultaneous four-day excursions 
will be arranged (June 21-24): to Bornholm, which 
forms part of the Baltic Shield and is of great 
petrological, stratigraphical, and tectonic interest; 
or, alternatively, to Moen and South SjcOlland, where 
remarkable dislocations in the Senonian white chalk 
can be compared with the undisturbed formations. 
The meeting itself (June 25-28) will be devoted to 
lectures and discussions on the general geology of 
Denmark and to visits to the celebrated museums of 
Copenhagen. After the meeting an eleven-day 
excursion (June 29-July 9) will enable visiting 
geologists to study a wide range of glacial pheno¬ 
mena in north-west Sjaelland, Fyn, Langeland, and 
Jylland. Further particulars relatmg to the detailed 
progranome, accommodation, and charges will be 
pro\fid©d in a later circular. Application for this 
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may be made to the Secretary of the International 
Meeting of Geologists, Daninarks Geologiske Under- 
s^gelso, Gammelm0nt 14, K^benhaw K. 

The Photographic Materials Preservation Com¬ 
mittee, which was appointed by the Royal Photo¬ 
graphic Society at the request of the Historical Section 
of the Committee of Imperial Defence of the Australian 
Commonwealth, has presented its report. The report 
states that “ the production of records by photography 
has been in existence for so short a period that the 
Committee is not able to make any recommendations 
of which it can be said that their application will 
ensure permanence foi all time. All that could be 
done was to select such processes and methods of 
treatment as were likely to give the most dm'able 
results It IS recommended that negatives and posi¬ 
tives on glass be refixed, washed, hardened m chrome 
^ alum solution, washed, dried, and varnished with a 
lac varnish. Negatives and positives on celluloid 
should be similarly treated, but theie is no suitable 
cold varnish for them. If invaluable, they should be 
copied on to glass, as both celluloid and cellulose 
acetate are mistable. Biomide prints should be sul¬ 
phur toned Finished prints should be refixed, 
washed, sulphur toned, washed, hardened in chrome 
alum solution, washed, and dried, and mounted (if 
desired) by the ‘ dry ’ process on boards of the best 
quality. Mounted finished prints that are invaluable 
should be copied and the new prmts treated as above 
All prmts should be thoroughly dried and varmshed 
by immersion in a solution of gum dammar in benzene. 
The storage of prmts is dealt wnth, formulge for the 
various solutions are given, and also the usual tests 
111 solution for silver and thiosulphates. The carbon 
i and platinum processes of printmg are not referred to. 
It is surprising that printing in platinum, which gives 
such ideally simple and permanent results, has not 
been recommended, particularly when new prints have 
to be made for preservation. 

The region around the headstreams of the Indigirka 
and the Kolima is one of the least known regions in 
eastern Siberia. An expedition sent by the Russian 
Geological Society under S Obruchev penetrated tins 
district in 1926, worldng east from Yakutsk on the 
Lena to Moma and Omekonsk on the Indigirka. 
Between lat. 65° and 66° N. the Indigirka was found 
to cross, in narrow valleys, a lofty range of snow-clad 
moimtains rising to about ten thousand feet. This 
range is reputed to be continued eastwards to the 
Kolima and between the Kohma and the Omolon, 
and to be about 600 miles long and 180 miles wide. 
Its further exploration is promised in the near future. 
The range has been named the Cherski range, after a 
Russian geologist who lost his life in the Kolima region 
in 1892. An account of the new range by the dis¬ 
coverer and some photographs of it appear in the 
Geographical Journal for November. The north¬ 
western end of this range is evidently the Tas- 
khayakhtakh range, but it crosses the Indigirka in a 
region that was formerly considered to be a low-l;^dng 
plain. Existing maps of this part of Siberia, how¬ 
ever, are far from accurate, and it is difficult to fit the 
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new features on to the map until more data are 
available. The Cherski rang© appears to be bmit of 
folded Triassic strata and is roughly parallel with the 
great folded and faulted arc of the Verkoyansk and 
Kohmsk ranges. 

The elimination of ‘ atmospherics ’ which some¬ 
times seriously mterfere with trans-Atlantic telephony 
IS a problem to which the Post Office engineers have 
devoted a great deal of attention. Some of the 
partial solutions obtained are described m a paper 
read on Nov. 7 by Colonel A. G Lee to the radio 
section of the Institution of Eiectiical Engineers 
Numerous valuable experimental data have been ob¬ 
tained recently by Watson Watt and others. G eneral- 
ising from these, the author concludes that an at- 
mo.spherie is either of an aperiodic or quasi-periodic 
form It has a peak voltage of about 0 1 volt per 
metre and has a duration of the order of 0 003 sec. 
Sometmies, however, atmospherics are observed which 
have a fine ripple structure superposed upon the 
mam wave form. The order of strength of an at¬ 
mospheric is very considerably higher than that of 
any ordmary commercial radio signal Measure¬ 
ments of these disturbances in Scotland show that 
they are much smaller there than in the south of 
England. The noise ratio at Thurso, for example, 
IS only about one-eighth of the ratio farther south. 
MTien considerable amplification is being used in 
radio telephony, owing to bad atmospherics, and 
electrically charged ram is falling, a loud hissmg 
sound IS heard on antenna systems. This is some¬ 
times sufficiently strong to put the service out of 
action. A receiver should be designed to admit 
only just sufficient of the signal and its modulation 
products to ensure intelligibility. This is the best 
defence against atmospherics Seeing that these 
disturbances may come to the receiving station from 
any point of the compass, it is a great help to employ 
a directive system of reception as this will be in¬ 
sensitive to atmospherics coming from other direc¬ 
tions. This seems to be the only means of defence 
left which can be improved. 

Despite the great increase m motor traffic in the 
streets of Pans and the danger of increased air pollu¬ 
tion by dust or gases, the results of the analj^ses 
mad© periodically on the air of Pans at the Laboratory 
of Hygiene are satisfactory. The percentage of car¬ 
bonic acid gas averages 30 to 45 parts m 100,000, 
while carbon monoxide is found only m confined 
spaces and in percentages varying from 5 to 6 parts 
per 100,000. M. Kolm-Avrest, reporting on tins sub¬ 
ject at a recent meeting of the Pans Academy of 
Sciences, intends supplementing the ordmary analyses 
by^ investigations to determine what he terms the 
‘ smoke vault.’ Experiments m this direction have 
already been made m the gardens of the Champ d© 
Mars and at various levels of the Eiffel Tower. Con¬ 
trary' to what might be expected, the air in these 
neighbourhoods of Pans may^ be regarded as very 
pure, bemg just as pure in the lower regions as in the 
upper. On the other hand, vitiation of the atmosphere 
would seem to mcrease with the level, either by the 
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presence of small quantities of carbon monoxide in 
the upper la>*ers ot the air, or by the appreciable 
increase of carbon dioxide. From these results it 
may be surmised that the air in the highest regions 
of the city can scarcely be purer than it is in the 
lower parts, and that there is a perceptible ‘ smoke 
vault ' at slightly below 1000 feet. For this reason 
M Ivohn-Avrest is in favour of increasing squares 
and open places and keeping buildings at a reasonable 
height. 

]\Ib E. F. Stev:ens, librarian of the Pratt Institute 
Free Library, Brooklyn, ISTew York, has favouretl us 
with a copy of a useful annotated list of “ Technical 
Books of 1925 ” compiled by Mr Donald Hendry, 
head of the apjDlied science i‘eference department of 
the library This additional guide to selected scientific 
and technical books supplements the sources of 
information referred to by Sir Bichard Gregory m 
the paper on “ Standards of Book Selection m Science 
and Technology ” published in Natxjbe of Oct 8. 
Mr. Stevens informs us that an annual list of technical 
books has been issued by the applied science reference 
department of the Pratt Institute Free Library for 
eighteen years. The amiotations are made with great 
care, and the books are designated by symbols as to 
their character and scope. The list is distributed 
free upon request to libraries in many parts of the 
world; and although it is limited to about one 
hundred books and cannot therefore be a complete 
guide for comprehensive libraries in science and 
technology, it should be of decided value to libraries 
in general. 

“ The Industrial Transition iii Japan ” is the title of 
a pamphlet by Mr. M. Holland, published jointly by 
the National Research Council of the United States 
and the Japan Society. Japan is to-day distinguished 
by the liberal official sujiport given to scientific 
research, and the generous subsidy provided by the 
government for national research institutes in every 
branch of industry. There is, on the other hand, 
little interest in research on the part of industrial 
orgamsations, and few private research laboratories in 
industry exist. Mr. Holland beheves that the stimulus 
to research is hindered by the large number of research 
workers who have received their scientific training in 
Germany, Britain, and France, and their consequent 
dependence on foreign methods, technique, and instru¬ 
ments, and even their preference to pubhsh their 
results in languages and journals foreign to Japan. 
In spite of these drawbacks, modem scientific methods 
have had striking results during the iialf century that 
they have been practised in Japan. The booklet 
contains an interesting outline of artificial pearl 
culture, and some other aspects of fisheries technology. 

The wald life of Spitsbergen has suffered much 
during the last hundred years from trappers, hunters, 
and sportsmen. Reindeer, foxes, and walrus, wliich 
were once numerous, are now rarely seen in the more 
accessible parts. One of Norway’s first concerns on 
taking over the sovereignty of Spitsbergen has been 
to protect the wild life from further destruction. 
^F^ermanm MiUeilungen, 1927, Heft 9/10, contains a 
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summary of the measures that have been jiroposed. 
Reindeer are entirely protected until 1934. After 
that date it is hoped that the stock will have increased 
enough to allow hunters to take 250 head a year. The 
Arctic fox, which is the staple of the Norwegian 
trappers, is not to be taken between April and 
October, when they are valueless for fur. There seems 
to be no means of protecting the polar bear, since it 
IS really a sea mammal, and is generally shot on the 
ice on the high seas. The walrus are jn-otected for 
ten years No measures are to be taken with regard 
to other seals and whales. A close season is proposed 
for the shooting of geese, from July 15 to Aug. 15, and 
for the collection of the eggs and down of eider ducks. 
It IS further proposed to set apart as reserves for 
game two national parks, in which all hunting is to 
be prohibited. The largest is to be in the north-west, 
and to include about five thousand square miles north 
of Ice Fj ord and west of Dickson and Wij de Bays. The 
second is to be the small Bear Island, with an area of 
about seventy square miles. 

A sekious difficulty in connexion with electric 
ploughing is the dragging over the ground of the 
flexible electric cable connecting the tractor plough 
to the dynamo. A novel method has recently been 
tried experimentally in Italy of getting over this 
difficulty. A balloon is used to suspend the con¬ 
necting cable in the air. An insulated aluminium 
cable was used. The diameter of the balloon was 
17 feet, and its net lifting power was 110 lb. The 
tractor travelled at a speed of miles per hour and 
ploughed to a depth of from 12 to 18 inches. The 
height of the balloon depends on the position of the 
tractor. As a precaution a steel safety cable is 
attached to the balloon. This is a novel develop- / 
ment of the ancient art of ploughing. In a paper read 
to the Institution of Electrical Engineers by Mr. 
Borlase Matthews on Dec. 1, he pointed out that to 
solve the x>resent farming crisis, agriculture will have 
to be industrialised by the aid of electric poww. 
He described his experiences of electric ploughs, 
more than two hundred of which are now in use 
abroad. Some of the ploughs he described are only 
smtable for large areas and co-operative or con¬ 
tractor ownersinp, as they plough from 12 to 30 
acres per day. He also describes smaller ploughs 
suitable for individual small farmers and market 
gardeners. A very interesting development in 
electric plouglnng is the action of the electricity 
supply undertakings who are distributing current in 
the agricultmal area some 30 miles round Paris. 
They have formed a separate company and a number 
of operating centres Any farmer m this area can 
have the use of electric ploughs at the lowest com¬ 
mercial rates. Work can be carried on at mght, and 
once the plouglnng season starts there are no stops 
for Sundays or holidays. An electric plough can 
make a very deep furrow and can be usefully operated 
for 200 days in the year. 

The sum of £100 is being ofiered by the Royal 
Society for the Protection of Birds for an invention 
of a portable apparatus for the detection of small 
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quantities of carbon monoxide in names, to supersede 
the use of canaries and small wild birds now forming 
part of the ecpiipment of rescue brigades Full par¬ 
ticulars may be obtained from the Secretary of the 
Society, S2 Victoria Stieet, S.W 1 All competing 
essays should be received by Mar. 31 next. 

It is announced in Science that the John Fritz gold 
medal for 1928 has been awarded to General John 
J. Carty, of New York, for aclnevement in telephone 
engineering This medal is awarded annually by a board 
representing the American Societies of Civil, jMinmg, 
and Metallurgical, Mechanical, and Electrical Engineers, 
for notable scientifie or industrial achievement, without 
restriction on account of nationality or sex. This is 
the twentv-fourth award which has been made The 
presentation of the medal will take place in February 
next m connexion wth the annual meeting in New 
York of the American Institute of Electrical Engineers. 

It is announced in a recent Daily Science News 
Bulletin (No 346 D), issued by Science Ser\nce, Wash¬ 
ington, that Drs. Leonard and Feirer, of the Johns 
Hopkins School of Hygiene, have succeeded m utilising 
hexvlresorcinol as a general antiseptic. This sub¬ 
stance has been used as an internal antiseptic, but 
apparentl}^ a proper solvent for it was not known, 
so that it could not be used as a disinfectant solution. 
It IS now stated that an acpieous solution of glycerin 
(strength not stated) accomphshes this, and that the 
solution IS very potent in killing bacteria, while havij^ 
little deleterious effect upon the tissues of the body. 

We have recei\"ed the annual report of Livingstone 
College, Leyton, for the year 1926-27. The past 
year has seen the largest entry of students smce the 
College started, and the financial position has there¬ 
fore improved, though an accumulated deficit of 
£883 still exists. Donations and subscriptions are 
needed to help the work of the College, which is to 
give missionaries instruction in the preservation of 
health and treatment of disease. 

A BEPORT by Dr. H. jM. Ayres to the Monmouth¬ 
shire County Coimeil appears in the October issue of 
The Fight against Disease, the journal of the Research 
Defence Society, on the vaccinal condition of the 
first 1230 cases of smallpox which occurred in that 
comity between February and July 1927. Not a 
single case of the chsease occmred in a clnld who had 
been successfully vaccinated before the epidemic, 
while among the unvaccinated school ciuldren of less 
than 15 years, there were not less than 355 cases. 

Prof Archibald Liversidge, emeritus professor 
of chemistry in the Umversity of Sydney, who 
died on Sept. 26 last, leaving estate of the value 
of £46,000, bequeathed to the University of Sydney 
two sums of money, £2000 and £500, towards a 
scholarship and for the advancement of science m 
Sydney respectively. Other bequests include £1000 
and £500 to Christ’s College, Cambridge, towards 
a scholarship and a research lectureship in chem¬ 
istry respectively; £1000 to the Royal School of 
Mines, towards a scholarship ; £500 each to the Royal 
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Society of New South Wales and to the Australasian 
Association, and also to the Chemical Society of 
London, towards research lectureships in chemistry, 
as well as a further £100 and Ins unpublished papers 
on scientific and chemical matters.—Another recent 
benefaction, which appears in the will of Mrs. Marryat, 
sister and heiress of the late Sir James Caird, is a 
bequest of £200,000 for the foundation of travelling 
scholarships in engineering, electricity, aeronautics, 
and music, to be eligible to natives of Scotland only, 
to be known as ‘ Sir James Caird’s Travelling Scholar¬ 
ships.’ 

The Juvemle Christmas Lectures at the Royal 
Institution will be delivered by Prof. E. N. da C. 
Andrade on “ Engines,” commencing on Thursday, 
Dec 29. The general courses of lectmes before 
Easter will begin on Tuesday, Jan. 17, at 5.15, when 
Mr. P R. Coursey will deliver the first of two lectures 
on the development of dielectrics for electrical con¬ 
densers. On succeedmg Tuesday afternoons there 
will be three lectures by Dr. A. P. Nevdon on (1) the 
Mercantile Empire, 1606-1783; (2) the settlement of 
the Dominions, 1783-1870; (3) the Dependent Empire 
and the British Commonwealth of Nations, 1870-1926; 
and SIX lectures by Prof. Julian S. Huxley on the 
behaviour of ammals On Thursday afternoons at the 
same horn* there will be three lectures by Sir William 
Bragg on Faraday’s notebooks ; two by Dr F. LI. 
Griffiths on Nubia m antiquity and in the Middle 
Ages ; two by Dr. J. J. Fox on optics and chemistry; 
and two by Group Capt. M. Flack on the physiological 
aspects of flying. Sir Ernest Rutherford will deliver 
four lectures on the transformation of matter on 
Saturday afternoons at three o’clock. The Friday 
evemng meetings will commence on J an. 20, when the 
discourse will be delivered by Sir William Bragg on 
photo-electricity. Succeeding discourses will probably 
be given by Miss D. A E. Garrod, Prof. E. C. C. Baly, 
Prof. B. Melvill Jones, Rev. E. M. Walker, Sir Far- 
quliar Buzzard, Prof. E. A. Milne, Sir Ernest Ruther¬ 
ford, and others. 

Under the energetic leadership of Prof. H. 
Arctowski, formerly working in the United States, 
the Institute of Geophysics and Meteorology of the 
University of Lwow, Poland, has become an active 
centre of theoretical studies in meteorology. The 
second volume of Gormmmioations, just issued, 
contains twelve papers by Prof. Arctowski and his 
collaborators. They are written m Polish, but with 
summaries in French. The subjects dealt with mcliide 
the variations of temperature in Noith America, 
Japan, China, and Indo-China dimng 1910-1919 ; 
the large-scale transport of mass in the atmosphere ; 
perturbations of atmospheric transparency ; and the 
daily variation of the barometric pressure at Batavia 
and Mamla. 

A FULL and useful catalogue of books relating to 
the East has reached us from the Librairie d’Amerique 
et d’Orient Adrien-Maisonneuve, 5 Rue de Tournon, 
Pans (VI®). The works offered for sale are carefully 
classified under the coimtries with which they deal. 
The prices asked are given in French francs. 
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A KEW part of the well-known “ Catalogue of 
Science and Teclinology,’’ ^o. Ill,, of Messrs. H 
Sotheran and Co , 110 Strand, IV C.2, lias just been 
issued. Its designation is No. 806, Part VIII., in¬ 
cluding XII., and is de^’oted to works on mmmg and 
metallurg;^^ As usual with this publication, it is a 
mine of bibliographical mformation and should cer¬ 
tainly be seen by those interested m the subjects 
dealt with. 

We have received from Messrs C Baker, 244 High 
Holborn, W C 1, their classified list (No. 91) of second¬ 
hand scientific uistruments Microscopes and micro¬ 
scopic apparatus, particularly objectives and eye¬ 
pieces, occupy 20 pages of the list and offer a con¬ 
siderable range of first-rate mstrimients and accessories 
Astronomical and other telescopes and field-glasses, 
spectroscopes, theodolites, and other surveying and 
drawing mstiuments, meteoiological and ophthalmic 
instiTiments, and sundry electrical and other apparatus, 
are also catalogued. A supplementary list contains 
the large collection of scientific and photographic 
apparatus and engmeering ec^mpment, the property of 
the late IMi’ Edward Sanger Shepherd, which Messrs. 
Baker have for disposal. 

Appeicatioks are invited for the follovung appomt- 
ments, on or before the dates mentioned :—^A patho¬ 


logist at the Infants’ Hospital, Westminster— The 
Secretary, Infants’ Hospital, Vincent Square, West¬ 
minster, S.W.l (Dec 31). A lecturer in clienustry in 
the Univeisity of Durham (Durham Division)—The 
Head of the Department of Science, South Koad, 
Durham (Jan. 2). A research assistant in the testing 
department of the British Cotton Industry Research 
Association—The Secretary, British Cotton Industry 
Research Association, Slurley Institute, Didsbury, 
Manchester (Jan 4). A part-time principal of the 
L.C.C Clapliam School of Art, 6 Edgeley Road, 
Clapham, S W.4—The Education Officer (T 1 a). 
The County Hall, Westminster Bridge, S.E 1 (Ian. 7). 
A principal of the Technological Institute, Cawnpore 
—The Secretary to the High Commissioner for India, 
General Department, 42 Grosvenor Gardens, S W.l 
(Jan. 15) A professor of chemical engmooring at 
University College—The Academic Registrar, Uni¬ 
versity of London, South Kensington, S W 7 (Jan 23). 
Two junior assistants under the Linen Industry Re¬ 
search. Association, one with qualifications m physical 
chemistry and the other m engineering and with some 
knowledge of chemistry and physics—The Socrotaiy, 
Linen Industry Research Association, Research Insti¬ 
tute, Lambeg, Co. Antrim. A junior assistant chemist 
for a Government laboratory—The Commandant, 
Experimental Station, Portoii, Wilts. 


Our Astronomical Column. 


Skjellepijp’s Comet. —Another observation of this 
comet was obtained bv Mr. Maristanv at La Plata 
on Dec. 6^ 0^ 36“^ U.T. , R x4. 16^ 21^ ; S. Decl 
50® 0 '; magnitude 2. The object was only 24® above 
the horizon. 

The following elements were calculated by Mr 
H. E. Wood (Union Observatory, Joliaimesbm-g) and 
have been telegraphed from the* I.A.U. 
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The comet should become visible in England in the 
west after sunset about Dee. 20. Its altitude will 
rapidly increase, but its distance both from sun and 
earth vail increase fairly rapidity so that it is unlikely 
to be conspicuous for long. 

The values of fi, i, q, are fairly near those of 
De Vico’s comet, but is 50® smaller, wliich is too 
great a difference for identity to be possible. 

The Rotation oe the Gaeaxt. —Dr. Oort returns 
to tins question m Bull, Astron, Instit, Netherlands, 
No. 133. He mtroduces some faint distant Cepheids 
to add weight to Ms determination. They give 
320® ± 7° for the longitude of the centre, agreemg 
well with the value 324® obtained from eight other 
groups of stars. He considers that his results give 
an indirect confirmation to the vahdity of Shapley’s 
parallaxes of distant Cepheids. 

Dr. Oort notes that it is possible to explain the 
motions with a smaller central condensation of mass 
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than that given in the previous paper. He now gives 
the density m the inner olhpsoid (the axial ratios 
of wMch are 10 to 1) as 0*66 of the sun’s mass per 
cubic parsec, while in the shell outside this it falls to 
0 30 of the sun’s mass These values involve the 
assmnption either that there are many stars too 
faint to see or that there is a large proportion of non- / 
stellar material m the galaxy 

Occuetations —TJiiion Observatory CitcidarNo. 72 
contams a careful discussion by Dt. limes ot 90 
oceultations of stars by the moon observed at J oliannes- 
burg m 1926 In the mean the corioction to Brown’s 
longitude of the moon is 7'' 3. The erior has only 
varied very slightly since the introduction ot Brown’s 
tables in 1923 Dr. Innes gives the erroi as wholly 
one of time (due to variable rotation of the earth), 
it seems madvisable to put the whole of it down to 
this soui*ce. Prof. Brown now admits tliat the 
secular acceleration of the moon is some 4" greater 
than the term used m his tables , this involves 
consequential changes m the longitude at epoch and 
mean motion ; also there is a small correction to his 
longitude of perigee. Only the residue after making 
these corrections should bo ascijied to variable 
rotation of the earth. 

The circular also contains sotno observations of 
phenomena of Jupiter's satellites, and the deduction 
of tmie-errors from them The mean error for the 
last four years is - 43® 7 for satellite I , and - 45® *8 
for II.; these errors have increased greatly for both 
satellites since 1909, but seem now to have reached 
a maximum. 

There are also some interesting observations of 
mutual eclipses by the shadows of other satellites, 
and comparison of these with the predictions ra the 
B A.A. Handbook for 1926. On June 29, 1926, an 
miusually dark transit of IV. was observed, and on 
Aug 15, 1926, the date of opposition, X was seen on 
the disc partially covering its shadow. 
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Research Items. 


Stbing Figtjees in Oceania.— Mr J. Hornell has 

published as Bulletin 39 of the Bernice P. Bishop 
Museum of Honolulu, a record of string figures 
collected m Fiji and in the Marquesas, the Society 
Islands, and Samoa and Tonga. Although these 
figures had not Intherto been recorded in Samoa, it 
IS probable that further research ■would produce 
numerous examples Tonga proved a rich field for 
study, but the largest nmnber, 58, was obtained 
from Fiji. Most Fijian figures are named after the 
object they are supposed to represent, the owl, the 
caterpillar, the butterfly, and so on ; others represent 
trees or the leaves of the pandanus. In a few the 
Fijians see a resemblance to the sun and his rays, 
and one is named The Star.” The figures showed 
no mythological sigmficance, but this may have been 
lost under missionary influence A large number 
were originally worked to the accompamment of a 
chant, some of which must have been of great 
^antiqmty, as the sigmficance of the words has been 
lost. The geogi-aphieal distribution of the figures 
suggests certain ethnological affinities Of these the 
most striking is the predominance of Melanesian 
influence in Fiji. Of 30 figiues and senes of figures, 
12 occur in New Caledoma, Torres Straits, Fly River, 
New Guinea, Loyalty Islands, and D’En-trecasteaux 
Next in importance is relationship with Tonga, 
7 figures being in common. Six of the Fijian games 
are Polynesian, being found in the IMarquesas and 
Society Islands. Of these one is the most vndely 
spread of any string game m Oceama The Tongan 
games are wholly Polynesian if Fiji be excluded. 

Maeine Biology at Millpoet. —The annual 
report for 1926—27 of the Scottish Marine Biological 
Association shows that a large amoimt of work has 
been done both by the staff and by the \nsitors. 
The valuable researches on plankton undertaken by 
the hydrographer, Mr. A. P. On, and the assistant 
natiualist, Miss S. M. IMarshall, are still progressing. 
Following the work on Loch Striven, begun in 1926, 
now complete and published in the Journal of the 
Marine Biological Association, various experiments 
were made on the biology of diatoms, and these are 
still in progress. It was found that direct sunlight 
was injiuTous, specimens from five fathoms and more 
appearing much healtlner than those from the smlace, 
and diatom cultures grow best in the shade. A 
comparison of the amount of sunlight and diatom 
maxima extenchng over a period of three years shows 
that, unlike the res’ults from Plymouth and Port Erin, 
the latest diatom maximmn actually corresponded 
with the year which had most early sunshme. It is 
suggested that a measurement of the total amount 
of incident light, and not of sunslnne alone, would 
bo a more trustworthy gmde. Mr. R. Macdonald, 
Carnegie Reseaich Student, in contininng his work 
on the Euphausiida?, has completed the hfe-history 
of ThysancEssa Raschn which is very abundant m the 
district. A survey of the sandy bays of Cumbrae 
by the supeiintemlent, Mr. R. Elmhirst, and Mr. 
A. 0. Stephen, with special reference to the biology 
of Telhna tennis, begun only recently, should jueld 
interesting and important results. Tins mollusc is 
exceedingly common in Karnes Bay, the numbers 
sometimes reaclnng more than seven thousand per 
square metre m one station. 

Biological Investigations in the Black Sea.— 
The Sevastopol Biological Station of the Russian 
Academy of Sciences (according to the Information 
Bulletin of the Academy, No. 20, 1927) carried out 
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during the last summer a series of investigations m 
the Black Sea. A study of distribution of animal life 
was imdertaken during two expeditions, one along the 
Crimean shores, while another covered a large area in 
the eastern portion of the sea It was found that the 
fauna near the shores of the Caucasus and Anatolia is 
considerably poorer than that near the Crimean shores. 
The lower hmit of benthos has been found not to drop 
below 140-160 metres, wlule in some parts it is still 
nearer to the surface. The lower hrmt of plankton 
proved to be also not deeper than 150-170 metres, and 
in some places in the central part of the sea it has 
been found only 90-100 metres deep ; in all cases the 
vertical distribution of plankton proved to be directly 
connected with the distribution of oxygen and of 
hydrogen sulphide in the water. Hydro-chemical 
work mcludecl also determinations of carbon dioxide 
m the water, for the first time m the Black Sea, and 
it has been found that the quantity increases with 
the depth, and reaches a very high absolute figure 

The Helix bipautita of Austealia. —The con¬ 
spicuous Helix bipaiHta of Pfeiffer, hailing from 
north-eastern Australia and its neighbouring islands, 
and now placed in the genus Thersites, section Hadra, 
with all its innumerable varieties ot form and size, 
has long been w^ell knovm to collectors, who have 
been content to refer them to one, or at most four 
species. Now, however, a large collection has been 
presented to the United States National Museum, 
and ]Mr W. B jMarshall, having arranged them m 
geographical sequence, considers that manj" character¬ 
istics are thereby revealed, showmg that specialisation 
has taken place along certain defimte lines and that 
the recogmtion of additional species and sub-species 
is necessary {Proc. U.S Nat. Mus., vol 72, art. 15). 
His list now contains twenty-seven names, including 
T. darwini, wMch he has not seen Fom* of these 
are given as new species, and the bulk are new 
‘ sub-species ’ winch may or may not prove valid. 
Smee the author has adopted the method of late 
employed by certain zoological writers, more especially 
ornithologists, of stringing the sub-specific name on 
to that of the species. Ins nomenclature is for the 
most part cj[uadrmonimal instead of binominal. His 
pajier, however, will have to be seriously reckoned 
With by anyone talang up the gi*oup. 

Japanese Jelly-fishes. —The Anthomedusas of 
Japan are many and varied and a number of beautiful 
and mteresting forms are described by Dr Tohru 
Uchida Studies on Japanese Hydromedus8B. I. 
Anthomedusaa.” Journal of the Faculty of Science. 
Imperial Umversity of Tokyo. Section 4. Zoology, 
vol. 1, Part 3, 1927). Not only is the moiphology of 
all forms carefully worked out and a satisfactory classi¬ 
fication arrived at, but also the life-histories are 
studied whenever possible, and very important 
additions are made to our knowledge of the meta¬ 
morphoses m this group. The author bases hxs 
systematic work mainly on the structure of the canals, 
tentacles, manubrium, and gonads, regarding the oral 
tentacles and ocelli as of only secondary significance. 
An account of the early development of Spirocodon 
saltatrix is given, showing that spa-wmng always takes 
place after sunset in natural conditions, but if brought 
into a dark room the medusa will lay eggs in half an 
hour to an hour, so that these are easily obtained for 
study. The hydroid is not known, but the develop¬ 
ment from the very young medusa is described, show¬ 
ing a wonderful series of changes beginning from a 
simple Sarsia-like form and passing through phases 
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corresponding mth the Tiandce and Xemopsis imtil 
the final adult Spirocodon is reached. The principal 
changes are the appearance of numerous side branches 
from the radial canals, four arborescent canals from 
each inter-radius, the multiplication of the margmal 
tentacles, complication of the manubrium by frilling 
of the lips, development of the gonads, which form 
spirals in the radial canals, and the formation of a 
central cone of jelly. Good reasons are given for 
relegatmg Spirocodon saltatrix to the Anthomedusae 
together with Polyorchis and Scrippsia instead of to 
the Leptomedusce where they were formerly placed 
on account of the position of the gonads 

Tertiary Mollusc a or Japan Prof. M. Yoko- 
yama contributes {Jour. Fac Sci Jmp. Univ Tolcyo., 
Sect 2, vol 2) three more papers on the Tertiary 
Moiiiisca of Japan From the piovinee of Ivaga, 
about the middle of the northern side of the principal 
island, a senes of some 120 species of mollusca was 
obtained referable to the Musashino, oi Pliocene, and 
the moie impoitant species are described and figmed 
As before, the author finds that the sea of central 
Japan was somewhat cooler then than at present. 
From Western Hizen, m the neighbourhood of 
Nagasaki, a few fossils, including foiuteen mollusca, 
mostly badly preserved and of Pliocene age, have 
been procmed and form the subject of the second 
paper. ^ The third paper describes those mollusca 
found in the Chikbets (Phocene) and Haboro (Miocene) 
beds m the coalfields of Haboro, Province of Tesliio, 
at the northern end of the Island of Yezo. Some 
thirty-tliree species are described and figured. 

Light Heflection from Leaves. —^Prof. Chas. A. 
Shull, of Chicago, gave some interesting details 
regarding the reflecting power of leaves at a recent 
meeting of the Nationai Academy of Sciences held 
at Washington. A leport of the pajier has been 
issued by Science Service, of Washington. Prof. 
Shull finds that different leaves leflect different 
proportions of the incident light, and the same leaf 
reflects light of different colours in different per¬ 
centages. Thus the upper surface of a silver poplar 
leaf reflects 7 5 per cent, of one of the violet hues, 
and 20 per cent, of the light in the green-yellow part 
of the spectrum. The upper and lower surfaces of 
the same leaf have different reflecting powers The 
silver poplar leaf, vrhich is dark green above but 
shining wMte beneath, reflects 8 5 per cent, of the 
deepest red rays from its upper surface and 50 
per cent, of the same rays from its imder surface. 
Autunm coloration of leaves also influences their 
reflecting power. Red leaves of woodbine reflect 
nearly twice as much red light as they do of violet; 
but their total reflection is far less than that of 
bright yellow birch leaves, which reflect more than 
40 per cent, of the mcident light, as agamst 13 per 
cent, for woodbine. 

Timber Seasoning. — Timber in various forms 
is m such universal use that the importance of its 
proper seasomng before manufacture and utilisation 
is beyond dispute. With the mcreasmg demands 
made upon the world’s timber resources and the 
diminishing supplies, any factor which will assist in 
prolonging the durability of wood, and therefore its 
longevity when manufactured, will lessen m some 
degree the calls upon the forests. Seasomng is well 
understood by many persons in the timber trade. 
The practical disappearance of all stores of seasoned 
timber in Great Britain during the progress of the 
War has, however, disclosed the fact that a consider¬ 
able section of those interested in timber and its 
seasoning are not so knowledgable. The new Forest 
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Products Research Laboratoiy at Princes Risboroiigh 
has recently issued a report by Major F ]\I Oliphant 
on The Air Seasoning and Conditioning of Timber ” 
(Special Repoit No. 1). The repoit does not pretend 
to deal with new facts Its author has had two 
objects m view : first, to discuss the fundamental 
factois governing the jirocess of drying timber, and 
secondly, to illustrate methods by which such factors 
can be utilised to season it to the best advantage 
The structure of wood and its moisture contents, 
weather aspects, especially as regards moisture, are 
first dealt with, followed by sections treating of 
defects caused by air-seasonmg, and various methods 
of piling timber in stacks for an-seasoning, the 
report is illustrated, the photographs of stacking 
methods being particularly useful 

i 

Inheritance in Morning Glories —In a genetical 
investigation of Phmhitis pwpurea, which is closely 
related to the Japanese morning glory, P Nil, Mr 
Yoshitaka Imai {Jour Coll Agric , Imp Univ Tokyo, 
vol 9, No. 3) records certain interesting genetic 
differences from the latter species The heterozygous 
condition of flower colour is intermediate m P. pur- 
puiea but dominant in P. Nil There is an intensifying 
factor for red colour, which shows its effect m corolla 
and stem and also in changing the seed from tan to 
black, absence of the red factor producing white 
flower and green stem. Another factor causes exten¬ 
sion of colour in the corolla, and here again the 
heterozygous condition is intermediate A diluting 
factor may also be present, but its effect can only be 
detected in the presence of the extension factor. A 
feathered double type of flower occurs, similar to that 
of the other species, but it produces good seeds, 
whereas the double P. N%lis sterile. It behaves as a 
! simple dominant in crosses, and there appears to b© a 
low degree of linkage between doubleness and flower 
colour. Moie recent results by Prof K. Miyake and 
Dr. Imai {Jo 2 ir. of Genetics, vol 19, No. 1) show that 
m P Nil the common petaloid double is recessive to 
single flower. Many forms of doubling are found to 
exist m this species and they have been analysed 
genetically, so that the breedeis’ difficulties in perpetu¬ 
ating their stocks can now be overcome There are 
four mam types of doubling, some of which can b© 
combined hy crossing In petaloid forms the pistil 
is fertile and the petaloidy commonly occurs on the 
anthers, but may refer to the filaments In the 
'Shishi’ tj^ie the corolla tube is broken up into 
narrow lobes which take various forms, and the sex 
organs are more or less deformed. The ^Botan’ 
type has no stamens or pistil, and the corolla tube 
contains additional flower buds All these and other 
monstrous types, which are much admired by the 
fanciers, are shown to be determined by a series of 
genetic factors. The original doubles were introduced 
from China over a thousand years ago. 

Surveying from Air Photographs —In 1926 the 
Ordnance Suivey experimented in air surveys in an 
area of 20 sc[uare miles near Arundel. The result was 
encouraging both as regards the speed with which the 
work was done and the standard of accuracy achieved 
Moreover, the total cost was found to be reasonable, 
though the cost of air photography is high. On the 
other hand, the expense of aerial survey would not 
increase on difficult ground where the expenses of the 
usual form of survey would rapidly moimt In such 
areas, therefore, the air method would be the most 
economical. The detailed procedure of the Arundel 
Survey, with an account of the instrumental output, is 
given in a paper entitled “ Simple Methods of Sui*- 
^ veymg from Air Photographs,” by Lieut. M. Hotin© 
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(Professional Papers of the Air Survey Committee, 
Ko. 3. London • H.M Stationery Office) The paper 
contains a chapter on the making of controlled 
mosaics There is also a specimen 6-inch drawing on 
transparent paper with the usual Ordnance Survey on 
one side and the aerial survey on the other. 

The Eneegy of Cyclones. —The problem handled 
by V. H. Ryd, in Meteoiological Problems (2), The 
energy of the winds” (Publikationer fra det JDanske 
Meteorologiske Institut, Meddelelser Nr 7, pp. v-f 96, 
Kjobenhavn, G E. C Gad, 1927), is the fundamental 
one of the source of the energy developed in cyclones 
and anticyclones After a careful examination of 
some simple eases in which the conditions can be 
worked out and definite conclusions reached, the 
author considers Margules’ theories as stated in Exner’s 
“ Dynamische Meteorologie.” He concludes that 
only a small part of the energy of a cyclone is to be 
foimd in the hoiizontal pressm’e field, and that if this 
field was expended, the kmetic energy generated 
would only be a small fraction, say 1/100, of its energy; 
^the pressure field is rather to be looked upon as “ the 
means whereby energy is transported fiom the atmo¬ 
sphere to the inner part of the depression ” Margules’ 
example of the energy available from the juxtaposition 
of masses of air at different temperatures is criticised 
on the ground that in Nature, where we have no 
partition walls, most of the potential energy wmuld be 
spent m vertical velocities, endmg in turbulence and 
heat; and tins conclusion is in agreement with 
Hesselberg’s results. This destructive criticism calls 
for something constructive, and Ryd produces a theory 
that the energy of cyclone formation comes from the 
west-easterly motion of the upper air. Here a locally 
strong wind will be deflected to the south and will 
produce a small area of low pressure, the effect of which 
IS by some means transmitted downwards Two 
advantages claimed for this theory are that it accounts 
for the escape of tlie air that ascends in a cyclone, and 
for Hesselberg’s law that the direction of cyclone 
motion IS that of the cirrus cloud. 

Insulating Materials for Telephone Switch¬ 
boards —The problems which the designers of tele¬ 
phone .switchboards have solved are appreciated by 
few. In one type of switchboard, there are 31,000 
contacts, all insulated from one another, m an area 
five feet wide and two and a half feet high. The 
electric leakage on the sui’face and sometimes also 
through the material of the insulator itself often causes 
trouble. In damp weather the insulation re.sistance is 
often only a small fraction of what it is in dry weather 
For telephone work, only insulatmg materials which 
are little aflected by moisture can be used. Hence 
hard rubber, phenol fibre, and vulcanised fibre are 
widely used. Hard rubber in particular is an excel¬ 
lent msulator, but when subjected to long continued 
stresses it yields This yieldmg is generally known as 
' cold flow,’ the hard rubber acting like an exceedingly 
VISCOUS lit pud. Another linutatioii to the use of hard 
lubber is its lapid deterioration when exposed to light. 
These two objections to the use of hard rubber have 
led to extensive researches to discover a better 
material. Various kinds of phenol fibre are found to 
maintain their insulation resistance much more satis¬ 
factorily than hard rubber, and these are ]3ut on the 
market mider various trade names. Vulcanised fibre 
is also extensively used. In the October nmnber of 
thoReK Laboratories Record, J M. Wilson discusses the 
propel ties of sheet msulating materials. Many new 
varieties of these materials are tested in the Bell 
laboratories, and records are kept of the difierence 
between their properties and those of the existing 
materials for which they are proposed as substitutes. 
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The Spectra of Scandiijm. —The analysis of the 
arc and spark spectra of scandium is described by 
H N. Russell and W F Meggers in a paper (No. 558) 
from the U.S. Bureau of Standards These are of 
special interest from the fact that they come from the 
lightest element which possesses the complicated 
spectra of the t>"pe associated with the heavier metals. 
Some five hundied lines in all have been referred to 
spectral terms, leaving only a few scattered lines of 
feeble intensity unclassified. Almost all of the terms 
have been identified with definite atomic configura¬ 
tions, and it has thus been possible to find the begin- 
nmgs of a nmnber of series which lead to consistent 
determmations of the ionisation potentials. From the 
data obtamed in this way, it has been shown that the 
energy required to ionise the neutral atom is 6 65 
electron-volts, whereas from comparative observations 
of furnace spectra it should he between the values for 
calcium (6 1 volts) and titanium (6-8 volts), whilst 
equailv good agreement is obtamed between the 
second ionisation potential of 12 8 volts predicted 
from these spectra, and a value of 12 5 volts which 
has been derived from the conditions of appeal ance of 
ionised scandium in stars. 

The Catalytig Synthesis of Water ’^Lvpour in 
Contact with Metallic Gold. The October num¬ 
ber of the Journal of the A7nenca}i Chemical Society 
contains an account by A. F. Benton and J. C. Elgin 
of an investigation of the miion of hj^xlrogen and 
oxj’gen in the presence of a reduced gold catalyst 
between 130° and 150° C. Measurements of the 
reaction kinetics and the adsorptions of the two gases 
weie made, but no satisfactory mechanism for the 
reaction could be deduced from the observed results. 
In spite of the smulanties in their chemical properties 
and adsorption phenomena, gold and silver appear to 
bring about the catalytic synthesis of water vapoiu 
m quite diflerent ways. It w^as found that the rate 
of reaction with a gold catalyst is dependent upon the 
oxygen pressm'e and the square of the hydrogen 
pressure, whereas Bone and Wheeler found that it was 
independent of the oxygen pre.ssure. Benton and 
Elgin suggest that this apparent discrep«mcy ma>" be due 
to the luglier temperatures used by Bone and Vlieeler. 

The Dielectric Constants of Binary IMixthres. 
—Two jDapers on tins subject by Edrclima and 
Williams, and Williams and Aiigeier, appeared in the 
Journal of the American Chemical Society for October. 
The first paper contains dielectric constant and 
density measmements for solutions of benzene, tol¬ 
uene, cliloroform, ethyl ether, methyl and ethyl 
acetates, acetone and ethyl and iso arnyl alcohols in 
carbon tetrachloride. The dielectric constants were 
determined by an electrical resonance method or by 
a new ‘ bridge ’ method. The electric moments of the 
molecules of the dissolved substance were calculated, 
and it was found that the moment of the benzene 
molecule is practically zero. It w^as also observed 
that the electric moments of organic molecules tend 
to increase as the length of the carbon chain increases. 
Tliis IS m accordance with the results of previous 
workers. The second paper contains smniar measure¬ 
ments for benzene solutions of benzoic acid, phenol, 
lodme, staiimc iodide, antimony tri-iodide, and silver 
perclilorate, and the values obtained for the electric 
moments are discussed in relation to atomic structure 
and solubihty. The value for iodine is considered in 
some detail, since if the iodine molecule is sym¬ 
metrical, its moment should be zero, and attention is 
directed to the explanation advanced by Lewis, who 
has shown that a sjrnimetiTcal molecule such as lodme 
may become polarised and consequently have an 
electric moment. 
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Dutch Pendulum Observations in the Atlantic, the Pacific, and the Indian Oceans. 


\ N account of tlie first part of Dr Veiling Meinesz’s 
voyage on board H M. Siibmaiiiie K XIII fiorn 
Holder to Honolulu tliroiigli the Panama Canal was 
published in Xatuhe of Dec. 25, 1926. I propose 
now to gi\"e some particulars about the voyages from 
Honolulu to Siuabaya and-to the Java Deep. 

Ill mv fiisfc communication I mentioned that the 
iiiunber of observations between Honolulu was 32 ; 
there were further • 


Manila—Amboiiia, Xov 20-Kov. 25 . .6 

Alllboina—Banda, Xov 25 . . . 1 

Banda—Buna, Dee 2-Dec 6 ... 8 

Bima—Surabaya, Dec 7-Dec 13 . . 1 


The number of observations at sea diirmg the whole 
voyage is 113, 2 of which were made at the surface 
of the sea : in the Atlantic, the Philippines, the Stiaits 
of Manipa (Moluccas), and the Java Sea. Through a 
mismiderstandmg 1 mentioned in my first communica¬ 
tion that the observation in the Atlantic was a failure. 

Several observations were made on the same day : 


2 observations . . .10 times 

3 „ . . . 4 „ 

4 „ . . . 2 „ 

Double observations at sea were made 5 times, 3 
of which sailing east and west (Eotvos-effect) and 2 
with the freezing apparatus working and idle. 

The number of observations m the harbours was 
15 , all were double, with free hanging apparatus and 
with fastened gimbals. 

The time signals used were those of Lembang, Java, 
given by the radio station of Malabar. Between 
Honolulu and Manila the signals of Saigon were also 
audible, and after leaving Manila those of Bordeaux. 

Because of the high temperature the films were no 
longer developed on lioard, but whenever a harbour 
’was reached development took place. In the long run 
the quality of the films became less satisfactory; but 
though the records were not so perfect as might have 
been, they were still efficient. 

The crossing from Honolulu to Guam m nineteen 
days was exceedingly trying, the temperature of the 
sea-water being 30° or 31° C. Owing to a leakage, 
the freezing machine lost all its methyl chloride and 
remained out of action for the rest of the voyage, as 
no supply could be made m any of the harbours at 
which the submarme called 

From Guam so far as the Straits of Surigao the 
weather was very rough, but happily the ship was m 
the rear of the typhiion which had swept over part of 
the Philippmes just before its arrival. 

The crew met a friendly reception at Guam, Yap, 
and Mamla. On the arrival in the Dutch harbours 
Amboina, Banda, and Bima they were splendidly 
received by the authorities and by the population. 
From Banda the ship did not sail straight to Bima, 
but in order to make observations it went first m a 
southern direction so far as the Saliul shoal on the 
shelf of the Australian continent. In this manner the 
curved double range of islands on the border of the 
Banda Sea was crossed twice. 

On Dec, 13 the ship arrived at Surabaya after 
a voyage of 200 days, 112 of which had been sailmg 
days The length of the whole track is 20,600 miles. 
Xever before has so long a voyage been performed by 
an unescorted submarme. The crew arrived in good 
health notwithstanding the hardships of so long a stay 
on hoard the small vessel, which measured but 800 
tons and offered very poor accommodation. The ship 
and the engines, built at the yard * Feyenoord ’ at 
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Kotterdam, were during the w4iole voyage iii the most 
perfect condiiioii 

Vice-Admiral A F. Goossens, Commander of tho 
Fleet and Chief of the Xavy Depaitment at Batavia, 
was present to welcome tho crew, and informed Com¬ 
mander van der Kun and Dr Vemng Memesz that 
H M the Queen had been pleased to make both oi 
them officers in the Order of Oranje-Xassau, whilst 
many among the officers and the crew received other 
marks of distinction The first days at Surabaya 
brought a series of festivities. 

After havmg made one more observation in the 
harbour of Surabaya, Dr. Vemng Memesz was able to 
go to the momitams for a well-deserved rest But 
again and agaui this rest was intoiTupted by his giving 
lectures m the principal towns of J ava about his voyage 

On meeting the admiral at Surabaya, Dr. Vemng 
Memesz had availed himself of the opportunity to 
request if before his return to Holland H.M. Sub¬ 
marine K XIII could once more be placed at his dis¬ 
posal for the making of pendulum observations in the 
deep south of J ava This request was granted 
directly ; so, on Feb. 3 he again embaiked at Suraba.ya 
and sailed through the Straits of Bali into the Indian 
Ocean. The observations were made in four profiles 
perpendicular to the J ava DeejD ; they are twenty-six 
in number, and will give a complete record of the 
gravity in this part of the ocean. The results have 
not yet been computed 

The submarine sailed through the Straits of Simda 
to Batavia, where Dr. Vemng Memesz disembarked on 
Feb. 14. He left Java on Mar. 9 on board a mail 
steamer, and arrived at Amsterdam on April 9. At 
the meeting of the Amsterdam Academy of Sciences 
on June 25 he read a paper upon the provisional 
results of his observations and the conclusions which, 
with some reservation, may be drawn from them. 
These conclusions are inincipally the following : 

1. In the Atlantic and the Pacific there are excesses 
of gravity extending over large areas As has beon^ 
explained by Dr W. Bowie and 0 H. Swick, both 
of the U S. Coast and Geodetic Survey, these may be» 
caused partially by a depression of tho geoid with 
regard to the spheroid The final computations will 
show m how far this circumstance may account for 
the excesses. 

2. It is unlikely that the longitude terms introduced 
by Hehnert and by Heiskanen in the formulae will 
agree with the values of gravity obtained in the oceans 

3. In the Pacific theie exists a reinaikable parallel¬ 
ism between the variations of the anomalies and of 
the sea-depths. 

4. The observations made above the four deeps all 
show a remarkable defect of gravity m the middle of 
the deep. The excesses on the borders do not make 
the impression that they may be ascribed to an excess 
of mass below the deeps, required for isostatic com¬ 
pensation, but give rise to the supposition of tangential 
pressure in the earth’s crust. 

5. The observations at the feet of the continental 
slopes give greater values of the gravity than should 
be the case according to the current theory. 

6. The results obtained in the Banda Sea, especially 
near the double range of islands, show a large excess 
at the inside; that gradually changes into a very 
noticeable defect at the outside, where the tangential 
pressures which are probable in this part of the 
archipelago should make an excess probable. The 
great anomalies are in accordance with the general 
view that in this part of the world the earth-crust was 
recently, or is still at present, m a labile condition. 
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7. In general, the results obtained at sea give the will be published by the Dutch Geodetic Committee 
impression of greater regularity than those obtained in the course of 1928 

on land. This agrees with what was expected. The Thanks to the skill of Dr. Veiling Memesz, the 
outer layer of water immediately below the observer problem of the detormmation of gravity at sea is 

is homogeneous and the disturbing masses in the solid solved By his indefatigable effort and the splendid 

crust are farther away. Moreover, the deformation co-operation of the Royal Dutch ISTavy, the earth is 

caused by erosion is absent now siuTounded by a chain of gravity obseivations. 

The list of the provisional results of Dr. Vening which will procure the necessary data for a crucial 

Memesz’s ohservations in the Atlantic and the Pacific test of the existing theories about the constitution 

is published in the Proceedings of the Amsterdam of the earth’s crust. Dr. Venmg Meinesz has been 

Academy of Sciences. The complete definite results, appomted professor of geodesy at the IJmversity of 

together with the isostatic reductions computed by IJtrecht, and is now a member of the Dutch Geodetic 

the courtesy of the U S Coast and Geodetic Survey, Committee. J. J A. Muller. 

Forestry in Kenya Colony. 


rpHE Forestry Department in Kenya has been m 
existence for more than a quarter of a century, 
the Forestry Ordinance dating from 1911. In the 
annual report for the year ended Dec. 31, 1926, it is 
claimed that the year then dealt with was “a notable 
one, and m many resx3ects the most successful in the 
histoiy of the Department ” For the first time, it is 
said, the revenue was m excess of the expenditure. 
The revenue of £36,938 exceeded the expenditure by 
£7083 and was 45 per cent larger than that of any 
previous year. The Acting Conservator rightly 
remarks that a record exploitation of the forests 
would not necessarily imply a successful year. It 
might mean, he adds, as it has m many countries, 
record forest destruction and dimmution of the 
capital forest wealth. Unfortunately, such destruc- j 
tion is still in force in different parts of the world. 
But it may be asked, is Kenya herself on sure ground 
in this respect ? It is true the Actmg Conservator 
pomts out that the record exploitation in Kenya m 
1926 was accompanied by record progress m afforesta¬ 
tion and re-afforestation. “ the area of 3047 acres 
planted during the year being more than sufficient to 
replace the forest cut during the year.” It is not 
apparent, however, from the report, on what premises 
such a statement rests. 

One of the most serious featm^es of the present 
position of the Department and its forests is to be 
foimd in the fact that no trustworthy estimate of the 
quantities of timber m the forests exists ; m other 
words, no enmneration of the growmg stock as a 
whole in the forests under the Department has yet 
been made. This the rejiort qmte rightly states is 

the most unsatisfactory aspect of the forestry 
position.” 

The exploitation work is earned out by sawmull 
companies, which are gianted timber-fellmg licences. 
Twenty-three of these fi.rms worked in the forest 
resei^-^es dming the year, the area subject to such 
exploitation bemg approximately 447,518 acres, 
though it IS estimated that not more than 197,700 
acres of this area carried marketable timber. “ As 
the rate of cutting,” says the report, varies very 
greatly with the different licence - holders, the total 
area imder licence is no guide to the rate of exploita¬ 
tion of the Colony's forests. The only sure criterion 
by which to judge the Colony’s forest position is a 
comparison of the aimual cut with a reliable estimate 
of the total stock of mature timber in the forests. 
There is at present no such estimate available, nor 
can one be obtamed without a considerable increase 
of the present Staff of the Department.” 

The plain meanmg of these statements is that the 
forests are being worked without an adequate know¬ 
ledge of their contents or w’hat is the annual possi- 
bihty. It should not prove difficult to settle this 
imjiortaiit matter, if only roughly, m order to 
avoid the giave chance of overcuttmg. It is fairly 
common knowledge how Brandis, smgle - handed, 
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tackled a like jiroposition m Pegu m Burma in 
1856. The Department in Kenya is obviously imder- 
staffed. But at least there is a trained officer in 
charge of each forest chstrict. It can surely not be 
held that there is any work, however apparently 
important, not even planting work, which should take 
precedence over the carrymg out of ©numeration 
surveys, however rough, of the growmg stock of the 
forests For the exploitation work being conducted 
and the revenue accruing thereby is only justified, in 
economic forestry, when based on some adequate 
knowledge of the volume of growmg stock per unit 
of area standing in the forests. Such knowledge, the 
Acting Conservator states, is non-existent. In its 
absence, fellings, according to modern forest practice 
and precept, should be made as sparingly as possible. 

The other point in the report is the assertion that the 
planting work undertaken durmg the year, amounting to 
3047 acres, is more than sufficient to replace the forest 
cut over during the same period. The volumes obtamed 
from the latter were 1,316,566 cub. ft. of timber and 
5,207,403 cub. ft of firewood. An analysis of the 
plantmg work shows that 1195 acres were planted as 
fuel plantations for the supply of firewood to the rail¬ 
way. This area has no reference, therefore, to future 
timber production. The plantmg work to replace the 
timber felling comprised 860 acres of pencil cedar, 276 
acres of other indigenous timber species, and 274 
exotic tmiber species, or an area of 1410 ac^es in all. 
The balance of 442 acres was mangroves Though 
admittedly a considerable portion of tins plantmg 
work IS still in the experimental stage, yet considerable 
success is bemg attained. Nevertheless, it appears 
somewdiat optimistic, with the Imown history of the 
costly failures winch have been experienced elsewhere 
in the past, to claim that this plantmg woik will 
suffice to rejilace the forest areas cut during the year. 

The report points to the necessity of imdertakmg 
research work in connexion with the forests and the 
need of special research officers. The begimnngs of 
such research work have been imtiated by the staff, 
and some very creditable work has already been 
achieved. Work of thisnature, however, must be carried 
on with contmuity, and the latter is not jiossible in 
the absence of the whole-time worker. But the mere 
enumeration of the growmg stock of the Kenya Forests 
does not fall within the province of ‘ research.’ It might 
be suggested that the best solution of this research 
question, as m the long run of the staff and its future 
prospects, would be the amalgamation of the gazetted 
forest staffs of the four colonies, Kenya, Uganda, 
Tanganjfika, and Kyasaland, on to one list; following 
the precedent forced upon India some years after the 
Forest Service there was inaugurated. 

In conclusion, it should be said that this report is 
a most interestmg document and beautifully got up 
by the Government Press, Nairobi. In this latter 
respect it forms a model which some other Colonial 
govermnent presses might take as a guide. 
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Uiii¥ersity and Educational Inteliig:€nce. 

Cambridge.— i\Ii R. H. Fowler, Tiimty College, 
has been elected Stokes lecturer m mathematics Sir 
Michael Sadler has been appointed Rede Lecturer for 
1928, and Prof G H Hardy has been appointed Rouse 
Ball lecturer ni mathematics tor 1928. 

Girt on College announces that a scientific research 
fellowship ot the annual value of £300, tenable for 
tliree years, is offered for research in mathematical, 
physical, and natural sciences. Particulars are obtain¬ 
able from the Secretary of the College. The latest 
date for the receipt of applications is Feb. 1. 

Londo^t.—^A pplications are invited for the Keddey 
Fletcher-WaiT studentships for post-graduate research 
The studentships are each of the annual value of not 
less than £ 200 , are tenable normally for three years, and 
are open to men and women graduates of a British 
imiversity, or who have passed an examination 
necessary to c(ualify for a degree, pi’eference being 
given to a graduate of the Umveisity of London 
Applications should reach the Academic Registrar, 
South Kensington, S W 7, not later than Feb 20 next. 

Oxford. —The honorary degree of doctor of science 
has been conferred upon Mr. Edward Ball Knobei for 
Ins distinguished contributions both to astronomical 
science and to Persian scholarship. Dr Knobei has 
been president of the Royal Astronomical Society for 
two periods of office. 

Among the financial decrees winch have recently 
been brought before Congregation are those for the 
provision of senior studentships (£ 1000 ), for an 
assistant in the department of meciicnie (£150); for 
the botanical department (£450) , and for providmg 
and housing a destructor at the University Museiun 
(£350). 

A new botanical schedule for the Preliminary 
Examination has been published. It is to come into 
force on Oct. 1 , 1029. 


With the September issue of the Journal of the 
Imperial College of Tropical Agriculture^ a ‘ Sugar 
Supplement ’ has been issued which describes briefly 
the system of training adopted at the Imperial College 
of Tropical Agriculture, Trinidad, for students in 
sugar technology, and also gives an idea of the courses 
of study available at that College for students in 
tropical agriculture. Before entering upon the special 
course of study in sugar technology, which occupies 
a year, the student must have gamed the diploma 
awarded by the College to those who qualify by 
examination after undergomg a three years’ course 
of study; the qualification for entrance to the 
College being the matriculation certificate of any 
university within the British Empire or its recogmsed 
equivalent. The sugar technology course, which is 
fully described, includes instruction in genetic 
r^eareh on sugar-cane, sugar-cane breeding, agro¬ 
nomic research in the sugar mdustry, theoretical and 
practical instruction in the extraction of sugar from 
canes, by-products of the sugar mdustry, the com¬ 
ponents of sugar-cane juice, chemical research 
problems in sugar-cane production, organic manures 
from sugar-cane, insect pests of sugar-cane, myco- 
logical and bacteriological problems connected with 
sugar-cane, questions of hygiene connected with hfe 
in the tropics and work in factories, and costings and 
records connected with the management of sugar-cane 
estates and factories. In each ease an outline is 
given of the coui’se of instruction, whilst some 
thirteen illustrations depict various cultural operations 
and factory features. 
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Calendar of Discovery and Invention. 

December i 8 , 1879 —Huggins was a pioneer in tho 
use of pliotograpliy lor tho investigation” of the 
physical condition of the stars. In 1864 he discovered 
that many of the nebake givo spectra consisting of 
brigiit lines In 1876 ho obtained a photogi*apli of 
the spectrmn ot Vega , and three years later, in a 
paper to the Royal Society, read on Deo. 18, 1879, 
he described the ultra-violet spectra of white stars. 

December 19 , 1844 —Just after his return from 
England, Liebig, on Dec. 19, 1844, writing to Faraday, 
said. “ Wliat struck me most in England was the 
perception that only those works which have a prac¬ 
tical tendency awake attention and command respect, 
while the purely scientific woiks, which possess far 
greater merit, are almost unknown . . . Here, in tlie 
eyes of scientific men, no value, or, at least, but a 
trifling one, is ]ilaced on the practical results The 
enrichment of science is alone cousiclered worthy of 
attention I do not mean to say that this is better, 
for both nations the golden medium would certainly 
be a real good fortune.” 

December 19 , 1898 .—^It was on this date that Prof, 
and Mme Cun© commmiicated to the Pans Academy 
of Sciences a memoir, “ Sur un© nouvelle substance 
fortement radio-active contenue dans la pechbleiide,” 
the substance bemg named by them ' radium.’ 

December 20 , 1842 .—Darwin mad© many experi¬ 
ments to study the action of earthworms. One 
experiment lasted neaiiy thirty years, for a quantity 
of broken chalk and sifted coal cinders was sjiread 
on Dec. 20 , 1842, over distinct parts of a field near 
Down House, which had existed as pasture for a very 
lon£r time. At the end of November 1871 a trench 
was dug across this part of the field ami the nodules 
of chalk were foimd buned seven inches. A similar 
change took ])lace m a field covered with flints, vlioro 
in thirty years the turf was compact without any 
stones.” 

December 21 , 1736 —The patent of Jonathan Hulls 
for a steamboat was granted on Dec 21 , 1736. 
following yeai ho ]>ublishcti a description of his no# 
invention, but so lar no evidence lias been lound 
showing that he ever ])ut Iies ideas into practice. 

December 22 , 1666 .—The Royal Academy of 

Sciences of Pans was founded by Colbert m '1606, 
and its installation took place by order of Louis XIV. 
on Dee. 22, 1666. At first there were only twenty- 
one members, mcludmg three anatomists, two 
chemists, three physicists, three astronomers, and 
seven geometers. Huygens was included as a foreign 
associate. 

December 22 , 1896 .—The Davy-Faraday Research 
Laboratory of the Royal Institution was founded and 
endowed by Ludwig Mond for furthering original in¬ 
vestigations ui chemical and physical science, and was 
opened by King Edward VII. on Dec 22 , 1896, Lord 
Rayleigh and Sir James Dewar being appointed 
directors without remuneration. 

December 24 , 1801 —Trevithick was the first to 
run a locomotive on rails, but his earliest steam 
veliicle made its trial trip on the roads of Camborne 
on Christmas Eve, 1801. This vehicle was referred to 
m a Falmouth newspaper, which said • “A carriage 
has been constructed, containing a small steam engine, 
the force of which was found sufficient upon trial to 
impel the carriage, containing several persons, against 
a Ml of considerable steepness, at the rate of fom 
miles an hour.” 

E. C. S. 
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Societies and Academies. 


London 


Royal Society, Dec 8—R W. James and E M 
Firth * An X-ray study of the heat motions of the 
atoms in a rock-salt crystal The ratio of the intensity 
of reflection of X-rays by rock-salt at the temperature 
of liquid air, to that at room temperature, has been 
measured for a number of spectra The temperature 
factor IS of an exponential form, the exponent bemg 
proportional to the square of the order of the spectrum, 
within the errors of experiment. The method of 
Fourier analysis has been used to calculate the dis¬ 
tribution of electrons between the (111) planes of the 
crystal at chfferent temperatm'es, and from the broad¬ 
ening of the peaks in the distribution curves the mean 
amplitudes of the atomic vibrations have been esti¬ 
mated. 

I. Waller and R W James . On the temperature 
factors of X-ray reflection for sodium and chlorine in 
the rock-salt crystal The factor for Xa is greater 
than that tor Cl, indicating that the Na atoms are the 
less firmly boimd in the crystal lattice, and therefore 
have a greater mean amplitude of vibiation than the 
Cl atoms From the values of the temperature factors 
the root-mean-square amplitudes of vibration of Xa 
and Cl are found to be 0 242 A. and 0 217 x4 respec¬ 
tively at 290^^ abs Waller's theoretical formula foi 
the temperature factor agrees with expenment from 
86° abs to about 500° abs if allowance is made for 
the difference in M ioi the two atoms 

X. K Adam, W A. Berry, and H A Turner The 
structure of surface fihns {Part 10) Two series with 
lic{uid expanded films of area (at no compression) 
different from 48 s([. A have been found, the phenols 
of 39 sq A and the a-nionoglycendes of 70 sq A, The 
h,\’puthesis of coiled chains for the liqmd expanded 
films cannot tlierefore be maintained The evidence 
IS inconclusive m favour of any specific form of a tilled 
molecule theory, although ali forms appear possible. 
8mee the heads appear to contribute to the cohesion 
in the ex|ianded films, Langmuir’s theory that the 
ehams hold the films together against a disruptive 
force exerted by the heads appears incorrect. The 
inonoglycerides form condensed films with close- 
packed heads, not appreciably rearranged by com¬ 
pression, area 26-3 sq A at no compression. Muller’s 
suggestion that the chains are tilted is not nicom- 
patible with the theory of close-packed heads. The 
condensed film of dodeeyl phenol shows hysteresis on 
compression and decompression. 

Ct, Nonhebel, J. Colvin, H S. Patterson, and R. 
Whytlaw-Gray • The coagulation of smokes and the 
theory of Smolucliowski A special cell has been 
designed for counting smoke particles The coagula¬ 
tion of clouds of ammonium chloride, antip^yTui, and 
cadmium oxide obeys the same general law, which is 
probably valid for all smokes com^Dosed of non-volatile 
particles. The experimental data agree as closely as 
those obtamed for sols the theory of Smolti- 

c*howski 

P I. Dee : The mobility of the actnuum A recoil 
atom measiued by the cloud method. The mobility 
of individual actimum A recoil atoms is measured at 
the instant of their reaclung the ends of their recoil 
tracks. Photographs of four mam t;sq3es of grouped 
tracks were obtamed, corresponding to the double dis¬ 


integration : actinium emanation —y actimmn A _^ 

actinium B The relative positions of the origins 
of these tracks gave the mobility and, in some 
cases, the life of the A atom. Results obtamed for 
actmium A agree with the usually accepted value for 
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the mobility, namely, 1*56 cm./sec/volt/cm. The 
method also gives direct evidence that some of the 
recoil atoms at the end of their recoil track are mi- 
charged, and the percentage of such neutral recoil 
atoms agrees with Briggs’s value, found b 3 ^ activity 
distribution methods 

A C. Menzies Shifts and reversals m fuse-spectra. 
A high-current arc is struck momentarily between 
wires The spectrum of copper so obtamed has been 
compared with the low-current arc spectrmn, and 
regularities have been sought on the bases of shifts and 
reversals. Five, and possibly six, new terms have 
been deduced, leading to the allocation of 32 new lines. 
Some of these are identified with terms missing from 
Sommer’s scheme The lines which were reversed 
have final terms which belong to low levels ; for 
copper thej" are 1 or "^3 terms. Lines have 

a tendenc^i" to shift as the current increases , for high- 
level initial terms having structure (core +s), the lines 
shift to the red ; for high-level initial terms havmg 
structure (core -f-d), the lines shift to the violet, for 
low-level mitial teimb, the lines shift m accordance 
with the Stark effect mainh" 

C G Darwin The electron as a vector wave In 
spite of the gieat success of the spimung electron in 
the theory- of spectra there are grave difficulties 111 
its interpretation in terms of the wave theoiy. These 
are met b.y making the lyqiothesis that the wave of an 
electron, hke a wave of light, has two components. 
The wave equations are worked out so as to fit tlie 
hj'drogen spectrum, and this ensures that they will 
conform to all known conditions of c{uantiun mech¬ 
anics The\" aie fomid to be misj'mmetrical, so 
that the,v take a tliffereut form according to what 
direction of space is chosen as prime axis *4 general 
argument from analog^^ shows that they should 
therefore be interpreted m terms of a vector, in some 
degree arbitrary, so as to be invariant 111 form as well 
as fact A relativity- transformation is applied, so 
as to identify- the ‘ doublet effect ’ with tlie Zeeman 
effect. This" encomiters the difficulty' that it is not 
at present ])ossible to see what form the Thomas 
correction should take in the wave theory-, and so 
gives a value for the doublet separation tw’ice as great 
as it should be. 

W. Sucksmith, H. H. Potter, and L. Broadway - The 
magnetic properties of single ery^stals of nickel The 
magnetic properties of smgle cry-stals of nickel have 
been examined in the principal ciystal planes The 
component of magnetisation parallel to the field was 
measured by the induction method, whilst the com¬ 
ponent perpenchcular to the field w-as measmed by a 
torsion method. The existence of directional pro¬ 
perties in the cry-stal invalidates the torsion method 
for the measurement of the parallel component. The 
magnetisation and field coincide along the directions 
of the syunmetry’- axes, the direction of easiest mag¬ 
netisation being along the trigonal axis. 

L. X G. Filon : On the second approximation to 
the Oseen ” solution for the motion of a viscous 
fluid. We start from the “ Oseen ” solution as the 
*■ first order ’ and substitute tins first order solution 
into the terms previously neglected in the exact 
equations of motion (restricted, however, to steady 
motion). We then obtain integrals of the modified 
equations. The new solution contains a certam term 
m which log r appears as a factor, r bemg the distance 
from the obstacle. This term, when the torque 011 
the cylmder is calculated, leads to a result logaritlimic- 
ally infinite The force resultants remain finite and 
the expressions obtained for them from the “ Oseen " 
solution remain unmodified. 

C, V, Raman and K. S. Knshnan : A theory of 
the optical and electrical properties of liquids. The 
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tlieorv irf based on the Kien that the niolcciilcH of the 
fluid are optically and elcetncallv aiiistiopic, and that, 
m addition, the polaiisation field actin.i? on a nioleeide 
111 a dense field varies with its oiieiitat.ion relatively 
to the external field It offers an innnediatc ex])lana- 
tioii why 1 X 1 general an uicrcctsed density causes a 
diminished molecular refractivity as calculated troin 
the Lorentz forinula These changes in refractivity 
and dielectric constant are closely related to a change 
111 the effective optical or electrical anisotropy of the 
molecules pioduced by the influence of its immediate 
neighbours Similar ideas have been adopted m 
theories of electric birefringence and of light-scattering 
m liquids de\"eloped by the authors, which have found 
strong experimental support 

E \V R. SteacieandF N (I Johnson The solu¬ 
bility of hydrogen m silver The solubility of hydro¬ 
gen 111 Sliver has been investigated from 200° to 900° C. 
at pressm-es of 5-80 cm. The solubility first becomes 
appreciable at 400° C The solubility increases ex¬ 
ponentially with increasing temperature It is pro¬ 
portional to the square root of the pressure The 
diffusion of hydrogen through quartz has also been 
measured from 200° to 900° C. The diffusion of 
hydrogen through cpiartz appears to be of a mechanical 
nature. 

R L. Smith-Rose and R H. Barfield Further 
measurements on "wireless waves received from the 
upper atmosphere. The results previously pub¬ 
lished were confined to measurements on waves re¬ 
ceived from the Bournemouth transmitting station 
The investigation has been extended to transmissions 
from Birmingiiam, London, and Newcastle Measme- 
inents have been made of the mean angle of incidence 
of the dovmcommg waves, and from these the effective 
height of the upper ionised layer has been calculated 
By making use of a knowledge of the attenuation of 
the surface wave over land, it lias been possible to 
arrive at values for the coefficient of reflection of llio 
ionised layer for the various eases dealt with. 

(To he continued ) 

Dublin 

Royal Irish Academy, Nov. 30.—P. J. Nolan and 
Cihan O’Brolchain Observations on atmospheric 
electrical conductivity xn comiexion wuth tlie solar 
eclipse of June 29,' 1927. Observations made at 
Llysfaen, Colwyn Bay, show'ed no variation m eoii- 
duetivity which could be attributed to the echpse. 
The relation between the conductivity and the con¬ 
centration ot condensation nuclei was, however, 
anomalous. x4n explanation of the anomaly is put 
forward. Records of ionisation, conductivity, and 
nucleation under normal conditions are examined, 
and values for the rate of production of ions m the 
free atmosphere at different places are computed. 

Pabis. 

Academy of Sciences, Nov. 14.—H. Deslandrefe: 
Observations on the transit of Mercury across the 
solar disc, Nov. 10, 1927, made at the observatories 
of Paris and Metidon All possible instruments at 
both observatories were utilised, but the atmospheric 
conditions were not favourable A general account 
of the work done is giv^en: details of the measure¬ 
ments will be given in a later communication.—Cl. 
Bigourdan ’ The transit of Merciny across the sim 
observed at the Pans Observatory on Nov. 10, 1927. 
There was no sign of the rmg roimd the planet 
noticed in some earlier observations —^3^Iaurice Hamy : 
Observation of the transit of Mercmy across the sun 
on Nov. 10, 1927. On account of the unfavourable 
dtmosplierie conditions, only the second interior con¬ 
tact could be observed.—^Slaimce Hamy : An eye¬ 
piece peimittmg the images to be rotated,—Pierre 
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Termier Some results of tlio Coiigross of tlu' I’ar- 
pathian iVssociation held at; Biuduin'st in Scpt<einber 
1927 fhe crystnUiuo-iuosozoie zone • pi’ovjsionaf 
sketeh on iho whok' of tlu^ si/ru(*turo oi ihe Oar- 
])athnuis~ P A Dangeard ResiM,relies on the natural 
eouhxmination of tlii^ soil in euHainvs ol idiaseolus 
ridgin IS The Rhizobuuu ot the bean (lo<^s noti (‘xist 
in a soil which ha,s reiuainod urieultivaied toi several 
years Contamination of the Sf>il bv tihe Rhizobnim 
is most easily accomplished by adding soil eontauung 
the germs of the organism, or more simply by wateiing 
with water with which such soil lias been in contact,—■ 
G-eorges Claude . The utilisation of ilie thermal energy 
of the sea A detailed reply to criticisms of the 
scheme pro])osod by Paul Bouchorot and the author 
on the utilisation of the sea’s thermal eiuagy.—(h 
Charpy A method for the superficial hardenung of 
steel The process suggested by the authfir, and 
named earbuiisation as distinct from ciMnentaiion, 
consists in boating the steel to a temperaf^ire between 
600° Ch and 650° C m an atmosphere of eaiboii 
monoxide, cyanogen, or hydrocarbons Gonnessiat 
Observation of the transit of Mercury at the Obsm-va- 
tory of Algiers Twenty negatives won' taken under 
fairly good atmospheric conditions * a full discussion 
of these will be given later —A Recoura • The .sul- 
phates of acetylatod soscjuioxides —Ed Imbeaux . 
The subterranean waiters, the j^nncipal cause of the 
inclination of the leaning tower of Pisa. Mow can its 
stability be assured Y Means are suggesi.ofl for stop¬ 
ping the flow of the underground water at/ the base 
of the tower, afterwards consolidating the foundations 
with cement.—E Bataillon . The destiny of the male 
nuclei in the crossed impregnation of immature eggs 
of the Triton.—Albert Calmette was ejected a member 
of the Section of Rural Economy in su(*cession to the 
late U Andre. — Eugene Cahen The ensemble of all 
integral algebraical numbers (1 Nicoladze * The 
geiK'iah.sation of a theoj‘('m ol Bintini. —Miloidi Radoit- 
chitch The approximation of multiform analytical 
fimetions by alg(‘bra,i(‘al fuiudions. - V Ramich : The 
indices in a field of tensors. The goiuM’ahsafaon of i 
integral curvature.--Kolossoff • Th(^ confro of non- 
paralloi forces — E Carafoli. The aorodynamie pro¬ 
files of gexieral form —E. Huguenard, A. Magnan, and 
A. Planiol. A now prineifJo permitting the realisation 
of apparatus measuring the aerodynamical conditions 
of the flight of aeroplanes.— Schaumasse * Observa¬ 
tion of the transit of Moreuiy across the sun’s disc 
made at the Observatory ot Nice Tunes of the last 
internal and external contacts are given—Van 
Biesbroeck : The rediscovery of the Schaumasse comet 
and the photographic method for observing comets. 
This comet was found on Oct. 4, almost exactly in the 
position predicted by G. Merton It ap])earerl as a 
faint nebulosity of the 12th magnitucle. It was 
afterwards observed on Oct. 8, 19, 21, 25, and 26. 
The advantages of the photographic method are 
pointed out,—J. Nageotte The iriicroscopic an<I 
molecular structure of myelinic formations.—Dubar . 
A verification of the theory of detectors and contact 
rectifiers. Description of experiments wiMi a detector 
formed of blocks of graphite and silicon, sejxarated by 
a very tlxin film of silica —G. W. Ritchey Tlie com¬ 
parison m the laboratory of the images and the fields 
furnished by a Newtonian telescope and a Ritchey- 
Chretien telescope.—Y. Rocard The role of the 
vibrations of the atoms in the molecules in the 
phenomenon of the diffusion of light.—G. Labussiere . 
The production of light by the friction of the diamond 
on glass.—Pierre Bncout: The absolute measurement 
of the luminous energy emitted by a gas submitted 
to electron bombardmkit. From ‘the results of the 
measurements recorded, the conclusion is drawn that 
there is a high pirobabilfty that for each collision of 
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an electron and an atom one C[uantuni is emitted 
Hence all the shocks are efficacious tor the pioduction 
of the radiation.—L Mallet and R Cliquet A photo¬ 
electric cell for the measurement of mean ultra-violet 
radiation The best metal for the cell pro\ed to be 
an alloy of silver and cadmium, the emission from 
which commences for a limiting wave-length of about 
2900 A. The cell is free from inertia and photo¬ 
electric fatigue and is unaffected by ordinaiy daylight 
or by any sources of light surrounded by a glass 
covering —R Moens and J E Verschaffelt Optical 
phenomena presented by cpiartz put in piezo-elec trie 
vibration —Rene Dubnssay and Mile Florence Des- 
brousses The action of jihosphoiic acid on lime¬ 
stone in the piesence ot clay and of powdered 
isubstances The piesence of absorbent materials, 
es])ecially kaolin, interferes wnth the fixation of 
phosphoric acid by chalk This action is notable 
even when tlie })ropoition of chalk is such that 
there should be sufficient to transfoim the whole of 
tlie acid into insoluble phosphate —Rene Wurmser 
The aiDparent potential of solutions of glucose — 
Jean Cournot . The treatment of feirous alloys in 
solutions of complex phosphates, wnth the view’' of 
their protection against corrosion The method of 
treatment is to dip the iron, cast iron, or steel into 
boiling acid baths containing fiom 3 per cent to 
4 per cent of phosphates of iron and manganese 
prepared with orthophosx>horic acid. The treated 
metals are especially resistant to atmospheric coi- 
rosion ; corrosion tests m various liquids are desciibed. 
showmig comparative results obtained by specimens j 
protected by various processes —Travers * Arialytical 
consecjiiences of the domain of stability ot cryolite 
The cpiestions of the separation of silica and fluoride 
m the ])resence of ahunmiiim, and the estimation of 
fluorine and silica are considered m the light of the 
lesults given in an earlier connmmieation. — B. 
Bogitch • A method of removing iron from an alloy — 
V. Hasenfratz and R. Sutra . The chemical properties 
of benzylidene-harmme This substance, although 
eontamuig a double bond, forms no addition product 
wdth bromme. Only one of the two nitrogen atoms 
which it contains can be methylated.—R Barre * The 
action of orgaiio-magnesium derivatives on tetra- 
ethyloxamide.-—Frerejacque Oxyquinine and per- 

oxycpiiiime.—I^Iaurice Fontaine The causes of a 
variation of the salinity observed m the ocean at the 
promontory of Croisie. The reduced amount of salt 
is shown to be due to the Loire —Ph Hagene 
Colonies of species attaclcmg chalk m a limestone 
region.—^Raoul Combes and Robert Echevin : The 
velocity of the autumnal migration of the nitrogenous 
substances of leaves tow^ards the stems in ligneous 
plants —Rene Soueges The embryogeiiy of the 
Legummoseffi. The first stages of the development ot 
the embryo m 2Iedicago Lupiilina —Lucieii Daniel 
The heredity of wormwood (Artemisia) grafted on 
Chrysanthemum frutescens —Jacques Pellegrin . The 
jiresence of the green frog m the Hoggar (Central 
Sahara)—Mine L Random and R. Lecoq. The 
influence of the nature of the alimentary glucides on 
the production of acute polyneuritic states, relapsing 
or clu-onic, obtained in spite of the presence of yeasts 
or extracts of yeast — 'Mile. M L. Verrier : The static 
refraction of the eye in fishes.—Marcel Brandza • The 
fusion or separation of the plasmodia, taken as criteria 
in the definition of the species in the Myxomycetes.— 
Edouard Chatton and Andre Lwoff: The metamor¬ 
phoses in the Foettingeriidsi (ciliated) and the trans- 
ionnations of their ciliatiue m the course of their 
evolutive cycle.—K Toumanoff Attempts at the 
imimmisatioii of bees. Bees possess a great natural 
immunity wnth regard to various organisms It was 
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i>roved that immunity against B alrct could be con¬ 
ferred on bees—S Schmidt Cbntnbution to the 
study of the process of neutralisation betwncii toxins 
and antitoxins (diphtbena and tetanus). These ex¬ 
periments show^ that the com}>lex formecl by the toxin 
and tlie antitoxin in excess react wutli a new quantity 
of the toxin differentl}^ from free antitoxin —E. 
Wollman and Achilie Urbain . Antigen autonomy of 
the saicoma of Roux. 

Cape Town. 

Royal Society of South Africa, Sept 28.—-P R. 
V d R Copeman Studies in the growth of grapes 
(Pt 5). The relationship betw^eeii the sugar and 
soluble solids in the juice of the grape is a linear 
function The slope of the line is closely related to the 
giowTh yields of these tw^o factor^ duimg the ])eiiod 
of 1 ‘ipemng The variations of the constants for 
different varieties he wnthin narrow limits and it is 
possible to obtain a general expression for the sugar 
in terms of the solu}3]e solids, which is practically 
independent of changes in locality and season.—M R. 
Drennan The dentition of a Bushman tribe The 
collection comprises the lemains of 53 individuals 
reputed to be Bushmen. Comparative data from the 
dentition of the Kaffir and a few gorillas and baboons 
aie discussed —D Slome The osteology of a Bush¬ 
man tribe Skeletons of a tribe of aborigines exhmned 
at Colesberg by the South African Museum, Cape 
Towm, were examined. The larger group examined is 
composed of relatively pure Bushmen, more typically 
Bushman, especially as regards the smallness of their 
bones, than many other groups whicli have been 
described as Buslmien Nevei tireless, there appears 
to be a strain of wliat might be termed Hottentot 
blood m them, as evidencecl by the nariowung of the 
skull, and the apparent subnasal prognathism —James 
Moir Coloiu and chemical constitution (Pt, 23) 
The pigments of flowers The gap between the antho- 
c^amdmes and their paient, flavyhum chloride, has 
been filled by STOthetic derivatives. All the ant ho- 
cyanidmes, except the simplest, jiossess from thx’ee to 
five different shades, each according to the reaction of 
the solution.—Lancelot Hogben and Louis Mirvish • 
Some observations on the production of excitement 
pallor in reptiles Excitement pallor in chameleons is 
shown by spmal transection to be determined by a 
segmental mechanism. The possibility of evoking 
pallor by stimulation of the cord in isolated segments 
after the eu'culation has been cut off mdicates that the 
pigmentary effector organs are imder direct nervous 
control. It lb unlikely that adrenal secretion plays 
any significant part.*—E. L. Gill . Note on a rorqual 
buried on the Ca]-)© Flats. A skeleton of a rorcpial 
(Balsenoptera sp ) has been fomid m surface deposits 
on the Cape Flats, near Maitland. The circiunstances 
furnish e\’idence of a comparatively recent rise of level 
of the Flats in relation to the sea.—^\'^iiicenfc A. Wager • 
The structiue and life history of the South Afiican 
Lagarosiphons. 

Sydney, 

Linnean Society of New South Wales, Sept. 28.—~P. 
Brough : Studies in the Goodemacege (Pt. 1). The 
life history of Dampiera stricia R Br. A cletailed 
account is given of the chief phases in the life history 
of Dampiera stricta R Br.—a representative ot the 
family Goodemacene. Therein are presented organ¬ 
ogeny, mierosporogenesis, megasporogenesis, female 
garnetophvte. male garnetopiiyte, pollination mechan¬ 
ism, fertilisation, endosperm formation, embryogeiiy, 
and conclusions arrived at, as a result of the facts 
brought out by this uivestigatioii.—J. R. Malloch • 
Notes on Australian dipt era (No. 13). This paper 
deals with the families Sapromyzid^e, Agromyzida\ 
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Chloropidse and Asteudse Numerous keys to both 

genera and specieb are given Sixty-four new species 
are described, distributed as follows .—Saproinyzida? 
34, AgromyzidcB 6, CliloropidaB 23, Asteiidie 1 — 
A. H."S Lucas. Xotes on Australian marine alga? 
(Pt. 4). The Australian species of the genus Spoligo- 
clommn The critical distinction between Spongo- 
cloniimi and Lasiothalia seems to be that the former 
is monosiphomus, articulated, without any true cortex, 
and thus nearer to Callithanmion, while the latter 
possesses a true cortex and is nearer Crouania The 
object of the present paper is to illustrate so far as 
material will permit the Australian and Tasmanian 
species included by De Tom in the genus Spongo- 
clomum. Eight species of Spoiigoclonium and two 
species of Callithamnion, which had been meluded m 
Spongocionium by JDe Tom, are figured 
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Needs of Empire. 

T he many recommendations submitted to and 
passed by the delegates of the recent Imperial 
Agricultural Research Conference have a familiar 
ring In substance they are almost identical with 
those endorsed by the delegates to the Colonial 
Office Conference held earlier in the year, and in 
prmciple they do not differ from those which were 
submitted to the Imperial Conference of 1926 by 
the Research Sub-Committee over winch Lord 
BaKoiir presided, or those contained m the Report 
of the Imperial Agricultural Research Committee 
which was pubhshed this year Unfortunately, 
bins Conference, like those winch preceded it, has 
not been able to base its recommendations upon an 
assured nicome guaranteed by the Imperial Parlia¬ 
ment or the beneficiary goyernments of the 
Empire It has not even been definitely promised 
that necessary" financial provisiou will be made 
for any part of the programme of activities out¬ 
lined m the recommendations The Conference 
had to be content with vague hints that support 
for various schemes of scientific research and 
technical deyelojDmeiit would be forthcommg from 
the Empire Marketmg Board, the Department of 
Scientific and Industrial Research, and other 
bodies with public funds at their disposal, and the 
expressed hope that Dominions and other overseas 
governments might be found wiihng to contribute 
to a central fund 

The sub-committee of the Conference winch dealt 
with ' Recruitment and Training ' emphasised the 
need for the “ immediate reinforcement of activity ’’ 
to attract candidates of the highest class for the 
colonial agricultural service and to equip them with 
the best possible traimng They are to be attracted 
by the ' immediate betterment of emoluments, 
facilities for work, and superannuation arrange¬ 
ments.’’ The inducement in the form of 
scholarships of any kind ” must be considered 
‘’wise and fair only if the service be made to pro¬ 
vide really good careers.” This sub-committee 
realised that persons with a distinct for research 
must be ofiered special inducements to take up 
duties m comparative isolation in any of the 
existing or proposed hnks in the chain of the over¬ 
seas research stations Yet in introducing the 
report on Research Stations ’ Major Walter 
Elliot suggested that £20,000 per annum was the 
sort of figure which one could have in mind in 
considering the setting up of a station ” for the 
running of which something like 10 highly quali¬ 
fied men will be necessary as the superior staff.” 
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It IS difficult to see iiow really good careers are 
to be provided out of this estimated annual cost 
of running a research station, winch is to include 
the salaries of the staff (superior and minor), 
ec|iiipiiieiit and materials, and presumably, travel- 
hng expenses — a considerable item It is not 
Without significance that this estimate passed 
unchallenged by any member of the Conference 
Of even greater significance, perhaps, is the fact 
that throughout the Conference no authoritative 
and definite statement was made as to what scale 
of salary was regarded as synon^uiious with a 
really attractive career Undoubtedly there are 
other important considerations to be taken into 
account The intrinsic interest of the work, the 
facilities offered for and the degree of freedom in 
research, the scope given for trymg-out large scale 
experiments, will directly influence the choice of a 
research worker for a particular institution But 
these are the considerations which weigh with 
those who have already specialised in a particular 
branch of science Those which usually carry 
most weight with headmasters who are advising 
boys on their choice of subjects at the universities 
are the material rewards offered by the careers 
associated vith thek university studies However 
deplorable it may be that very few facilities exist in 
our boys’ schools for biological traming, the fact 
has to be faced that there is little demand from 
parents for such facilities, the absence of the 
demand being determined by the present compara¬ 
tive material unattractiveness of biology as a 
career. Once it is realised by parents and head¬ 
masters that not only are trained biologists essential 
for the development of certain branches of industry, 
but also that governments and leaders of industry 
are sufficiently appreciative of the need for such 
services to offer substantial inducements to those 
who can provide them, some training in biology will 
be provided in the schools. 

ThK Conference was given every facility for 
putting the claims of scientific research before the 
Empire. Those responsible for the press arrange¬ 
ments did their work most efficiently ; it is the 
members of the Conference who are to blame for 
not making better use of their opportunities for 
publicity, the quickest and surest way of stirring 
the imagination of the piibhc From beginning to 
end of the Conference no speech was delivered 
which dealt arrestingly vith the problem of agri¬ 
cultural research as a whole, which attempted to 
place before the public even a rough estimate of the 
annual cost to the Empire of the neglect of research, 
or of the annual yields to the Empire of certain 


specific results obtained in agriculture through the 
application of research 

For example, no reference was made to the 
triumphs of Cloustoii and Howard in India in 
connexion with crop production, the amazing 
rapidity with which application followed research * 
no estimate w^as given of the value of the work of 
Tiieiler in stamping out the rinderpest in South 
Africa * the public was provided wuth no accurate 
mformation regarding the additional area placed 
under cultivation in the Empire as the (iii*ect results 
of experiments m plant acclimatisation and adapta¬ 
tion to soil conditions Similarly, none of the 
arresting and illuminating statistics were given of 
the losses sustained by agriculturists through the 
ravages of insect pests, fungi, unsound irrigation 
and faulty drainage, or those due to unscientific 
storage, packing, and transport. Diseases afflicting 
domestic stock in various parts of the Empire were 
mentioned, but no emphasis was laid upon the 
financial aspects of animal disease, or the disastrous 
effects of cattle epidemics on the social life of the 
primitive peoples for wdiose welfare we have assumed 
responsibility. Again, no clear picture was drawn 
of the fallow but potentially crop-producing area in 
the Empire, the possibilities of British tropical and 
siib-tropieal Africa as the greatest cotton-producing 
area in tlie world, of the future capacity of Canada, 
and Australia for wheat cultivation, or of New 
Zealand’s exceptional advantages for <*attle-raising. 

Moie serious still was the omission of detailed 
statistics regarding the cost to the various govern¬ 
ments represented at the Conference of those 
departments dealing with the inspection and cure 
of ailing plants and animals This cost was not 
compared with the sums made available for applied 
research, although it appeared to be realised that 
the results likely to accrue from research are 
mcalculably greater than those from the applica¬ 
tion of empirical specifics None of the parlia¬ 
mentarians present took the o]3portunity of bringing 
to the notice of the delegates or the country the 
sums allocated to agricultural research by the 
United States or by Holland. 

It may be urged that information on these 
several points was already in possession of the 
delegates. Even if this were true—and it certainly 
is not—advantage should have been taken of a* 
favourable occasion to place such mformation 
before that larger public which is still mdifferent 
through ignorance to the claims of scientific 
research for more generous treatment. Since it 
was not, we can only commend to the attention 
of the Empire Marketing Board the possibility of 
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bringing some at least of tins information before 
the pubbc through the medium of posters The 
work of Lawes and Gilbert, although the benefi¬ 
cence of its scope is not confined to the British 
Empire, places them on at least an equal footing 
as Empire builders with the statesmmi, soldiers, and 
sailors whose portraits adorn our hoardings. It 
may be a Tain assumption, but we inchne to the 
opinion that were the facts regarding the beneficial 
effects of research on agriculture and mdustry m 
general better ImoTn, the pablic would not merely i 
acquiesce but demand greater provision for expendi¬ 
ture under this head 

From many points of view, however, this Con¬ 
ference was a success It brought together experts 
and those resjionsible for the administration of the 
agricultural services from the overseas parts of the 
Empire to co-operate with "those who bear hke 
responsibilities at home Not only the overseas 
delegates, but also many of the home delegates, 
were granted exceptional facifities for making 
themselves acquainted at first hand with the work 
of the staffs at most of the important research 
institutions bearing on agriculture m Britam The 
senes of reports resulting from their joint labours 
are invaluable contributions to the cause of agri- 
eiiiturai research The prmciples enunciated m the 
report on Recruitment and Training ” are un- 
challengeably sound The only pity is that no 
"appendix was attached vith information regard- 1 
mg existing methods of appointment and condi¬ 
tions of service in the various home and overseas 
departments of agriculture and research institu¬ 
tions, together with an estimate of the number of 
vacancies hkely to occur withm say the next five 
years. 

In the report on '' Tropical and Sub-Tropical 
Research Stations,” the opinion is expressed that 
the control of a station should be so vested as to 
ensure that the work of the institution should not 
be diverted from a programme of free research ” 
and that such research should be of '' long range ” 
and wide range ” character, servmg the needs of 
several territories, reinforcing but neither impair¬ 
ing nor replacmg the scientific work properly 
undertaken by the agricultural department of any 
government in its vicmity. In addition to the 
existing stations, namely, the Imperial College of 
Tropical Agriculture, Trnndad, and the Amani 
'Institute, Tanganyika—^lately resuscitated—^the 
.'provision of five new research stations is indicated. 
IfTbe Australian Commonwealth Government aheady 
has a definite plan for the estabhshment of a station 
deal chiefly with animal husbandry, nutrition 
. No. 3034, VoL 120] 


and pathology, and other stations are contemplated 
in Ceylon, the Federated Malay States, and an 
additional centre in East Africa for animal diseases 
research, although the report indicates that the 
South African x4mmal Research Station at Ouderste- 
port must have first consideration as the primary 
centre for such work This jiarticular report 
concludes with a recommendation for the establish¬ 
ment of a central research station to investigate the 
subject of irrigation, including its engmeermg, 
i agricultural, chemical, and physical aspects 

The third report on administrative matters deals 
with the estabhshment and development of effective 
clearmg-houses for the interchange of information 
of value to research workers in agricultural science 
throughout the Empire The committee recom¬ 
mended and the Conference agreed to the establish¬ 
ment of three bureaux, a Bureau of Soil Science 
attached to the Rothamsted Experimental Station, 
a Bureau of Animal Nutrition attached to the 
Rowett Institute, and a Bureau of xAnimal Pathology 
m London. In addition, it is proposed to set up 
correspondence stations, for animal genetics at 
Edmburgh, for agricultural parasitology at the 
London School of Hygiene and Tropical Medicine, 
for plant genetics at Cambridge and Aberystwyth, 
and for fruit production at the East Mailing 
Research Station. It is estimated that the three 
bureaux vull cost £13,000 per annum, and the four 
I correspondence centres £7000 per annum 

These last recommendations stirred Sir Daniel 
Hall to the observation,I grudge every penny of 
research money which is diverted to the adminis¬ 
trator, to the editor, to the indexer, and people of 
that t\q)e. . £20,000 a year ’ represents an 

estimated cost on an Empire Research Station of 
the first order ” His objection was overruled, 
both b}" admimstrators and research workers. But 
the prmciple underlying his objection is sound 
It is not more admunstrators of research that are 
wanted, but more research workers, and although 
the sum of money involved may seem an insignifi¬ 
cant item of expenditure spread over the budgets 
of the Empire governments, it assumes significant 
proportions m relation to the expenditure of these 
governments on true agricultural research We 
can only suggest that the research workers them¬ 
selves give their serious attention to the diversion 
of their energies on matters of administrative 
routme having little bearing on high policy, and be 
ready to present a working plan of their owm for the 
interrelation of their activities to the next Confer¬ 
ence, which is to assemble in Australia in five years’ 
time. 
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Teaching: and Research in Organic 
Chemistry. 

Recent Advances in Organic Chemistry. By Prof 
AKred W. Stewart Fifth edition VoL 1 
Pp xir + SS”. 2L5. net. Vol. 2 Pp xiv + 3S2. 
21^ net, (London . Longmans, C4reen and Co , 
Ltd., 1927.) 

HE new edition of Prof Stewarth account of 
recent advances in organic chemistry conveys 
an immediate impression of the immense current 
activity in this field, since the author has now found 
it necessary to expand the work from one volume 
to two. The rising tide of research papers in chem¬ 
istry, and particularly in organic chemistry, has, 
indeed, become something of an embarrassment 
during the last few years. Despite the intro¬ 
duction of a rigorous scrutmy of contributions, 
the pubhcation committees of chemical periodicals 
find difficulty m compressmg the material sub¬ 
mitted within reasonable limits ; librarians are 
becoming concerned at the increasing demands 
which are bemg made upon their housing accommo¬ 
dation ; and last, but not least, individual members 
of chemical societies vierr with pardonable dis¬ 
quietude their unenviable duty of making pecuniary 
provision for the printing of a vast output of 
literature, which for the most part is so highly 
specialised as to carry little general appeal 
Notwithstanding this state of affairs, few 
chemists will welcome the recent suggestion to 
observe a ten years' armistice in research. More¬ 
over, although many may be able to accept in its 
hteral sense Prof. Stewart’s opinion that if seventy 
per cent, of the known organic compounds had 
never been synthesised, we should not miss them, 
few will regard the task of preparing them as a 
work of supererogation. Cannot that somewhat 
pathetic arra^^ of ' still-born organic compoimds ’ 
—^the epitaphs of which, acoordmg to our author, 
are inscribed in Beilstein’s truly monumental 
Handbuch ”—^be regarded more hopefully as by¬ 
products in the acquirement of experience m 
research ? 

Formerly, it was lamented that so little chemical 
research was being conducted in Great Britain. 
During the last few years, however, there has been 
a growing demand in the British chemical industry 
for chemists with a postgraduate experience of 
research; and this demand is bemg fulfilled. 
Mdiether suitable candidates for such appointments 
have gained the Ph D. degree or not, it may be 
admitted that each one of them in a sense “repre¬ 
sents so many new compounds,” and thus contri- 
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butcs to the '' enormous flood of synthetic 
mateiial ” for which Prof Stewart holds the 
(Tormaii university and factory system ultimately 
responsible. Granted that a sujiply of properly 
qualified candidates for mdustnal posts lias been 
achieved at the cost of several thousands of new 
but relatively ummpoiiant compounds, we shall 
scarcely hesitate to pay in full this price of admir¬ 
alty, although we may regret the necessity of 
supplementing it by some £125 for the new 
18-volume edition of the monumental Beilstem 
After all, it falls only to a Lavoisier to achieve 
originality in chemical science, and yet to discover 

no new body, no nev property, no natural 
phenomenon previously unknown.” 

A work of the nature and scope of Prof 8tewait’s 
book must inevitably raise many interesting 
problems concerning teaching and investigation in 
organic chemistry at the present time One of the 
most important of these considerations is the trend 
of contemporaiy research It is striking that the 
old lament over the neglect of organic chemical 
research should have been succeeded within the 
space of a few years by a growing criticism of the 
alleged tendency towards over-indulgence in formal 
and comparatively barren investigations, which, in 
Prof Stewart’s words, do not ” lead to a fresh 
avatar of the subject.” This state of affairs is 
attributed in part by Prof. Stewart to a f/rans- 
fcrence of the more original minds from organic 
chemistry, which, on the theou‘tioal side, '' is 
apparently resting on a dead centre ol jxH'foction,” 
to the more mobile and spectacular fields of in¬ 
organic chemistry and radioactivity, is it not due 
also in part to the nature of the Ph.D system, 
which accounts largely, although by no means 
wholly, for the greatly increased output of research 
in recent years ^ 

The Ph D. degree is granted for organised 
research imder supervision, and is the hall-mark 
of the xiotential rather than the mature research 
w^orker. The provision of appropriate subjects for 
research, which shall yield results suitable for 
publication withm a limited time, is often a matter 
of considerable difficulty; and there is little 
doiiht that much of the formal work appearing in 
the current journals is an outcome of conditions 
which often compel an aspuing junior investigator 
to play for safety. Adjudicators of Ph.D. theses 
would do well to consider to what extent a bold 
conception, backed by competent practical work, 
may be allowed to weigh against a succession of 
negative results • a sympathetic handling of such 
cases would do much to lessen the formality of 
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research work conducted under the segis of the 
Ph D. system 

Prof Stewart does not despair of the future 
of organic chemistry Like many of his contem¬ 
poraries, he foresees the acquirement of renewed 
mspiration and vigour from a return to the study 
of compounds produced natural methods m 
plants and animals. There is, mdeed, much to be 
said m favour of an increasing diversion of the 
activities of organic chemists to investigations 
dealing with the manifold chemical problems pre¬ 
sented by livmg matter 

'' For example, nine-tenths at least of our 
laboratory reactions he outside the temperature- 
Ir dits under which the plants and the animals exist, 
yet plants and animals succeed m producing quite 
considerable fields of certain materials which we 
can obtain m the laboratory only with some 
difficulty It seems not impossible that a study of 
reactions which can take place at ordmary tem¬ 
peratures and m the absence of violent reagents, 
might open up an entirely fresh line of development 
in organic chemistry Our increased modern know¬ 
ledge of catalysts and their action makes this field 
much more promising than it once was , and the 
possibilities involved in the use of colloidal reagents 
need only be mentioned m order to suggest lines of 
investigation which could hardly prove unfruitful 
There is one obvious advantage which would be 
conferred by a return to Nature such as is here 
suggested Research of this kind would clearly 
centre round the very simplest of our known 
reactions—^the addition or removal of the elements 
of water . for these two processes evidently play a 
prominent if not a predominant part in the natural 
syntheses. Thus some incentive would be given to 
a study of the mechanism of our simplest chemical 
changes, a subject which would certainly repay a 
good deal of mvestigation.” 

It is nov adays a generally accepted dictum that 
vitality in teachmg is dependent upon a correlated 
appreciation of contemporary research In organic 
chemistry, the delicate equihbrium which exists 
between teaching and research has been disturbed 
in recent years by several influences, and not least 
by the remarkable growth of the subject. It is 
no longer possible to offer a fairly complete con¬ 
spectus of this branch of chemistry to the advanced 
student. Excessive teaching, like excessive form¬ 
alism in research, inculcates the spirit of Beilstein 
and represses that inborn spirit of adventure which 
is as essential m the scientific investigator as in 
the Arctic explorer. Wherefore, the wise teacher 
selects certain fields of work for special treatment, 
fixes a judicious limit to the number of his lectures 
and to the amount of information which he strives 
to impart, and gives discreet indications of subjects 
;amtable for mdependent reading and study. Such 
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a teacher will approve of the plan of Prof Stewart’s 
work, the general character of which will already 
be famihar to him 

The first volume of the new edition contains 
a treatment, designed for third-year students, of 
a series of themes which the author regards as a 
convenient basis for discussmg the recent investi¬ 
gations presented in the second volume. These 
themes are not necessarily concerned with recent 
work , for example, the development of the 
chemistry of the menthones and other monocyclic 
camphors has not been traced much beyond 1907. 
The second volume, to which the title is more 
particularly apphcable, will be appreciated by 
honours students and research workers who seek 
compact and up - to - date accounts of carbo- 
hvdrates, sesquiterpenes, alkaloids, anthocyanins, 
chlorophyll, depsides, organo-alkah compounds, 
abnormal valency, theories of the natural s}m- 
theses of vital products, and applications of 
electronics to organic chemistry The selection 
of themes for a work of this kmd must obviously 
be determined to a large extent by the par¬ 
ticular interests and predilections of the VTiter ; 
the general tenor of the author’s introductory 
remarks, however, would seem to call, inter aha, 
for a consideration of recent work on hormones and 
on the application of catalytic methods in the 
production of simple organic compounds The 
fruitful field of modern organic chemistry has been 
harvested by a multitude of labourers , much of 
the grain necessarily remains in ear, but upon 
his thrashmg-floor of 769 pages Prof Stewart has 
rendered yeoman service m purgmg a good deal 
of it from the superabundant chaff. 

John Rjead. 


Structure of Tropical Cyclones. 

Tropical Cyclones By Dr. Isaac Monroe Cline 
Pp. 301. (New York . The Macmillan Co , 
1926.) 2ls net. 

EEORE we can explain the origin and life cycle 
of a tropical cyclone, it is essential that we 
should have accurate pictures of the air motion at 
all levels throughout the storm. Dr. I. M. Cline, of 
the U S.A. Weather Bureau, endeavours in the 
work before us to give such a picture for all 
tropical cyclones that have moved in over the 
Gulf of Mexico and South Atlantic regions during 
the twenty-five years 1900-24. 

The number of observing stations falling within 
the storm area was always small, but, with hourly 
readings of the ordinary meteorological instruments 

2cl 
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available, each was made to iiiriiisli the equivalent 
of a number of simidtaiicoiis scattered (diservatious, 
by plotting the hoiirh’ readings on a suigle diagram 
of the cyclone divided into tour quadrants These 
quadrants were fixed with reference to the iiistaiit- 
aiieoiis movement of the cyclone and not according 
to the points of the compass thus the two front 
Ciiiadraiits lay on either side of the line of mstant- 
aiieoiis motion and were separated from the rear 
quadrants by a line drawn perpendicular to the 
line of instantaneous motion ^Vith such an 
arrangement the observations from each station 
when plotted form a cham running across two or 
even three quadrants of the cyclone. 

The distribution of surface winds, of upper winds 
deduced from the motion of clouds, and of rainfall, 
was obtamed with a reasonable amount of detail 
for sixteen storms; and the diagrams, constructed 
in the manner just described, themselves suggested 
an appropriate grouping as follows . 

I. Large cyclones (diameter more than 450 
miles) that continued to advance after 
moving inland. 

II Small c^Tlones (diameter 300-450 miles) 
that continued to advance after moving 
inland 

III Small cyclones ivhich did not continue to 
advance after moving inland 

The observations from all the cyclones in eacli of 
these groups were jilottcd as though they had been 
made in a single storm In this -way three com¬ 
posite cyclones, representative of the three groups, 
were sketched in great detail. Justification for 
the method adopted for plotting the hourly obser¬ 
vations wms then aiipareiit, for wdiere the chams of 
observations for two different cyclones crossed, the 
wind directions nearly ahvays agreed well. It 
seems scarcely possible to improve upon this method 
of making the most of a limited number of observmg 
stations, and no other part of the world liable to 
tropical cyclones can at present supply a closer 
network of well-equipped observing stations near 
sea-level. The value of the work is greatly en¬ 
hanced by the publication in full of ail the hourly 
observations. 

We may now' consider the diagram representing 
the winds and rainfall in cyclones of Class I. The 
w’-ind system here depicted differs greatly from the 
symmetrical whirl around the smaU central eye of 
hght winds and lownst barometric pressure that 
one is led to expect from general descriptions of the 
tropical cyclone. It is only in the two left-hand 
quadrants, where on the average the winds outside 
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the * eye ' arc least strong, that such motion is 
found a large p;ut of the trout right quadrant 
contains winds ilownig m towards the centre, 
Awhile 111 t}u‘ right I’ear ([uadraiit tlie motion is ^ 
almost entirely parallel to the dirtad.ion of motion 
of the centre A considerafile amount of con¬ 
vergence results from these last two oiiiTeiits, a 
little 111 advance of the lino separating the two 
quadrants, and the distribution of liourly rainfall 
show's a maximiini hereabouts, Avith a general 
absence of ram in both reai‘ quadrants It appears 
as though the right rear quadrant contains a current 
of air lA'hich, ascending and turning to the left, 
condenses its moisture so as to supply most of the 
rainfall m the cyclone 

In the case of the small travelling cyclones 
(Class II) the above general description applies 
equally AA'ell : the similarity betw'cen the w^md 
systems and the position of the region of maximum 
ramfall is striking and suggests that the observa¬ 
tional material used has been sufficiently accurate 
and abundant to reveal for the first time essential 
features of tropical cyclones—at least of those 
passing through this region along normal paths. 

Turning now' to cyclones of Class III , that is to 
say, those wdiich failed to pass on inland, the dis¬ 
tinctive features of the wunds in the tAvo right-hand 
quadrants are no longer evident, and the cyclone 
as a Avliole has much more th(^ e-liaracter of a 
circular eddy At the same tinu' the ])reeipiiation^ 
is no longer localised, the amount in the rear haK 
being at least etjual to that Avhudi occuirs in the 
front half These storms were found to die out 
before long, or to move awmy as very Aveak, ill- 
defined disturbances. The avukIs considered so 
far haim been tlioso observed at the surface, and 
those deduced from the motion of clouds of Ioav 
and moderate cleA^ation ; the coiiAmrgence betAveeii 
the w'inds m the right sectors that is so marked at 
the surface appears to dimmish at higher levels, 
a fact AA'hicii is in accordance with the suggestion 
made above that the winds that enter the right 
rear sector and supply the bulk of the precipitation 
turn to the left as they ascend above the opposing 
barrier of the winds of the right front sector. The 
w'ind at the height of the cii'rus clouds (about six 
miles), so far as may be judged from the scanty 
observations of the motion of these clouds available, 
has little or no relationship with the Avinds in the 
low'er layers, and show's little regularity. It 
appears that the direction of motion is often about 
the same as that of the cyclonic centre in the large 
I travelling cyclones, whereas m the smaller travel- 
[ ling storms it is generally across the cyclone from 



December 24 ^ 1927 ] 


NATURE 


911 


left to right For those cyclones winch ceased to 
advance, left to right movements also predommatcd, 
the iiiim])er of eases where the motion had a com¬ 
ponent opposite to that of the centre was greater 
than for the other two classes of cyclone 

There is little to add to the above summary, 
whicli Eicliides the most striking features of the 
stoims revealed by tins new method of analysis. 
It must be remembered that the results obtained 
do not necessarily apply to the cyclones of other 
tropical regions, or to the earlier stages of the 
same storms It may be assumed that those con¬ 
sidered here had nearly all been in existence for 
seveial days , they were as a rule approachmg the 
time ot their recurve out of the tropical belt of 
easterly v inds into the westerly wmds of temperate 
latitudes One would like very much to know the 
origin ot the air that enters the system through the 
right rear quadrant, but since this would normally 
arrive from some pomt between east and south, 
2 e. from the open sea, the construction of tra¬ 
jectories can scarcely be possible, owmg to paucity 
of observations The author was unable to find 
in the surface temperature records any traces of 
discontinuity between the converging wind cur¬ 
rents, but smce both supplies of air must generally 
have been over warm ocean for many days, this does 
not prove that they were not in reality of vudely 
different origin when traced sufficiently far back 
In conclusion, it may be said that although an 
explaitation is still wanting of the precise mode of 
origm of tropical cyclones, a notable step forward 
has been made Dr Clme is to be congratulated on 
having produced a collection of facts which must 
prove indispensable to anyone seeking to provide 
such an explanation. E. V. Newnha:m 


Psychology of Mental Imagery. 

Les visions dii demi-sommeil {hallucinations 
hypnagogtqiies) Par Dr. Eiig-Bernard Leroy 
(Bibiiotheque de philosophie coiitemporaine) 
Pp. XV + 132. (Pans : Felix Alcan, 1926 ) 
12 francs 

HI8 is a small book, but an important contribu¬ 
tion to the study of mental imagery in general, 
and m particular of that kind of imagery which is 
experienced in the hj^nagogic state. Many people, 
just before fallmg asleep, or waking fully from 
sleep, pass through a stage in which they have 
visual (and sometimes other) imagery of a very 
striking kind. The fact has been known and 
reported upon in psychological hterature for some¬ 
thing more than a century; but the interesting 
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problems to which it gives rise have for the most 
part been cursorily and not very satisfactorily 
dealt Avith Dr Leroy limits himself to a psyclio- 
logical treatment of his subject, and puts liis hook 
before the public as a contribution to the psycho¬ 
logy of hallucinations and dieams. For the 
phvsiological and pathological aspects of Iijq^na- 
gogic imagery he behoves that methodical experi¬ 
mental work IS still greatly needed ; but in the 
present investigation he relies mainly upon his 
own experiences and those of persons whose 
sincerity he is able personally to guarantee 

In a very careful and detailed description of 
' h}q)iiagogic visions,’ for whicli he has drawn 
upon the available literature as well as cited a 
number of origmal accounts, Dr Leroy passes 
m review and compares with them after-images, 
phosphenes, entoptic glow (Eigenlichf), and the like 
He then turns, in a second chapter, to an examina¬ 
tion of the conditions of emergence of these 
images This chapter is closely reasoned and 
particularly well documented It leads to the 
important conclusions that such images are 
frequently hindrances to thought (which may go 
on ill this transition stage between sleeping and 
wakmg), and that an appeal to the unconscious 
to explain their occurrence is to invoke the 
deus ex macliina of embarrassed psephologists.” 
Psychoanalysts will scarcely agree with this 
opinion , and, indeed, Dr Leroy omits altogether 
any consideration of psychoanalytic doctrine from 
his work. 

Chapter in is concerned witli the interpretation 
of hypnagogic imagery, which is here compared 
with normal memory imagery, the eidetic imagery 
reported by Jaensch, hallucinatory imagery and 
illusions. The characteristic most insisted upon 
IS the mvoluntary nature of the hypnagogic 
images. The will can only influence them m- 
dh-ectly , and they require for their development 
a certain degree of psychic automatism. 

In the final chapter, hjqinagogic images are 
compared with those of the dream, and the 
transition from the half-waking state to that of 
sleep is discussed. The images are spectacles at 
which we passively assist; the dream is an 
adventure in which we take part. 

Over and above the interest attaching directly 
to these different kinds of images in themselves, 
there is the greater interest in the difierent mental 
states which give rise to them. In theory and in 
practice the question is one which concerns both 
pure psychologists and psychotherapists; and 
Dr. Leroy’s book will be read by both with profit. 
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Savoyard Highlands. 

Rambles in High Savoy By Francois Gos Trans¬ 
lated by Frank Kemp Pp. 169 (London; 
Longmans, Green and Co , Ltd., 1927 ) 21.S net 

HIS IS a beautiful book, the sepia illustrations 
alone giving it a dehghtful character. They 
are reproductions of photographs, not by the author 
but by well-known Alpine photographers, including 
his celebrated father, Simile Gos There are tw^o 
prefaces by climbing friends, Mr Geoffrey Win- 
throp Young and M F. Regaut, president of the 
French Alpine Club, who was also the commander 
of the Alpine Corps, the famous ‘ Diables Bleus,’ m 
the War It may be that many would prefer a 
simple preface by the author himself, but that 
feelmg is tempered by the pleasure which anyth mg 
written by Mr Young on his favourite subject must 
convey, and by the fact that the camaraderie of 
the War, in wdiich the author served in the Alpine 
Corps under M. Regaut, has evoked highly interest¬ 
ing reminiscences of the great struggle from the | 
latter in the course of his preface. 

As its title imphes, climbmg m the chain of Mont 
Blanc is not the main subject of the book; it 
is more a description of walks and minor climbs 
in the foothills of that great cham, week-end 
rambles among them, from Geneva as base of opera¬ 
tions. For anyone living at Geneva, or paying long 
visits to that delightful city, it is mdeed ideal. For, 
as Mr. Young so admirably says, ‘'We cannot think 
of Savoy as only glacial peaks and passes, nor as 
. . . alps of summer flowers, nor yet only as 
romantic villages bright with festal costumes and 
musical voices. We think of it in single pictures 
which combine all three simultaneously.” 

How delightful many of these rambles can be' 
For they usually culminate in the arrival at the top 
of some eminence such as the Salfeve, the Mole, the 
Brezon, the Aravis, or the Col d’Anterne, from all 
or any of which w^e see, growing in immensity and 
Tvonder and clearness of detail as we approach the 
closer, the whole or greater part of the great chain 
of the most beautiful snow mountains in the world, 
culminating in the exquisite white dome of Mont 
Blanc itself, the highest peak of the European Alps, 
15,782 feet above the sea. M. Gos writes in a very 
entertaining manner, and has given us a volume 
which it will ever be a pleasure to open. Moreover, 
the author has not suffered from his translator, who 
has maintained the author’s own atmosphere quite 
remarkably weU, and happily gives us the numerous 
pc»Mc'quotations in the onginal French, 

' , ; ,, '' : ^ i ^ ^ A. E. H.' Tuttok. 

^ ,,, , 


Our Bookshelf. 

Econom.ic Biology for Students of Social Science. 
By Hr Philippa C Esdaile Part 1 Haimful 
and Useful Animals Pp XV-+-175 (London: 
University of London Press Ltd , 1927 ) 7s M. 
net 

The author rather seeks to disarm criticism by 
stating in the preface that much ground was of 
necessity left untouched, and that the critic w^ho 
cavils at this restriction must be even more 
ambitious than herself ^ It is not so much the 
ground wLich has not been covered, but the wboie 
point of view^ from winch the book is written 
wKich calls for criticism It deals briefly with the 
structure and life histones of those animal types 
wKich students of biology are required to study 
during their course in socic^l and household science 
at King’s College for Women There are already 
a number of text-books of zoology which do the 
same sort of thing, and since this is a specialised 
course, wKich has special reference to social science 
and applied biology, it surely w^ould have enhanced 
the value of this book if those applied aspects 
had been dealt with m detail, and the student re- 
I ferred to one of the general text-books for structure 
and anatomy. 

Such important questions as the control of 
venereal disease, treatment of children for infection 
with Nemathelminthes and Platyhelmiiitlies, and 
the ridding of houses of insect pests, etc., arc not 
described with any practical detail, and for the 
average student wbo does not know" wiiere to look 
for further information, and has little or no general 
scientiflc kiiowicdge, the treatment of the subject 
is too scanty. One feels that a valuable opjioriumty 
has been lost of x^rodiicmg a book winch might 
have opened the eyes of social w^orkers, and 
incidentally of a large section of the general 
public, to the importance of applied biology. Much 
might have been done through a text-book for 
special courses, and by helping the students by 
a carefully chosen range of reading, but there is not 
even a bibliography appended. H E B. 

Theory of Machines * a Textbook covering the 
Syllabuses of the B.Sc. {Eng.), A M Inst C.E , and 
A.M.I.Mech.E. Examinations in this Subject. By 
Louis Toft and A. T. J. Kersey. (Engineering 
Degree Series.) Pp. ix+408 (London Sn 
Isaac Pitman and Sons, Ltd., 1927.) 12^. %d. net. 

Although written primarily as a text-book for 
students reading for an engineering degree, this 
volume should prove equally useful to engineering 
draughtsmen and designers as a reference handbook 
spanning the gulf which is still sometimes thought 
to exist between scientific principles and workshop 
practice. In the first four chapters the authors lay 
a sound theoretical foundation, and treat such 
matters as the laws of dynamics and simple har¬ 
monic motion with skill and clearness. Their ex¬ 
perience as teachers has taught them where the 
beginner’s difficulties generally lie. The rest of the 
book is concerned with the appHcation of funda¬ 
mental principles to actual mechanisms in everyday 
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use, from the simple crank and connecting rod to 
the gear box and Ackerman steering of a motor-car 
On the whole, the ground is well covered, but it 
IS suggested that future editions might contain 
paragraphs on the reactions exerted by oscillating 
bodies at their supports , on the properties of the 
centre of percussion and on the theory of the 
hammer and pile driver. The theories of toothed 
gearing and of machine balancing are adequate!}^ 
treated, and the chapter on friction and lubrication, 
in#ludmg a discussion of the Michell and ball 
bearings, is up-to-date. 

The book is illustrated with a large number of 
clear diagrams, w^hile each chapter concludes with 
a good selection of examples from examination 
papers and other sources An appendix on units 
and dimensions is seriously marred by the aston¬ 
ishing definition of the engmeers’ unit of mass as 
the ratio of the weight in pounds of a body to ibs 
acceleration in feet per second per second when 
falling freely ; which ratio is stated to be constant, 

A. L Eawlestgs. 

Medical Yieivs on Birth Control. By Dr. H. 
Crichton-Miller, Prof. Leonard Hdl, Dame Mary 
Scharlieb, Dr Arthur E. Giles, Dr. R. C. Buist, 
Dr. Letitia D. Fairfield, Sir Arthur ISTewsholme, 
Sir John Robertson With an Introduction by 
Sir Thomas Horder. Edited by Sir James 
Marchant. Pp. xx + 175. (London * Martin 
Hopkinson and Co , Ltd., 1926.) 65 . net. 

This book consists of a number of essays by 
prominent members of the medical profession, with 
an introduction by Sir Thomas Horder. The latter 
rightly warns his readers against expecting to find 
a complete solution to all the problems that have 
to be considered in association with contraception. 
The spirit of scientific inquiry has guided the 
authors, and when personal views are indicated it is 
quite evident that there is by no means imanimity 
of opmion. In general, it is recognised that contra¬ 
ception is justified in some circumstances, though 
one contributor is uncompromisingly antagonistic. 
To those who seek medical advice on the subject, 
the question will be a personal one ; the general 
practitioner will therefore find of most interest the 
chapters on the medical and psychological aspects. 
The physician has to remember that if he is ever to 
advise limitation of the family, he must also be 
prepared to advise a method. Abstinence cannot 
honestly be recommended, except under conditions 
which are prohibitive for the average married man 
and woman. The practitioner will find guidance 
in the comments and criticisms of other methods 
given by various contributors. 

Standard Methods of the Division of Laboratories 
and Research of the New York State Department 
of Health. By Dr. Augustus B. Wadsworth. 
Pp. XX + 704 +12 plates. (London : Bailliere, 
Tindall^and Cox, 1927.) 34s. net 

Tbces book is devoted to a detailed account of the 
methods used by the division of Laboratories and 
Research at the Department of Health for th^ 
State of ISfew York, situated at Albany, with a 
branch in New York City and numerous associated 
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laboratories throughout the State General bac¬ 
teriological technique, preparation of media and 
glassware, and diagnosis, for the greater part 
bacteriological, are fully described, and a large 
section (326 pp ) is given up to the preparation of 
vaccines and sera A chapter deals with sanitary 
chemistry, and at the close of the book a brief 
account is given of the general organisation of the 
mstitute 

It IS, altogether, a very interesting book and 
should prove a useful reference to those engaged 
in public health laboratory work and the manu¬ 
facture of biological products. One is left wuth 
an impression that the mstitution concerned has 
developed a high degree of efficiency in routine 
work, a fact which tends toward making the 
presentation of the work outhned a little stereo¬ 
typed. 

The Prospective Development of Peru as a Sheep¬ 
breeding and Wool-growing Country. By Prof. 

Alfred F Barker. Pp. xii -h 174 + 8 plates. 

(Leeds • The Author, The University, 1927.) n p. 
Pbof. Barker, at the request of the Peruvian 
Government, went to Peru in 1926 to study the 
development of Peruvian flocks and of Peru as a 
wool-growing country. The present illustrated 
volume is the report of that visit, with a number 
of valuable appendices on diflFerent aspects of wool. 
The wool production of the Peruvian tablelands 
m the high Andes is steadily growmg and the 
number of sheep has doubled in five years. 
Peruvian wool has many good qualities, and it 
loses little in scouring because of the cleanliness 
of the pastures, but the fleece is very light compared 
wdth Chilean, Argentine, and Australian fleeces. 
Prof. Barker discusses the cross-breeding and 
selection necessary for increase in the w^eight of 
the fleeces, and incidentally he points out that the 
problems involved in these researches make them 
a valuable field of study in genetics that should 
appeal to every university. The report is beauti¬ 
fully illustrated, with some of the plates in colour. 

The Psychology of Childhood: Normal and Ab¬ 
normal. By Dame Mary Scharlieb. Pp. xi +194. 

(London. Constable and Co, Ltd., 1927.) 

65 . net. 

This little book is by an authority competent to 
instruct as well as to advise respecting the practical 
and non-theoretical relationships which should 
exist between parent and child. Dame Mary 
Scharlieb with correct intuition speaks of the great 
burden, yet great honour, of bringing up children, 
and the necessity of guidance. Parents of all 
classes will find her conclusions of real help in 
child-management. Happily, the outlook is not 
that which prevailed during the War. Those 
qualified to judge found that the young suffered 
much from their mothers’ privations and anxieties. 
Children knew neither legend nor fairy-tale. There 
is a prefatory note by Mr, R, F. Graham-Campbell, 
a London magistrate, who sees much to commend 
in a chapter which deals with the action of con¬ 
science, the influence of suggestion, and of equable 
discipline upon juvenile delinquents. 
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Letters to the Editor. 

[The Edilo) doP‘>' not hold hnnself ) cspou,^ible for 
opintoiis expHo^sed hij hin co/ re,sj>oHdentb Ertthet 
can he undertake to ‘nttan, no) to conespond with 
the ‘wnters of, t ejected manubcnptH intended for thin 
or any other pait of N^tore. Xo notice 'is talcn 
of aiionpmoiis cononn meat ions ] 

Graniai Characteristics of Gorillas and 
Chimpanzees. 

^N’atijiie of Feb. 7, 1925, p, 195, Prof. Raymond 
Dart aimoniiced the discoi^ery of a fossil skvill of a 
young antliropoid ape winch had been found m a 
liine-ston© quarry at Taungs, Bechuanaland. Tins 
discovery brought to light an extinct land of great 
anthropoid, which differed from the three living genera 
—the gorilla, chimpanzee, and orang—^in having a long 
or dolichocephalic skull. After ha\nng read Prof 
Dart’s account, Prof L. Bolk, of Amsterdam, drew 
attention to the skull of a gorilla m his collection 
winch was c[uite as dolichocephalic as the Taungs 
skull {Kon. Alad. van Wetensch, Amsterdam^ 1925, 
voL 28, Mo 2, p. 1). In the same year, Prof 
Wingate Todd, of the Western Reserve University, 
Cleveland, Ohio, informed me that the accepted idea 
of round - headedness or brachycephaly prevailing 
amongst gorillas was wrong, several skulls in his collec¬ 
tion being dohchocephalic. 

In 1926, Dr H. A Harris, of University College, 
London, examined Lord Rothschild’s collection of 
gorilla skulls, 49 in number, and foimd that when the 
shape of the cranial ca\nty was determined by an 
exact radiograpluG method, the head form of the 
gorilla was highly variable—running from a low 
dohchocephaly to a lugh brachycephaly (Amcr. Jour. 
Physic Anthrop., vol 9, p. 157, 1926) The width of 
the craiual cavity, he found, might be as low as 72 
per cent, of the length, or it might be as high as 
86 8 per cent., the mean width of all 49 specimens being 
79 1 per cent., the intrinsic skull form of the gorilla 
lying therefore in the upper register of mesocophaly. 
Thus ill the gorilla, wluch the majority of authoiitios 
regard as manifesting a greater structural resem¬ 
blance to man than any other living form, there is 
found as wide a range of cramal proportions as is 
found in any mixed gi'oup of human skulls. 

As Lord RotlischikPs skulls came from widely 
separated districts, it was possible that the high degree 
of variability was due to a nuxture of local breeds or 
races. A collection of gorilla skulls, 42 in number, 
wluch my friend Dr. M. A. Dyce Sharp has presented 
to the Museum of the Royal College of Surgeons, 
shows tins IS not the case ; ^ all the slaills come from 
one locahty, where there can be no question of mixture 
of races, and the variation in them is just as great as 
that found by Dr. Harris in Lord Rothschild’s collec¬ 
tion. 

Dr. Sharp was stationed as medical officer in the 
Ossidinge division of the British Cameroon. In the 
forest upland of the northern part of this di'iusion is 
found the ultimate distribution of the gorilla towards 
the west of Africa; Dr. Sharp believes that the 
habitat of the gorilla extends only a very short dis¬ 
tance beyond the Eastern Migerian frontier. The 
native villagers of tMs area hunt and eat both the 
gorilla and chimpanzee, the gorilla being the more 
highly esteemed as food. After a village feast the 
skuUs are thrown aside, and it was from the remams 
of such feasts that Dr. Sharp gathered his specimens. 
Unfortunately, brains are also valued, and hence some 
of the skulls were not so intact m the occiput as a 

■ ’ wjleetton was exhibited at a meeting of the Zoological 

ibooety on JSov. 15,1927. 
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criiniologist could dcsiTo Five a eats ago, Mr k \\^ II. 
jMigeod visited the same a,i(‘a ot tlio Ossuinige clis- 
trict and succeeded in obla,ining live skulls ol gorillas, 
vdiich he pi eseiited to the Muscaim ot tln^ Ro\ail CVjlloge 
ot Surgeons, so that I ha.ve at m\' disposal 47 gorilla 
skulls trom the same area on which to detianuno the 
variabilit\^ in size and shape of the skull. The speci¬ 
mens repiesent both sexes and all ages, trom the full 
eruption of the first permanent molar teeth upwards. 
The dimensions of the cramal cavity were taken by 
direct measurements Dr. Sharp also presented 20 
chimpanzee skulls flora the same district They show 
a much highei degree of uniformity than the gorilla 
skulls. 

In 23 skulls of male gorillas from Ossiclmg© the 
mean length of the cramal cavity was 121 6 mm , the 
mean width, 95 8 mm , the width being tlius 78 8 per 
cent, of tlie length, but theio was a range from 72 per 
cent to 88 per cent —from pronounced dohchocephaly 
to iiltrabrachyeophaly Tlio mean cubic capacity of 17 
skulls of adult males w'as 503 cm ^,\mrymgfrom355cm.® 
to 620 cm In a local group of gorilla the biain vanes 
m mass just as much relatively as among members 
of any human community. In 24 skulls of female 
gorillas from Ossidmge the mean length of the cramal 
cavity was 112 2 mm., and tlie mean width 91 3 mm., 
the wndth being 81*3 per cent of the length, but tlus 
figure fell as low^ as 72 per cent, and rose as lugh as 
87 per cent As m human skulls, that of the female 
is the rounder or more brachycoplialic. The capacity 
of the female skull is much smaller than that of the 
male—to a greater degree than is the case when 
human skulls are measured. The mean ca]iacity of 
the adult female skulls (19 in number) was 425 8 cm 
varying from 370 cm.^ to 530 cm.‘'^. The sexual 
differentiation is more pronomieod among gorillas than 
in any other group of higher primates 

The degi’oe of variability in goiilla skulls is even 
more pronounced wdien external measuromoiits are 
taken m a manner winch gives dimensions comparable 
wnth the length and w*idth as usna-lly taken on Imman 
skulls The external length varied, in male skulls, 
from 113 mm. to 155 mm , the mean being 138 3 mm., 
while the mean wndth fluctuated between 92 ami 101 
mm., the mean being 97.2 mm. The w idth thus varied 
from 60 per cent, of the length to 79 8 per cent., the 
mean cephalic index being 66. In female skulls the 
mean width was 68*6 per cent, of the mean length, 
the proportion varying from 61*7 to 80*6 per cent. 
There is even a greater variability in the form of the 
face of the gorilla. In the Ossidmge breed it varies 
from being short and wide to long and narrow^—a 
variation of a similar kind being also noticeable in all 
human communities. The Kivu gorilla, wffiich repre¬ 
sents the most eastern distribution of the genus, shows 
the same variability in form of face. 

It IS interesting to compare measurements taken 
on Dr. Sharp’s collection of chimpanzee skulls wath 
those taken on gorillas from the same district. In 
10 male chimpanzee skulls the cramal capacity varied 
from 325 cm.® to 430 cm.®, the mean being 368 cm.®. 
The range was thus 105 cm.® compared with 265 cm.® 
m the male gorilla skulls. In female chimpanzee 
skulls the capacity varied from 330 cm.® to 395 cm.®, 
the mean bemg 368 cm ®, and the range 65 cm.®, 
compared with 160 cm.® in the corresponding group 
of gorilla skulls. The mean diffeience betw^een the 
capacity of male and female chimpanzee was only 
10 cm.®, the sexual difference among gorillas bemg 
76 cm.®. The length of the cranial cavity in 10 male 
chimpanzee skulls varied from 98 mm. to 108 mm , the 
mean being 105*7 mm., wlule the wudtb fluctuated 
between 86 mm. and 92 mm., the mean being 89*3 mm. 
The mean proportion of width to length was 84 5 per 
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cent., the chimpanzee being thus markedly brachy- 
cephalic. The index or proportion varied trom 79 6 
to 90 1, a range of 10*5 units, as compared vith 16 1 
units—the rang© of variation in the skulls of male 
gorillas. If external measurements are compared, the 
skull of the male chimpanzee has a width which is 
75 per cent, of the length, but it may fall to 71 or 
rise to 78 per cent. In female chimpanzee skulls the 
internal length varies from 98 mm. to 114 mm , and the 
width from 86 mm to 93 mm., the mean length bemg 
105 5 mm , the mean width, 88 8 mm. The mean 
width is thus 84T per cent, of the mean length, but 
the proportion vanes from 78 9 to 9T8 per cent. 
Thus there is no significant difference betw*©©!! the 
form of the cranial cavity of the male and female 
chmipanzee, whereas in gorillas the difference is of a 
decided character. 

One other point relating to the differentiation of 
species amongst gorillas and chimpanzees may be 
mentioned here. Lord Rothschild has directed atten¬ 
tion to the external characters which distinguish 
gorillas of one district from those belonging to other 
districts. There should be no hesitation in distingmsh- 
ing a gorilla of the western frontiers of Uganda from 
one native to the eastern frontier of Nigeria, but 
when I have sought in skulls for recogmtion marks, 
I have hitherto failed to find any eertam distinctive 
and constant mark. It is quite true that it is pos¬ 
sible, 111 a certain proportion of cases, to distingmsh 
the skull of a Kivu gorilla from those from other 
districts, but for one which can be picked out from 
a nuscellaneous group there are four wluch cannot be 
identified, except by their labels. T am sure Lord 
Rothscluld IS right in dividing both gorillas and 
chimpanzees into local races or subspecies, but the 
degree of differentiation has not yet affected the 
cranial or dental characters to a degree which permits 
the racial identification of the majority of mdimduals. 

Arthitb Keith. 

Royal College of Surgeons, 

London, W.C.2, Dec. 5. 


Consistent Dynamical Units in Solar Radiation. 

Sir Napier Shaw —facile prmceps, m the group 
of disheartened but persistent advocates of refoim in 
our heterogeneous units of weight and measurement—- 
proposes in volume 1 of his Manual of Meteorologj- 
a consistent dynanucal unit based upon the C.G.S 
system for records of solar (hkewise terrestrial) 
radiation. The unit he suggests is the kilowatt per 
square dekanietre per minute, that is, 0 0143 of a gram 
calorie per square centimetre per minute. It wall 
perhaps be granted even by those who favour the 
retention of the calorie that the minute is not a 
desirable interval; and that it will be better to 
use the hour Thus we are in agreement with 
electrical measurements of light and power. A 
gram calorie bemg approximately 4*183 joules, 
it wall require 860.300 calories to equal 1 kilowatt 
hour. 

This unit equals 3411 British Thermal Umts, and 
it is worth noting that there is constant liability to 
confusion here wnth Britrsh Trade Umts Some 
teachers st|ll prefer to express work in foot-poimds, 
and energy output in horse-power, but even these 
must grant that the horse is fast disappearmg from 
highways and is even replaced on farms by tractors. 
Hence in a few^ years this imit h.p. (0*746 kilowatt) 
will go the way of barley corns, once sub-multiples of 
the inch. 

It would seem to those desirmg simpler fundamental 
units that Sir Napier Shaw has a strong case when he 
says that the gram calorie per square centimetre per 
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minute “ is only tolerable when radiation measure¬ 
ments are regarded as belonging to a separate physical 
compartment and the transfoimations of energy in 
the atmosphere which are the natural results of 
radiation are ignored, although the comprehension of 
those transformations is the very purpose of the 
measurement of solar and terrestrial radiation so far 
as meteorology is concerned.” 

The use of the new unit has been opposed on two 
gi'ounds ; namely, (1) that mnformity is desired ; and 
(2) that future measuiements may be easily compared 
with older results. 

It will appear below that uniformity is best secured 
by a unit which is not confined to heat capacity alone. 
As for the second objection, this would be a case of 
bringing the colours back to the regiment instead of 
bringing the regiment up to the colours The old 
values aie easily read, remembering that one calorie 
per square centimetre per inmute equals 1*161 
kilowatt hours per square dekametre (The square 
dekametre is 1076 square feet ) 

A good start in the use of the new imits has been 
made by Dr. H. H Kimball (Monthly Weather Reviewy 
April 1927, p 157), who has assembled values for 
different observatories. As the table may not be 
geneially knowm, it is here reproduced. 


Average AinsruAL Amouxt oe Solar Exergy received 
ox A Square DEK:A:vrETRE op Horizoxtal Surface 
IX Kilowatt Hours 


Habana 

184,488 

Louren^o Marques 

169,462 

Lmcoln 

. 160,906 

Johannesburg 

175,696 

Mt. Weather 

148,824 

Davos Platz 

174,043 

Washmgton 

145,403 

Rothamsted 

83,133 

Madison 

139.523 

South Kensington 

78,569 

Toronto 

. 106,460 

Stockholm 

79,267 

New York . 

97,856 

Sloutzk 

70,296 

Chicago 

. 89,424 




Alexander MtAdie. 

Blue Hill Obseivatory, 

ReadVIlie, Mas'^. 


Absorption of X-rays in Various Elements. 

Ix a recent letter to Nature (Nov. 12, p 695), 
Dr. E. Jonnson concludes from his measurements on 
the absorption of X-rays over a wide range of wave¬ 
lengths that the so-called ' jump ’ ok of the absorption 
coefficient in passing the K-absorption limit is given by 


where Ek and Eli are the energy levels corresponding 
to the K- and the Lj-Ievels respectively. Mr, 
Jonnson does not define o^, but I assiune that, in 
accordance with ciiiTent practice, ok is the ratio of 
the fluorescent absorption coefficient infinitely near to, 
but on the short wave-length side of, the K-kmit to 
that coefficient infinitely near to, but on the long 
wave-length side of the K-limit. 

A relation substantially identical with this was 
suggested by the writer some years ago (F. K, 
Richtmyer, Phys, Eei\, voL 23, p. 292 , Feb. 1924). 
But it is difficult to harmonise this suggestion with 
our present concepts of atomic structure. If w© 
accept the usual quantum-photoelectric picture of 
the absorption of X-rays, it follows that this ratio 
OK IS numerically equal to the ratio of the number 
of (K'i-L^M . . .) photoelectrons to the number of 
(L-i-3/..) photoeleetrons expelled by a beam of 
X-rays of wave-length where Xjs: is the wave¬ 

length of the K-limit. If, then, 8k = , it follows at 

once that the relative mmihers of K- and of L-plioto- 
electrons must be independent of the relative numbers of 
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K- and of L-electrons in the atom. This, if true, 
would be a very siirpribing result, for it is more or 
less obvious, a p7wri, that the probability of the 
photoelectric expulsion of an election from a given 
group should depend, in part at least, on the number 
of electrons in that group. Several diffeient investi¬ 
gators have derived expressions on theoretical 
grounds (for a summary, see F. K Richtmyer, Fhys. 
Rev , A’oi 27, p. 1, i926 Also ihid., Dec 1927) 
showing that the probability of the photoelectric 
ejection of an electron from a level in which the 
bmding energy is E and containing n electrons is 
proportional to nE ^—a prediction which, however, 
agrees only qualitatively with experiment. 

A precise experimental check of any theory of the 
absorption of X-rays is rendered very difficult by the 
fact that, of necessity the measured values of absorp¬ 
tion coefficients must include scattering We have 
at present no means, either experimental or theoretical, 
of determining, with anything like acceptable accu¬ 
racy, the scattering coefficients at various wave¬ 
lengths by means of which to determine from the 
measurements the actual values of the fluorescent 
absorption coefficients As an illustration of the 
ambiguity in measuring may be mentioned the 
fact that for silver is either 6 4 or 6 0 according 
as the (mass) scattering coefficient is taken as 0-8 or 
0*2. For gold, the respective values of are 6-4 
and 4*0. 

However, there is no reason to reject an experi¬ 
mentally determined relation just because it happens 
to conflict with theory. Accordingly, the full text 
of Mr. Jonnson’s paper will be awaited with interest 

F. K. Richtmyer. 

(Cornell University.) 

Gottingen, Nov. 21. 


The Mechanism of the so-called ‘Posterior 
Sticker ’ of a Simulium Larva. 


In Nature of July 30, p. 154, Dr. R. J. Tillyard j 
criticised my letter that appeared in the issue of 
April 23, p. 559, under a misapprehension The delay 
m reply has been due to the fact that until my arrival 
in Edinburgh I was not able to consult Tonnoir’s paper 
in Ann. Biol. Lacustre, 11, p. 163 My reference to it 
in the first letter was based on information contained 
in Dr. Puri’s paper {Parasitology, 17, pp. 295-369 ; 
1925). 

My object in writing my letter in Nature of April 23 
was not to lay claim to a discovery, but to lend 
support to Tonnoir’s views regarding the function of 
the so-called ‘ suckers ’ of the Simulium larvae. The 
pubhcation of Dr. Puri’s paper showed that the work 
of Tonnoir was not fully accepted, and I considered 
that further remarks on the subject were desirable. It 
was a matter of great pleasure to me that my observa¬ 
tions corroborated Tonnoir’s account in all essential 
respects. 

Dr. Tillyard has objected to my use of ttie word 
‘ strong ’ for the muscles of the posterior ' sucker,’ and 
in support of his arguments has referred to Dr. Puri’s 
figure (pi. viii, fig. 10). I wonder if Dr. Tillyard took 
the trouble to study carefully this figure and to 
understand it from the accoimt given by the author. 
Besides mentioning a number of slender muscles. 
Dr. Pun (p. 321) points out that ‘‘a very stout 
muscle originating dorsally from the anterior end of 
the seventh segment, and dividmg into two strands, 
is also attached withm this space.” Moreover, while 
discussmg the action of the posterior appendage. Dr, 
Puri (p. 311) says that ‘'my observations, however, 
^show riiat there fairly strong muscles connected with 
0m cetilre of ike dwc,” etc. (Itahcs are mine.) 
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In support of his view legarding the function of the 
‘ sucker ’ Tonnoir has said, La dissection montre, 
d’ailleurs, c^uhl n'existe pas de taisceaux musculaires 
dototines a la formation de cette coupe.” Di. Tillyard 
justifies this .statement by pointing out that “ Tonnoir 
had the blepharocend larva in mind (on which he was 
workmg at the time) when he -wrote” this. In his 
paper Tonnoir gives no indication of this fact, and, 
even if it be so, to me such comparisons between 
the structures of two different organisms of a very 
different build seem misleading. 

There is one more point to which I must refer here. 
I have described an abnoimal mode of progression and 
not “ the true method of progression.” The larvae 
were allowed to crawl on a wet slide and the pro¬ 
gression was^ effected, imder the conditions, without 
the help of the posterior appendage. In a letter to 
Nature I could not discuss my observations in detail 
and I thought it appropriate to illustrate the salient 
points by the photograph published on April 23. I 
hope to discuss in detail, at some later date, the 
function of the organs of attachment m the fauna of 
torrential streams. Sunder Lal Hora. 

Zoological Department, 

University of Edinburgh, 

Nov. 14. 


Partial Transit of Mercury in May 1937. 

The older text-books indicate a transit of Mercury 
on May 11, 1937. Thus, Rev. S. J. Johnson, in 
“ Eclipses and Transits in Future Years ” (1889), p. 6, 
says: “ Mercury on the sun from 8 h morn, to 9.2 h. 
approximately.” On the other hand, Prof. S New¬ 
comb, m his paper on transits of Mercury in vol 1 of 
Papers of the American Ephemerls, describes the event 
as a near approach. It does not appear, however, 
that this statement was the result of accurate com¬ 
putation ; it was merely an inference from the large 
diagram of transits contained m the paper. 

I have lately made a computation from Newcomb’s 
tables of the sun and Mercury ; I obtain the result 
that, while there will be no transit m the northern 
hemisphere, a portion of the planet will encroach on 
the sun as seen from some southern stations. The 
time that 1 chose for computation was May 11*37755 
U.T. The actual least distance of centres was a few 
mmutes earlier. I obtain true heliocentric longitude 
of Mercury referred to mean equinox of date 230° 12' 
12" 861atitude~ 19'15"*81,log.radiusvector9 6575860. 
True longitude of sun 50° 15' 23"*78, latitude 4- 0 07", 
log radius vector 0*0044402 ,* true semidiameter 
949" 84. Least distance of centres (geocentric) 
957" 96. The apjiarent least distance is 1" 65 greater 
through differential aberration Since the differential 
parallax is 7" 1 and Mercury’s semidiameter 6"*0, 
there is an overlap at the point of greatest phase of 
13"*1 ~ 8"*12 - 1"*65, or 3"*33. If the tabular places 
are exact, there will be a small encroachment of the 
planet on the sun as seen from Port Elizabeth, but 
probably not from Cape Town. The occasion will be 
a favourable one to search for a ring roimd the outer 
portion of Mercury, due to refraction m its atmosphere. 
In England the least distance of Mercury from the 
sun’s limb will be about 6", so it should be possible for 
speetroscopists to see it projected on the chromo¬ 
sphere. 

Such partial transits of Mercury are very rare, 
occurring only once in several centuries. When they 
occur, we get two May transits twenty years apart; 
thus there is another short transit in May 1957, this 
time at the sun’s northern limb. It happens that the 
other rare event of two November transits at an 
mterval of six years also occurs this century, in 1993 
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and 1999. In consequence, the number of transits m 
the century, fourteen, is slightly above the average. 

In the course of this work I detected an error in the 
Nautical Almanac for 1878, p. 402 ; the least distance 
of centres of sun and Mercury should be 4/ 41" 4, not 
3 ' 47'^4 It IS well to note this, as it is likely to 
confuse those who are using the 46-year cycle to 
predict the circumstances of future transits. I used 
methods of this kmd in my paper on transits of 
Mercury in the Observatory for 1894, p. 394 I there 
obtained 16' 1" as the least geocentric distance of 
centres in 1937 ; this estimate took no account of 
perturbations, but its close agreement with my present 
more careful result serves as a check on the latter. 

A C D. CnOMMELIN 


Mathematical Theory of Relativity. 

Those results in the mathematical theory of rela¬ 
tivity that have received experimental coiifirmation 
are comiected with problems that might be classified as 
the smgle-lme type. These problems are in the same 
category as those discussed in particle dynamics and 
their analogues m geometrical optics. 

When, however, we come to problems mvolving a 
congruency of Imes, logical difficulties arise. It seems 
clear that we can no longer identify any one of the 
fundamental co-ordinates with ‘ time ’ Thus, con¬ 
sider the question of ‘ volume.’ In the classical theory 
the element of volume is invariantive. In the case of a 
four-dimensional continuum, it is the fourfold element 
that is invanantive, whereas the threefold element is 
defined by the four components of a tensor. 

Now, takmg the four-dimensional contmumn, the 
ground-form of winch is given by the equation, 
ds^ - dx^ - dx-^ - dx^ - dx^, 
we readily obtam a group of a type similar to that of 
the rotations about a point in Euclidean geometry, 
which forms the basis of the treatment of the angular 
velocities of a rigid body. This, however, simply pro¬ 
vides us with one fourfold continuum suffering dis¬ 
placement through another, which is not exactly what 
IS required. We have, m fact, introduced a fifth 
variable, namely, the parameter by which the infi ni - 
tesimal transformations of our group are defined. 
Thus a supplementary relation, preferably of a differ¬ 
ential type, IS needed to define our movmg system, and 
this must be invariantive in character. The above- 
mentioned parameter wiU then furmsh a time measure 
for the system as defined. It seems that in only some 
such way can we provide a logical geometrical picture 
of rotation, which is an imdoubted physical pheno¬ 
menon. 

At present difficulties arise through the necessity of 
usmg the old technical nomenclature m connexion 
with the new ideas, and thus often for purposes for 
which it was not strictly mtended. In the case of the 
historical dispute concemmg the measurement of 
‘ force,’ the difficulties were eventually dissipated by 
the emergence of the concepts of ‘ momentum ’ and 
‘ energy.’ It may be anticipated that something 
similar might happen with regard to the new theories. 

Emstein has lately indicated that he has not found 
the new differential geometry any more capable of 
giving the required generalisation of the electro¬ 
magnetic equations than the older Riemanman 
geometry, though the former was mtroduced with this 
purpose in view. May it not be that too close an 
analogy with Maxwell’s equations has been contem¬ 
plated ? Thus one would suggest the introduction of a 
time measure for the electromagnetic field by some 
such general method as mdicated above, together with 
some compensating addition to the set of equations. 

J. Brhjq. 


The Oogenesis of Daphnia by Intra Vitam and 
Post Vitam Staining. 

Recently the claims of neutral red as an mtra 
vital stam for the Golgi bodies have been urged by 
Dr. Parat and his pupils. 

Daphnia is easily stained intra vitally in weak 
solutions of neutral red, the stain colouring these 
animals bright pink in a few hours. Janus green 
solutions also work perfectly on such fresh-water 
crustaceans. 

We have found that the growmg oocytes of Daphnia 
exhibit bright red granules after staining in neutral 
red. In the gland and gut cells also, red granules are 
conspicuous. The yomigest oocytes and oogonia do 
not exhibit such red granules, the latter appearing at 
the tune of yolk formation. 

Daphnid ovaries fixed in Champy’s fluid and stained 
m iron alum haematoxylm show empty vacuoles, with 
a chromophile cortex, which correspond m position 
and size with the neutral red granules of the intra 
vitally stained specimens. 

These vacuoles are merely the familiar yolk spaces 
wthm the Golgi bodies as described by Ludford, 
Brambell, the present 'writers, and many other authors. 
The dictyosomes or Golgi bodies of the oogoma 
before the inception of yolk formation stain pmk in 
neutral red, and it is only when the yolk spaces are 
formed that their acidic contents stam bright red in 
neutral red. 

The mitochondria stain green m Janus, and occupy 
the usual position m the early and growing eggs. 

These results may be confirmed by the Nassonow 
and Da Fano methods, although the latter causes 
much shrinkage, and is extremely capricious on 
crustacean material. 

With the assistance of Miss Kennelly, we have tried 
these stams on Limnsea and certain other fresh-water 
molluscs. The neutral red will stam a Limnsea 
bright pmk in a few hours, and the molluscs appear to 
live quite happily in this condition. 

We have been unable to confirm Mme. Karpova’s 
claims as to a ‘ vacuome ’ in mollusc spermatocytes. 
On the contrary, neutral red vacuoles only appear 
during oogenesis, as already described m Patella and 
Linmsea by Ludford, Brambell, and one of the present 
writers, Annie Glendon Hill. 

J. Bronte Gatenby. 

Zoological School, 

Trimty College, Dublin. 


Variation of Intensity Ratios of Optically Excited 
Spectrum Lines with the Intensity of the 
Exciting Light. 

The prmciple referred to by Prof. Wood in his 
letter to Nature of Nov. 19, that the product of a 
two-stage absorption mcreases at first as the square 
of the mtensity of the hght, that of a three-stage 
absorption as the cube, and so on, is evidently capable 
of wide apphcation 

The necessary data for the exammation of the 
photographic action from this point of view have now 
been obtamed at this Observatory, where the prmciple 
was recogmsed some time previous to its statement 
by Prof. Wood (see Froc. Roy. Soc. Edin., 47, p, 47 
footnote; 1927). The results show a striking simi¬ 
larity to those found by Prof. Wood for mercury 
vapour. The latent image (in so far as it is develop¬ 
able) is made up for the most part of a slowly develop¬ 
ing image resulting from a two-stage absorption 
process, and of a rapidly developmg image formed by 
absorption in three or more stages. By an extension 

2c2 
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of the principle to the effects of varying the exposure 
tune, the emissions as well as the absorptions may be 
examined ; m this way the three-stage absorption 
product IS found to develop readily only when 
accompanied by one intermediate emission—unless 
this emission occurs, the product is a so-called 
‘reversed’ gram 

It may be noted that while grain counts of fully 
blackened grains refer to both the two stage and 
the three or more stage absorption images, counts 
of grams containing one or more ‘ nuclei ’ after 
partial development refer to the three or more stage 
absorption product only. 

These results, if accepted, would place the photo¬ 
graphic action among the phenomena of phosphor¬ 
escence. E. A. Bakeb. 

Royal Observatory, 

Edinburgh, Nov 22. 


potential of 17 volts, the consecutive diflorences being 
1577(3D3-3D2), 2999(3i)2-3DJ, and 2306(^B^-W^) 

The arc spectrum of silver is a purely doublet 
.spectrum, the metastable inverted D-terms which are 
such prominent features of the analogous metals 
copper and gold being either totally absent or failing 
to occur under the usual conditions of excitement. 
The fundamental hSo will have thus a much higher 
value than For Cu'*' the corresponding value 

has been calculated by Shenstone to be 22,224, 
Taking the corresponding value for silver to be 
40,000, the ionisation potential of Ag**" comes out to be 
about 22 volts, subject to the approximate nature of 
the assumptions made in the calculation 

K Majumdab 

Physics Department, 

Allahabad University, Allahabad, India, 

Nov 3. 


Misleading Uses of the Term ‘ Self-Adaptation.’ 

May I be permitted to direct attention to the use 
of loose terminology that occurs all too frequently 
even m some important scientific articles ? The 
particular term that I refer to is that in which plants 
and ammals are said to have adapted themselves to 
some particular environment, etc. 

Thus in an article in Nature of Nov. 26, p. 786, 
giving the substance of a read by Dr. C. M 

Wenyon to the Royal Society of Edinburgh, flagellates 
are said to have adapted themselves to hfe, etc., and 
this expression is used ui the article no less than three 
tunes. 

Such expressions as animals adapting themselves, 
and shade-loving plants, etc,, and even the term 
mimicry, are highly undesirable, though the last term 
is far too well established for any protest to be 
effective now. The reason why they are undesirable 
is that they savour of anthropomorphism , and m 
these days when one hears so much about natural 
selection from all quarters, it is imperative to guard 
scientific terminology most carefully. 

These expressions, of course, do not cause any 
misconception in the mind of the trained scientist, but 
they are too frequently copied in text-books, ele¬ 
mentary and otheiwise, and there do a great deal of 
harm by giving the young student and the lay reader 
a totally wrong impression. Again, it becomes a very 
difficult task for the teacher to discourage the use of 
expressions of this kind amongst his pupils when they 
are used by leading authorities. 

Such is the desire of the everyday citizen for 
scientific knowledge at the present time, that no 
scientific writer is free from the possibility of having 
his articles appear in a popular form in general 
literature ; the responsibility for accuracy on his part 
is thei-efore great. A. G. "Lowistdes. 

Marlborough College, Wilts. 


Regularities in the Spark Spectrum of Silver. 


AccoRDiHa to the theory of Hund, the fundamental 
terms of the spark spectrum of silver would consist of 
a deep ^iSVteim (combination with metastable 
triplet and singlet D-terms (d® These "'^tild com¬ 
bine with a set of triplet and singlet F, D, and P- 
terms (d® 

I have been able to identify the fundamental 
triplet and singlet D-terms, and the second set of 
terms. Higher Rydberg sequence to the fundamental 
D-terms has also been obtained. It has thus been 
|wssible to calculate the approximate value of the 
ib^taefeabl© D-terms. The deepest ^Djj-term has a 
V^uec^ about 138,060, corresponding to an ionisation 
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Solution of the Equation sin 0/0 =c. 

Major A. E. Levin (Nature, Nov. 26) points 
out that the usual solution of the above equation by 
the method of successive approximations is more 
simple than that which I gave in Nature of Oct. 1. 
The expression which I gave is only intended as 
a first approximation, and as such should only be 
compared, if comparison is necessary, with the first 
approximation = \/6d = '\/6{l -c),m the method he 
indicates. 

If such comparison be made when 1/c = X = 1 072502 
and X= 1 5707963, my expression gives errors 
-f 5 ' 32 " and -i- U 6^ 49", whilst ^6 a gives errors - 22 ' 48" 
and -5° 23'64", the true solutions bemg 36° 52'12" 
and 90°. 

It will be seen that over this range the relative 
error resulting from the use of my expression is 
about one-fifth of that with the expression 
This meets that part of Major Levin’s letter that 
refers to my origmal remarks, which I confined to 
the range 0° to 5°. 

There are, however, other advantages that make 
my expression worth consideration as a fii’st approxi¬ 
mation. Thus, if c ~ 0 1909860 and d = 0*8090140, my 
expression gives the answer with an error -i- 2° 17'49". 
an error that can be removed by a further stage of 
approximation, the true answer being 150°. 

V. Nay^lor. 

H.M. Dockyard School, 

Devonport. 


Calendar of Discovery and Invention. 

In this week’s issue appears the last group of notes of 
the Calendar of Discovery and Invention which I have 
had the pleasure of contributing to Nature during 
the past year. Tins calendar has aimed at recalling 
some of the most important advances in science and 
some of the principal mechamcal inventions, and is 
supplementary to the Calendars of Scientific and 
Industrial Pioneers which appeared m 1921 and 
1922. In the preparation of these notes I have re¬ 
ceived assistance from many sources, and I should like 
to take this opportunity of thanking Dr. W. Clark, 
Mr. A. Gomme, Mr. B. A. Behrend, Dr. R. T. Gunther, 
and Sir Charles Sherrmgton for theii* kindness in 
placing information at my disposal. The late Dr, 
Daydon Jackson also kindly sent several interesting 
notes, which were included in the Calendar, referring 
to botany and the Linnean Society. 

Ebgab C, Smith. 

Riddleswood, 

Selcroft Road, 

Purley, Surrey, 
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Reform of the Calendar. 


T he appointment of a special committee of 
inquiry into the subject of calendar reform 
was the natural result of a movement which had 
been gathering force for some twenty years at least. 
Before the outbreak of the War, chambers of 
oommerce and other bodies had agreed m express¬ 
ing a strong desire for amending certain defects and 
inconveniences m the existing calendar, and on the 
termination of the War and the establishment of the 
League of Nations, it was almost inevitable that a 
matter so largely bound up with the commercial and 
industrial life of the nations in general should be 
taken m hand by the League. 

The questions involved being concerned with 
religious as well as commercial interests—especially 
as regards the growing desire for the stabilisation 
of Easter—the League’s Advisory and Techmcal 
Committee for Communications and Transit, which 
undertook the discussion of the matter, invited the 
Holy See, the QEcumenical Patriarch of Constan¬ 
tinople, and the Archbishop of Canterbury to 
nominate representatives to assist the Committee 
at a meeting held at Geneva in August 1923, and at 
the conclusion of that meeting a special committee 
of six (including the three ecclesiastical repre¬ 
sentatives) was appointed to review the whole 
situation. The result is the report and its ap¬ 
pendices now before us.^ 

The Committee had a large mass of material 
available for discussion. Prior to its opening 
session, the general secretary of the League had 
communicated to the various governments and 
religious authorities a resolution passed by its 
Advisory and Technical Committee for Communica¬ 
tions and Transit, and invited comments and 
observations which might be of help in the inquiry 
In addition, the special committee itseh distributed 
a questionnaire to a large number of international, 
educational, industrial, and other orgamsations, 
and at its second session it heard Dr. Adolf Keller, 
representing a large number of Protestant religious 
communities, and also many of the chief rabbis of 
Europe and America. The Committee further 
received more than 180 schemes for reform from 
private correspondents. Ail this material has been 
very carefully sifted and classified and is set out in 
three annexes. The first deals with calendar reform 
in general. The second with the Easter problem, 
and the third summarises the proposals received 
under nine main groups 

The report itself contains a historical survey of 
the circumstances leading up to the appointment of 
the Committee and a clear statement of the chief 
defects of the existing calendar. The Committee 
resolved to treat the questions of general reform and 
of Easter separately, and the report is divided under 
these two headings. 

As to general reform, the Committee was in¬ 
structed not to consider any changes in existmg 
conditions unless such changes were definitely 
demanded by public opinion for theHmprovement 

^ League of Xations, Geneva. London: Constable and Co., Ltd, 
1926 and 1927. 

No. 3034, Von. 120] 


of public life and economic relations ” Accordingly, 
all proposals which involved tampering with the 
year, either as regards its commencement (such as a 
suggestion that this be advanced to the epoch of the 
wmter solstice) or its length (mcluding proposals 
to correct a small outstandnig error in the Gregorian 
year, and to obviate difficulties arising from the 
365th day by the adoption of a leap week at appro¬ 
priate intervals, etc.), were ruled out. Full con¬ 
sideration, however, was given to suggestions for 
equalising the divisions of the year as well as to 
proposals for rendermg the calendar perpetual by 
introducing a principle of dies non or blank days. 

As regards the divisions of the year, suggestions for 
reform mostly follow one of two courses (treated as 
three in the report). The first is to modify shghtly 
or readjust the lengths of the present months so as 
to equalise the quarters ; the second is to divide the 
year into 13 months or periods of four weeks each. 
The respective advantages and disadvantages of 
both methods are clearly set out in the report. 
Regarded from the purely business point of view, 
and quite apart from any consideration of the great 
inconveniences which changes must inevitably 
involve in other respects, the real point at issue is 
whether the quarters or shorter divisions of time 
based on the week are of primary importance. The 
rephes to the Committee’s questionnaire mdicated 
that the present twelve-months year is m general 
preferred. The Committee has, however, merely 
recorded the facts without making any recom¬ 
mendation, though it has directed attention to the 
growing tendency among private organisations to 
make use of an auxiliary calendar of their own, 
especially that based on thirteen four-weekly periods 
as adopted by the British railw'ays and many 
American organisations. 

Under both of the proposed lines of general 
reform referred to, the odd day (tw^o days in leap 
years) over and above fifty-two weeks remains an 
obstacle to perpetuity in the calendar, and it is 
strongly urged by many supporters of both systems 
that such days should be excluded from the regular 
sequence of the days of the week. This proposal 
has met with very strong opposition m certain 
religious quarters, and here again the Committee 
has simply recorded the facts, though urging a 
fresh examination by the opposing religious bodies 
of the principle of a blank day. 

As regards proposals to stabilise the festival of 
Easter, the Committee is rather more definite in its 
expression of opinion : and in view of the almost 
universal desire for this measure of reform, such an 
attitude is natural. It is pointed out that most of 
the replies apparently favour the second Sunday in 
April for Easter Day, but it is suggested as a slight 
modification of this proposal that the Sunday 
following the second Saturday might be preferable, 
so as to avoid the clashing of Passion Sunday and the 
Feast of the Annunciation which would occur when¬ 
ever Easter fell on April 8. It is, however, em¬ 
phasised by the Committee that Easter is essentially 
a religious festival, and that the approval of the 
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Clmrclies is needed before the proposed reform can 
be properly effected. From a perusal of the docu¬ 
ments contamed m the report, it appears that the 
authorities of the Eastern and Anglican Churches 
have already accepted the prmciple of stabilisation, 
but require as a condition that the change should 
take place by general agreement of the Churches. 
The Roman Church admits that there is no objec¬ 
tion to the change on dogmatic grounds, but asserts 
that such a departure from ancient tradition and 
custom, even ff the change were demanded by the 
general good, could only be considered on the advice 
of an (Ecumenical Council The opmions expressed 
by the various Protestant communities are almost 
universally favourable to the proposal. 

Taking the report as a whole, it may be said that 
its chief value lies in its very clear presentation both 
of existing defects and of the main trend of critical 
thought which aims at reform. The pros and cons 


of the schemes submitted are fairly set forth, so that 
anyone interested is able to acquire a knowledge of 
the pomts at issue very quickly. But it seems 
important to emphasise the view of the Committee 
that public opnnon in general is as yet nowhere 
sufficiently informed to press for definite action in 
any particular direction of general reform (that is,, 
apart from the Easter question). For example, 
the replies received from the various governments 
show that only certam scientific bodies have as yet 
been consulted, and it is suggested that now the 
prehmmary eliminations have been made, the 
principles underlying the main groups of proposals 
should be carefully studied and explained, and that 
to this end the investigation should be organised in 
each country on official or semi-official lines. It is 
the view of the Committee that until this is done an 
mternational conference to effect general reform 
could have no chance of success. 


The Second Greenland Expedition of the University of Michigan. 
By Prof. William Herbert Hobbs, Director. 


T he first Greenland Expedition of the Univer¬ 
sity of Michigan was carried out in the 
summer season of 1926 within the Holstensborg 
district of south-west Greenland and was prelimi¬ 
nary only in its nature. It was to pave the way 
for the second expedition, that of 1927-28, the 
primary object of which was to be to set up upon 
a mountain, as near as might be practicable to the 
iniand-ice of Greenland, a meteorological and aero- 
logical station, and to continue observations there 
for the period of at least a year. Some account of 
the first expedition appeared in the January 
number of 1927 of the Geographical Review. The 
second expedition left Copenhagen on June 4,1927, 
by Danish Government steamer a week behind the 
scheduled sailmg of this vessel The expedition 
reached Holstensborg, south-west Greenland, on 
June 20, and two days later left for the Sondre 
Stromfjord (Kangerdlugssuak) on the Hvalrossen, 
a 22-ton motor schooner hired from the Danish 
Government at Holstensborg 

On the way down the coast, one of the worst 
summer storms for this coast in many years was 
encountered, and the little craft was driven for 
shelter to a small inlet, the Inugsugtussok, where 
the expedition was storm-bound for seven days. 
On June 27, during a temporary luU of the storm, 
the little craft ventured out, but after being buffeted 
for several hours was compelled to put back after 
two boats had gone adrift, but, fortunately, had 
been recovered. 

On July 2 the expedition reached its objective 
at the head of the great Sondre Stromfjord, one of 
the longest and largest fjords in the world, and in 
its lower reaches probably unsurpassed for grandeur 
of scenery. The expedition was f ortimate in finding 
at the head of the fjord not only a suitable landing- 
place and base site supplied with running water, 
a rare thing in Greenland, but also in the immediate 
nei^bourhood was found a mountain 1290 feet in 
he^t, easy of ascent and dominating the entire 

VoL. 120] , 


horizon. Only fifty feet below the summit is a lake 
of excellent water, and the gradients were such as 
to make the transport of material to the summit 
not too difficult This mountain has been named 
Mount Evans, and upon it has been located the 
aerological station of the expedition. 

After the first organisation of the camp and pro¬ 
tecting the stores from the weather, the heavy task 
of moving the building material to Mount Evans 
was at once begun. Lumber, supplies and eqmp- 
ment, the heavy radio batteries and generator, 
provisions for the year, and fuel for the winter, had m 
all to be carried up from the fjord mainly on the 
backs of four of the seven members of the expedi¬ 
tion and the four Greenlanders who had been 
brought in from the coast 

By July 20 the central room of the hut, 9 ft. by 
14 ft. on the ground, had been built and equipped, 
and one of the store-rooms as well On this date 
Mr. Clarence R. Kallquist, the aerologist, and Mr. 
P. C. Oscanyan, jr , the radio operator, took up 
then residence in the hut, already equipped with 
self-recording instruments—barograph, thermo- 
hygrograph, single-register anemometer, etc—and 
with the aerological equipment. Beginning on 
July 21, a daily pilot balloon has been sent up, and 
all the instruments regularly observed. 

As later completed m early September, the 
station hut is represented m Fig. 1. It was de¬ 
signed and constructed very largely under the 
dnection of Fred Herz, a member of the expedition 
who has for years been associated with Prof. J. E. 
Church, another member of the expedition, and 
long the director of the Mount Rose Snow Surveys 
of California. The design has grown out of the 
experience at the Mount Rose mountain station, 
though it has been modified to meet the extreme 
conditions in Greenland. Its form is that of a low 
fiat dome banked with sod and rock in such fashion 
as to give the wind but slight hold upon it. The 
inner living room is msulated by store-rooms along 
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tlie sides which have outer walls of sod and rock, 
and sod walls largely cover the ends of the building 
as well The side walls of the inner room are of 
extremely thick canvas heavily waterproofed, and 
the room is lined with balsam wool one inch in 
thickness and in part covered with canvas. The 
room has a floor with balsam 
wool beneath it. The end walls 
and roof are constructed m 
much the same manner except 
that here additional board walls 
afford rigidity and additional 
insulation The two windows at 
the ends are of plate glass and 
double, with air space between. 

Ample ventilation is supphed at 
both ends of the room and at the 
ends of the store-rooms 

The site for the station was 
chosen at the head of this great 
fjord in south-western Green¬ 
land because a long arm from 
the inland-ice pushes out nearly 
to the sea on the south side of 
the fjord, and it was thought 
that this arm (unique in Green¬ 
land) would condense the moist¬ 
ure arriving in the ' lows ’ 
making their way up Baffin Bay. This judgment 
seems to have been confirmed by the experi¬ 
ence of the past season, for during the months 
of July and August, rains were of almost 
daily occurrence at the Danish settlements on the 
west coast, though we enjoyed clear skies at 


Mount Evans. The clearness of the atmosphere 
within this hinterland of south-west Greenland is 
best attested by the fact that the average run of 
our pilot balloons has been fifty minutes, and the 
average distance to which they have been followed 
has been thirty kilometres. 

On Sept, 9, a free-rising captive balloon was sent 
lip to a height of 1200 metres, but the days were 
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seldom calm enough for the purpose, and the 
temperature relationships aloft are at such times 
much less interesting than when the wmd is blow¬ 
ing. Efforts will therefore be made to use kites 
carr\dng the light Fergiisson meteorograph, of ^ 
which the station is provided with three. The pilot 


balloon work will be continued once daily so far 
as practicable throughout the winter, makmg use 
of small lanterns during the dark |)eriod 

The balloon studies thus far carried out already 
indicate that even in summer the Mount Evans 
station is almost entirely controlled by the inland- 
ice cnculatory system, the north¬ 
ern glacial anti-cyclone. With 
few^ exceptions the surface -wind 
has been constantly from the 
easterly quachants, and these 
extend upward to a height of 
about 1000 metres, w'here they 
are replaced by currents from 
the west which pass in over the 
ice. On Aug. 4 a very remark¬ 
able condition, and thus far 
unique in our experience, wns 
discovered by the pilot balloon 
ascent A 73-minute run to 
13,000 metres and 37,000 metres 
distance showed that the east 
wind, although w^eak at the sur¬ 
face, continued to the highest 
point reached. This was so re¬ 
markable that a second balloon 
was at once sent up and followed 
for 55 minutes, wdth the result 
that it checked almost exactly 
with the first It will be mteresting to learn what 
conditions were observed elsewhere on that day. 

The delays at the begimiing before reaching our 
base and the heavy labour of erecting the station 
on Mount Evans, left the expedition handicapped 
in its effort to advance over the inland-ice. Two 
reconnaissances had early been carried out and the 
hiland-ice reached near the head of the great valley 


**• ^ 



Fig 1 —Meteorological station near the margin of the inland-ice ot Greenland, 



Fig 2 —Mr Eallqnist, the aerologist, following a balloon with the theodolite at the 
meteorological station on Mount Evans ; Mr. Oscanyan is hehind the instrument. 
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which extends the present fjord to the ice maigin 
Ill this district the iiilaiid - ice pushes out two 
tongues j which have been named the Russell and 
Leverett glaciers 

It was not until Aug 8 that it was found possible 
to set out upon the expedition to the inland-ice, 
and arrangements had already been made with 
the Governor of Holstensborg for the Evalrossen 
to come to our base at Camp Lloyd about Sept. 1 
so as to bring three members of the expedition 
back to the coast in time to depart by steamer for 
Copenhagen. On setting out it was already clear 
that not more than a few days could be devoted 
to the ice itself. On Aug. 19 this little party, con¬ 
sisting of Belknap, Church, Herz, and the director, 
had reached the margin of the ice and set out upon 
its surface with stores and equipment loaded upon 
an Alaskan sled with harnesses for the four members 
of the party. At this time of the year the ice is 
without any snow cover whatever, and after leaving 


the immediate margin its surface was found to be 
so rough that the sled had to be reheved of most of 
its load and this carried forward in relays upon 
the shoulders. Without the crampons or climbing- 
irons one could scarcely advance at all, and in the 
six days spent upon the ice an advance of less than 
eight miles was made. Pilot balloons were sent 
up on Aug. 23, and the party returned to its base 
after a 21 days’ absence. Before turning back, 
an altitude upon the ice-surface of 2200 feet had 
been reached. On the return, depots of provisions 
and equipment were left behmd for the use of a 
winter ice-cap party which will make the attempt 
to invade this region after the winter blizzards 
have filled the channels and packed the snow, and 
when the tundra surface separating Camp Lloyd 
from the ice margin is deep in snow and suitable 
for the use of dog-sleds. The winter party will 
consist of Mr. Helge Bangsted and Prof. J. E. 
Cfiuxcb^ who have been making their preparations 
at Holstensborg. 

, ^ ^ .stetten Mount Evans was finally com¬ 


pleted on Sept 3 and provisioned and fuelled for 
the winter A balloon inflating shelter large enough 
for captive balloons has also been constructed, and 
this greatly facilitates the aerological work In 
such a location every structure must be made low, 
be built around with sods and boulders, and be 
heavily anchored if it is to withstand the winter 
storms. A summer storm of hurricane force 
occurred on July 21, the day after the central room 
and one store-room had been completed, and on 
this day the single-register anemometer recorded a 
wmd velocity of 81 miles per hour This storm, 
wLich started m the south-east over the inland-ice 
and hauled into the south-west, preceded by about 
forty-eight hours, as wo learned by our radio, the 
great storms along the whole Atlantic seaboard. 

The powerful short-wave radio station on Mount 
Evans has taught us much concerning conditions 
of transmission within the district. Except durmg 
strong aurora displays, reception has been generally 
good, and the New York Times 
news broadcasts have been re¬ 
ceived with great regularity. On 
the other hand, up to late Sept¬ 
ember, transmission on short¬ 
wave by our 250 watt tube trans¬ 
mitter has been only rarely pos¬ 
sible to distances beyond one 
thousand miles. Begimnng late 
in September, contacts were es¬ 
tablished with the New York 
Times so that news despatches 
could be sent out. The station 
is equipped with a long-wave re¬ 
ceiver, and its signals were heard 
distinctly at times when short¬ 
wave signals were blanketed out. 

The ice-cap has been found to 
act apparently lilce an ocean, and 
the long waves come across it much 
better than they come to the 
station from other quarters. The 
weather amiouncements from 
long-wave stations at Angmagssalik, on the east 
coast of Greenland, and from Reykjavik, Iceland, 
have been picked up regularly. It is hoped that 
amateurs and others will endeavour to comniunicate 
with our station during the winter. Its call is the 
Denmark-Greenland call with IXL. 

Beqanse of the dog epidemic in north Greenland, 
it will be necessary for Bangsted to make up a team 
of dogs for the winter expedition from dogs available 
in the Holstensborg district. The difficulties of this 
expedition are fully realised, but Mr. Bangsted in 
mid-winter of 192^1927 spent six weeks upon the 
surface of the inland ice to the eastward of Umanak, 
pushing his way a distance of eighty miles from the 
margin, turning hack to a point twenty miles 
within the margin, and there carrying out meteoro¬ 
logical observations for eighteen days before retnrn- 
mg to Umanak. He will spend such time upon the 
ice and push his way to such a distance as condi¬ 
tions in the winter will make possible, starting out 
from the Mount Evans station and retnrnmg to it 
from the ice. 



Tig 3 —The rough surface of the inland-ice of Greenland over which 
the expedition had to advance 
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Progress of Aeronautical Research in Great Britain.^ 

By H. E. WiMPERis, Director of Scientific Eesearch, Air Ministry. 


I N all countries alike the two most disquieting 
aspects of aviation to-day are the frequency 
of accidents to service aircraft and the necessity 
for subsidising nearly all civil aviation enterprises; 
it is therefore natural that research should con¬ 
centrate upon the problem of increasing the safety 
of aircraft in addition to striving towards im¬ 
proving what is known as ' performance.' 

There are obvious reasons why any craft moving 
in a three-dimensional medium should be safer 
than the older two-dimensional form of transport; 
that this is not yet the case is largely because all 
conventional types of aeroplane depend for their 
sustenance upon a horizontal speed of some 50-60 
miles an hour, relative to the surrounding air. 
If this necessary speed be lost, the loss of control 
which almost mvariably follows is highly danger¬ 
ous unless the height be sufficient for the aircraft 
to recover speed If we can ensure that it will 
merely fall at a fairly steep ghding angle instead 
of starting to spin, then there is every prospect of 
very considerable reduction in the number and 
. rious nature of aircraft accidents. 

“In England the problem has been attacked with 
vigour and a form of control has been evolved 
which, even at very large angles of incidence, has 
neither of the long-recognised defects of the conven¬ 
tional ailerons in stalled flight, namely, rapid weak¬ 
ening of power to bank the aeroplane, and the intro¬ 
duction of a yavTiig moment, which, if not countered 
by adequate rudder control, causes the aircraft to 
enter itito a spin. This result has been achieved 
by the use of a slot in front of the aileron. The 
slot openiag, which for convenience of design 
may or may not be quite zero ia normal flight, 
increases as the aileron is depressed. Full scale 
tests have been carried out on a number of types 
of wing section and aircraft, and there would seem 
no doubt that the principle of the method can be 
made generally applicable. In the last few months 
a further simplification of the use of such a slot has 
been made by ]\Ir. Handley Page: this is now 
under test and shows great promise. At the same 
time, the influence of the rudder-power on the 
control in stalled flight has been investigated. 
Although there is no evidence that safety in stalled 
flight can be achieved merely by increasing the 
rudder-power, research has mdicated that the size 
of this control has a large mfluence on the rapidity 
with which a spin following a stall can be stopped. 

It is common knowledge that some types of 
aircraft, when stalled, go normally into a spm and 
are not easily brought out, whilst other t37pes of 
aircraft are difficult to spm. On what features 
of design does this difference depend ? Can we, 
by a manipulation of the form and arrangement of 
wings, by disposal of the centre of gravity with 
respect to the centre of pressure or by some ar- 

^ From a paper presented to the International Air Congress at 
Rome, October 1927 
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rangement of the control surfaces, ensure that a 
civfl aircraft will never spm, and that a service 
aircraft will only have such degree of ability to 
spin as may be necessary for its particular duty ? 
We know, for example, that a forward position of 
the centre of gravity will lessen m some degree the 
danger of an involuntary spm ; we know that when 
positive stagger is reduced, the spmnmg properties 
of a biplane are more dangerous, but the picture 
is far from complete; though it may be said that 
the mechanism of a spin in undisturbed air is now 
generally understood. 

A somewhat extreme example of an aircraft 
designed primarily to affect control at and beyond 
the stall, is the Pterodactyl, a tailless aeroplane, 
designed and constructed by Capt. G. T. E. Hill, 
with the financial assistance of the Air Ministry. 
This aircraft provides adequate control at low 
speeds by virtue of the fact that the fairly large 
floatmg control surfaces at the wing tips are fuUy 
effective at ail probable angles of mcidence of the 
mam planes. Successful full scale trials have been 
carried out with a hghtly loaded tailless aeroplane, 
and it has been demonstrated that the aircraft 
has no tendency to autorotate. A tailless aircraft 
with higher wing loading is bemg built to the 
order of the Air IMmistry 

It will be seen that much is being done to coun¬ 
teract the disadvantages arising from the natural 
limitation of the conventional fixed yrmg aircraft, 
namely, the dependence for sustenance upon a 
considerable forward speed. An alternative is 
the helicopter. We in Great Britain have from 
time to time looked not unhopefully along that road, 
but w’e have been compelled to turn aivay, alw^ays, 
indeed, with a little greater knowledge, but with 
a still greater respect for the magnitude of that 
attractive if elusive problem. But the task now 
seems not so hopeless as it once did. We have m 
England to-day a rotatmg wing aircraft havitig 
very attractive stabihty and controllability char¬ 
acteristics : I refer to the autogiro, the mvention 
of Senor de la Cierva, belonging to the class we 
now call the ‘ Gyroplane.’ This aircraft, by^ 
virtue of the hinging of the blades so that they 
can rise and fall as they rotate, escapes the in¬ 
stability which seemed at one time to be inevitably 
associated with rotating w^ing aircraft. Although 
not a helicopter, smce it is not able to rise vertically 
from the ground, it is capable of almost vertical 
descent in a moderate wmd It cannot yet be 
said that it wnll compete with the more conven¬ 
tional tyq)es of aircraft at high speeds, but for 
some purposes it would be advantageous to sacri¬ 
fice high speeds in order to achieve safe landing in 
confined spaces. Research is proceedmg, a number 
of gyroplanes are bemg built, and the nature of 
the forces involved in the flappmg motion of a 
rotating wing are bemg investigated theoretically 
and by experiments in a wind tunnel. Moreover, 
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the possession of a full scale rotating wmg au’craft, 
the characteristics of which can be studied m actual 
flight, represents an exceedingly important advance 
towards the solution of the heiicopter problem. 

Of the other researches which are proceeding 
with the object of iiicreasmg the safety of aircraft, 
perhaps the v ork on wing flutter is of most general 
interest It is well kiio\m that certain types of 
aircraft exhibit a dangerous wing flutter w^hen 
divmg at high speeds. We, m England, have not 
escaped this trouble, but happily we are wnthm 
reach of an appreciation of the features of design 
which cause it Theoretical mvestigations which 
have been earned out at the National Physical 
Laboratory, and recent wmd tunnel experiments 
at that estalilishment, have showm that it is possible 
to reproduce on a specially constructed model the 
various t}"pes of flutter indicated by theory. 
Research is proceedmg, but already it is clear that 
the mass distribution and aerodynamic loading of 
the ailerons is a factor of prime importance Full 
scale experiments have also supplied very valuable 
data on the nature of wmg flutter, and tribute 
must be paid to the skill and courage of the many 
pilots who -willingly face the risk of diving aircraft 
at such speeds that flutter ensues , the knowledge 
so gamed is of the utmost value, hut it is better 
to substitute work on the model scale for such 
dangerous tests wherever possible 

On the subject of mcreasing aircraft ‘ perform¬ 
ance,^ one^s thox-’ghts turn naturally to the engine. 
One of the most amazmg of modern engineering 
achievements is the production of a reliable power 
unit weighing little more than 1| lb. per horsepower 
at ground level. For special purposes, such as for 
the recent Schneider Trophy competition, engmes 
have been constructed weighing coiisiderabty less 
than 1 lb. horsepower, but of course these 
engines are not yet suitable for general purposes 

Engmes "with gear-driven and wdtli exhaust- 
driven superchargers have been built and have 
shown satisfactory power outputs at altitude, but 
our knowledge of how far the advantage of in¬ 
creased power is outwnighed by the increase of 
weight, head resistance, fuel consumption, and of 
fire risk with the exhaust - driven type, is still 
incomplete. 

There is another direction, however, in which 
attempts are being made to meet the need for 
operating in an atmosphere of variable pressure. 
It is w^eil known that engines running at ground 
level, on ordinary aviation spirit, exhibit a tendency 
to detonate if the compression ratio exceeds about 
5:1. At altitude the decreased air density and 
temperature allow higher compression ratios to 
he used without detonation, and for this reason 
most engmes are designed to have a compression 
ratio larger than 5:1, detonation at low altitude 
being avoided by throttling the engine. Condi¬ 
tions such as these have led to a search for a suit¬ 
able fuel which will stand a higher compression ratio 
without detonation. Tests on variable compression 
engmes have shown that hy adding some 20 per 
cent, of benzol, the compression ratio can safely be 
increased to 5'&: 1, wi-fch a resulting decrease of 
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the w^eight per horsepower and a decreased fuel 
consumption, but for many reasons this method 
IS unsatisfactory 

It seems not unlikely that the best solution will 
he the addition to petrol of small quantities of 
‘ dope/ the best known being a mixture of tetra¬ 
ethyl-lead and ethylene dibromide Indeed, it 
is not too much to say that the discovery of a 
‘ dope ’ entirely suitable m its supply, use, and 
storage, would mark a new era m engme design. 
The decreased weight-power ratio and fuel con- 
sumjMion consequent upon the use of high com¬ 
pression ratios w^ould seem only to he limited by 
the skill with which the designer could deal with 
the higher explosion pressures without undue 
increase of weight. It is clear that there is no 
lack of incentive to work in this direction. In 
England intensive research has been carried out 
at the Air Ministry Laboratory, at the National 
Physical Laboratory, and at Oxford on the physical 
and chemical nature of the phenomenon of detona¬ 
tion and on the effect of using ‘ doped ’ fuels. 
Much progress has lately been made ; according 
to Prof. Callendar, working at the first-named 
establishment, detonation is due to the formation 
of organic peroxides which become concentrated 
in the nuclear drops during compression and 
ignite the drops simultaneously when the detona¬ 
tion temperature of the peroxide is reached. 
Although much has been done, it still remains to 
discovei a' dope ' which will he entirely satisfactory 
in an engme, be non-poisonous, and will not de¬ 
teriorate m storage. For civil aviation purposes, 
such a ‘ dope ’ would be invaluable, since the need 
for power at ground level at present conflicts with 
the necessity for using engmes having a low com¬ 
pression i‘atio. 

Every decrease of the w^eight-power ratio of 
aero engines inevitably focusses attention on the 
problem of effecting economy in fuel consumption. 
The average aero engme consumes its own weight 
of fuel in four or five hours, and it may well be 
argued that efforts to reduce the fuel consumption 
have not kept pace with the reduction of the weight 
of the engme itself. For long-range civil aviation, 
this problem is of particular importance. If, by 
the use of ' dopes ’ it were possible to use as high a 
compression ratio as, for example, 10 : 1, a sub¬ 
stantial reduction of fuel consumption would be 
achieved. There is, however, another avenue of 
progress—^the heavy oil engine. If the prospect 
of using compression ignition engines on heavier- 
than-air machines is still distant, the advan¬ 
tages to be derived therefrom are so important 
that the ultimate displacement of the petrol 
engine by the heavy oil engine can scarcely be 
doubted. 

With regard to the design of the aircraft itself, 
it would seem that any signal advance must await 
the discovery of a new aUoy or some new treatment 
of an existing metal or a new aerodynamic principle. 
There is room, however, for progress along less 
spectacular lines. Fundamental aerodynamical 
investigations are proceedmg, and the later RAF. 
wing sections have been successfully designed in 
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accordance witlh. the Kntta - Joukowski aerofoil 
theory. Prehminary experiments have been made 
on the removal of the boundary layer from the 
upper surface of an aerofoil by suction from points 
v'ell forward m the section, it has been found that 
the maximum lift is considerably increased thereby. 


Similar results could no doubt be obtained by the 
emission of air under pressure; but it will be 
appreciated that this is m reality the principle of 
the Handley Page slot, which, moreover, has the 
advantage of being independent of any pumping 
plant. 


News and Views. 


The Council of the Physical Society has awarded 
the Duddell medal for 1927 to Dr. F. E Smith, 
Director of Scientific Research at the Admiralty. 
This medal is given annually for work in connexion 
with the development of scientific instruments or of 
materials used in their manufacture. Dr. Snuth’s 
work at the National Physical Laboratory on the 
development of electrical standards is too well known 
to reqmre emphasis. He was trained at the Royal 
College of Science, 1895-1900, under the late 
Sir Arthui’ Rucker, entering the National Physical 
Laboratory in 1900. There he formed one of the 
band of pioneers who, under Sir Richard Glazebrook, 
did so much to raise the scientific work of the Institu¬ 
tion to its present high level. His earliest work was 
concerned with modifications of the Wheatstone and 
Kelvin bridges for precise measurements of resistance, 
and the development of bridges for accurate platinum 
resistance thermometry. A classical piece of work 
followed on the cut rent balance, by means of wliich 
it was found possible to evaluate a current of the 
nominal value of 1 ampere to witlun 1 part in 50,000. 
In the course of this work he developed the silver 
voltameter winch bears his name and is generally 
accepted as the most trustworthy fonn of voltameter, 
m that there is no envelope between the anode and 
cathode. The successful development of the modern 
merciuy-m-glass resistance standards is largely due 
to Dr. Smith’s work. His specification for the Weston 
normal cadmium cell is .the one generally followed. 
It is now no tmcommon experience for a batch of 
twenty standard cells to be made commercially in 
wiiich the E.M.F. given by the cells agrees to 1 part 
m 10,000. Dr. Smith was also responsible for the 
design of the Lorenz apparatus (the Vmamu Jones 
Memorial) installed at the National Physical Labora¬ 
tory. He has also developed various magnetometers 
for the measurement of the magnetic intensity of the 
earth’s field ; one of his mstrunients now forms the 
standard for the measurement of the horizontal 
mtensity at the Magnetic Observatory at Abmger. 
In 1920, Dr. Smith left the National Physical Labora¬ 
tory to take up Ins present post at the Admiralty. 
He was president of the Physical Society for 1923-24. 
As one of the honorary secretaries of the British 
Association, his organising ability is being devoted m 
a strikmg manner to the advancement of science. 

]\Ir. Robert Moke has been appomted a member of 
the research council of Imperial Chemical Industries, 
Ltd., to which reference was made in our issue of 
Dec. 10, p. 850. Mr. Mond has carried out notable 
research in pm’e and applied chemistry and has given 
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particular attention to electrolytic problems. He w^as 
associated with his father. Dr. Ludwig Mond, in 
researches on the metallic carbonyls and the action of 
mtric oxide upon them. In other directions Mr. Mond 
has also contributed m a substantial way to scientific 
progress by his original work and personal influence, 
and he is as highly esteemed for his Egyptological 
explorations and studies as he is for his contributions- 
to physical and chemical science. He is honorary 
secretary of the Davy-Faraday Laboratory of the 
Royal Institution and honorary treasurer of the 
Faraday Society; and many other societies and 
scientific organisations are indebted to him for generous 
support and encouragement. 

It has long been knowm that the difference between 
good and poor pastures is not dependent alone upon 
the energy value of the herbage or the proximate food 
constituents—carbohydrate, pro tern and fat. The 
consequent investigations of mmeral deficiencies, not¬ 
ably at the Rowett Research Institute, have already 
proved to be a well-dnected inquiry. The discussions 
at the recent Imperial Agricultural Research Confer¬ 
ence have made it abimdantly clear that malnutrition 
consequent upon mineral deficiencies in pastures is 
widespread through the Empire. From South Africa 
one hears that ‘ st^dsielrte ’ in cattle arises on certain 
veld soils, the vegetation of which contains jss than 
the optimum requirements of phosphorus. The 
ruminant stock of the North Island of New Zealand 
have for some time been troubled with ‘ bush sick¬ 
ness,’ a condition of anaemia and general emaciation 
which has now been shown by Aston to be correlated 
with iron deficiency. In the Bihar district of India 
low milk yield is consequential upon a low phosphorus 
content of soil and crops. The high mortahty among 
sheep m the Falkland Islands has been found by 
Godden to be collateral with low lime and phosphorus 
percentages m the pastures. Similar evidence of mal¬ 
nutrition among Australian sheep is forthcoming. 
The pastoral mdustry of Australia contributes about 
25 per cent, of the national income, a fact which makes 
the immediate mvestigation of noineral deficiency 
diseases imperative. These deficiency diseases are 
becoming more evident with the increasing population 
of the colonies, and the subdivision of the larger 
holdmgs. Stock migrated from on© area to another 
m earher days and so unconsciously secured adequate 
mineral supplies. The contmuous maintenance of 
stock on the same area has now given rise to this new 
problem m nutrition, which is to receive full and 
immediate investigation largely through the co¬ 
operative efforts of the Empire Marketing Board, the 



926 


NATURE 


[December 24, 1927 


Australian Council for Scientific and Industrial Re¬ 
search, the University of Adelaide, and the Rowett 

Research Institute. 

At the thirty-second winter general meeting of 
the Institution of Water Engineers, held in the rooms 
of the Geological Society on Dec. 9, the following 
resolution was proposed by Capt. W. N. McClean, 
seconded by Mr. S. R. Raffety, and unammously 
earned * “ That there is urgent need of an organisa¬ 
tion winch will ensure a continuous record of the 
flow and storage of surface and underground water, 
and tins Meeting desires the Council of the Institution 
to consider and report in what directions such in¬ 
vestigation might be profitably developed.” It is 
satisfactory to learn that water engineers are them¬ 
selves dissatisfied with the present position in regard 
to the records of the flow and storage of surface and 
undergi’ound water. The subject is one of national 
importance; and for the adequate and equitable 
utisation and development of the available water 
supphes, it is essential that statistical information 
should be generally available in regard to the 
distribution and amount of the supplies. 

The proposal in the Electricity Bill (1926) that all 
the electricity supply comxDanies in Britain should 
supply alternating current energy at a standard 
frequency of 60 was the proposal which was most 
criticised. It was pointed out that in order to 
standardise the frequency it would be necessary to 
change over some of the largest supply systems in 
the country. The National Electricity Board, in¬ 
structed by the Electricity Commissioners, is now 
supervising tliis change. The Electricity Department 
of the Glasgow Corporation is on© of the first to 
change over. Glasgow, which generates at a frequency 
of 25 cycles per second, is included in the area covered 
by the central Scotland scheme. The problem pre¬ 
sented by the change over was quickly solved by 
instructing the English Electric Company to build 
for the Dahnarnock Power Station a 60 cycle turbo¬ 
generator set which has an output of 25,000 kilowatts. 
This unit takes the place of one of the existing 25 
cycle machines. All the other umts in the station will 
gradually either b© converted or replaced. Active 
steps are thus being taken to secure for Great Britain 
the great boon of an electric supply of standard 
frequency. 

I3sr connexion with the Associated Edison Rlumin- 
ating Compames’ Convention at Colorado Springs, a 
spectacular method of illumination was shown. The 
sunken garden of the Broadmoor Hotel was fiooded 
with invisible ultra-violet rays from quartz tube 
mercury vapour lamps fitted with powerful reflectors. 
The light was filtered through special lenses made of 
Coming glass which obstmets all the visible light. It 
also prevents the band of short wave energy deleteri¬ 
ous to the eyesight from passing through. As silvered 
glass reflectors absorb ultra-violet rays it was found 
necessary to make the reflectors of polished alummium. 
The flowers, shrubbery, and evergreens were sprayed 
with chemicals which fluoresced under the ultra-violet 
' The^chemicals used were zinc sulphide, eosin and 


rhodamine. Each individual leaf, twig, or flower 
glowod in various coiom's. The water in the fountain 
in the centre of tlie garden was also treated with 
fluorescent chemicals so that it became brilliantly 
luminous when the rays fell on it. 

Leplay House, 65 Belgrave Road, London, 
S.W.l, deserves wide publicity. Fomided in 1920 
on sociological principles laid down by Frederic 
Le Play, principles that have been interpreted and 
enlarged by Patrick Geddes in studies associated 
with the Outlook Tower at Edinburgh, the House 
has worked steadily toward the better understanding 
of the complexity of city and regional life. Its work 
may well be styled the sociology of locality, the study 
of intricate and multifarious parts and fimctions as 
members one of another. From the beginning the 
mam purpose has been to promote and assist dis¬ 
cussion, study, and research in the field of sociology, 
and to apply the results to practical civic developments. 
This has been done by surveys undertaken through 
its own members or by voluntary and public organisa¬ 
tions acting under its inspiration and advice. No on© 
doubts to-day the wisdom of such surveys. The days 
of haphazard growth are past. Some scheme or plan 
of future development based on accurate knowledge 
of conditions is essential if a better future is to grow 
harmoniously out of an indifferent present. Local 
surveys cannot, however, b© isolated from each other. 
Distance is the fxmction, not of space, but time, and 
new means of transport, of thought no less than goods, 
are changing rapidly the geographic values of places. 
Regional surveys need themselves to be surveyed 
from a national viewpoint. This in practical politics 
means a central bureau capable and willing to advise 
and to co-ordinate. Leplay House fulfils those con¬ 
ditions, and the appeal by the Committee for Civic 
and Regional Institutes made on its behalf for 
personal and financial support should meet with 
ready response. 

Rheviotjs to the founding of the Zeitschrift fur 
Krystallographie und Mineralogie m 1877 by Prof. P 
von Groth, whose recent death at the age of eighty-five 
years w© regret to announce, crystallographic papers in 
Germany had been published mainly in the Annalm der 
Physrk und Chemie (Poggendorff), and mineralogical 
papers in the Neues Jahrbuchfur Mineralogie, Geologic, 
etc. The want of a journal devoted to crystallography 
was then beginning to be felt, but in order to gain 
a circulation it was at first necessary to add also 
mineralogy. When, in 1921, the editorship was taken 
over by Prof. P. Niggh, crystallography had mad© 
such rapid advances, due to the new X-ray methods 
of investigation, that a journal devoted to it entirely 
could be self-supporting, and the title was accordingly 
changed to Zeitschnftfur Kristallographie, as origmally 
planned by Groth. In the current issue—^the first 
part of voL 66—^Prof. Groth gives an interesting 
historical review and recounts the support h© received 
from workers m many countries during his forty-four 
years of editorship. 

As further marking the jubilee of the Zeitschrifi fur 
KristaMograpMe, some other changes are now intro- 
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dueed with the view of making the journal still more 
international in character. On the wrapper the 
names of eighteen well-known workers (in twelve 
countries) are given as associate editors, the repre¬ 
sentatives in England being Sir William Bragg, Prof. 
W. L. Bragg, and Sir Henr^^ Miers Of the fourteen 
papers contained m this issue, nine deal with the 
structure of crystals as determined by X-ray methods, 
and two of these are limited in English. There are 
also two separately-paged appendices givmg con¬ 
nected reviews, rather than a disjointed series of 
abstracts, of special branches of the subj'ect. Although 
the Zeitschrift is printed and published m Germany, 
the editor in chief. Prof Niggli, is Swiss, and an 
inspiring teacher in Zurich. Such international co¬ 
operation in science is a healthy sign and promises well 
for the future As further evidence of international 
goodwill m mineralog}^ mention may here be made 
that, at the annual meetmg of the German Minera- 
logieal Society m Breslau last September, Sir Henry 
Miers and Dr. L. J. Spencer were elected honorary 
members, and that at the last meetmg of the Mmera- 
logical Society of America, Dr. Spencer was elected an 
honorary life fellow. 

Excavations at Ur were closed down prematurely 
last year on account of lack of funds at a moment 
when exceptionally important finds of jewels and 
other antiquities gave every promise that the expedi¬ 
tion was on the eve of discoveries of the greatest 
interest. This promise has been amply fulfilled by 
the opening of the cmTent season Excavations 
resumed at the same point have already brought to 
light a loyal tomb of two chambers built of large 
unhewn blocks of limestone, with walls three feet 
tliick. Tins is in itself remarkable in an area in 
which this material was entuely absent, and was, 
therefore, extremely costly. The tomb had unfortu¬ 
nately been rifled, and the royal chamber produced 
little ; but the outer chember, in which the king’s 
attendants had been buried, contamed one body 
which had not been disturbed. With this were 
personal ornaments of gold and silver. A number of 
copper vessels had been crushed by the roof, but a 
silver vessel with fluted sides was recovered. Xot- 
withstanding the disappointment of finding the tomb 
rifled, the discovery is of importance for the light it 
tiirows on royal burials in early Mesopotamia. An 
adjacent grave, however, in which the cofiin was 
intact, has provided a rich treasure. Mr. C. L. 
Woolley, who describes the find in the Times of 
Dec. 16, considers that it must have been the grave 
of a member of the royal family, though not of a 
kmg. The name Mes-kalam-dug is inscribed on each 
of the gold vessels taken from the coffin. A great 
variety of articles in silver, copper, and gold— 
personal ornaments, axe-heads, lance-points, saws, 
clusels, etc., as well as gold and silver vessels, was 
found. One of the most remarkable objects was a 
gold peruke winch completely covered the head of 
the skeleton from the forehead to the nape of the 
neck. It is interesting to note that four lances with 
gold-mounted shafts had been placed, one at each 
corner of the grave. 
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In Germany, high pressure voltages exceeding 100 
kilovolts have been used for the transmission of electric 
power over long distances for nearly twenty years. 
The cities of Berlin, Magdeburg, Leipzig, and Dresden 
are provided with electrical energy by means of an 
extensive 100 kilovolt network, which is supplied by 
the super-power stations situated m the lignite 
districts in Central Germany. Overhead lines also 
transmit at this pressure power obtained from water¬ 
falls throughout the States of Baden and Wurttem- 
berg Dr. Cohn, m the October number of AEG 
Progress, published by the Allgemeine Elektricitats 
Gesellschaft of Berhn, describes and gives a map of 
the super tension networks erected and projected m 
Germany. The development of these networks, al¬ 
though retarded, was not interrupted by the War, and 
has been taking place very rapidly ever smce. It is 
stated that if we have to consider economy, electric 
power can only be transmitted about 130 miles at 
100 kilovolts. To transmit power economically from 
southern to central Germany, a distance of about 360 
miles, would require a pressure of at least 220 kilovolts. 
Lattice girder poles are exclusively used for high pres¬ 
sure transmission in Germany. Eor 220 kilovolt hnes 
the distance between the poles varies from 300 to 400 
metres, but when the lines have to cross rivers and 
valleys much greater lengths of span are used. The 
Water Power Conference at Basel m 1926 recommended 
the linkmg up of the power systems in various coun¬ 
tries, as this IS to their mutual advantage. In the 
near future important developments in this duection 
are expected. 

In 1924, Finland invited representatives of the 
States bordering on the Baltic Sea to a conference 
from wliich resulted the setting up of a Baltic Geodetic 
Co mmis sion to deal with geodetic matters in which 
co-operation between these States is of importance. 
The second conference was held in Stockholm in 1926, 
the countries winch took part bemg Germany, Finland, 
Sweden, Denmark, Danzig, Esthoma, Lettland, 
Lithuania, and Poland. The annual contributions of 
member-States are 500 dollars for the fii’st three and 
250 for the remamder. The conferences are held 
annually, and the report of the 1926 meetmg has just 
been issued. The matters dealt with included re- 
measurement of the base hnes m the various countries 
by the same observers with the same instruments ; 
the measurement of triangles overlappmg two States 
by observers of each State, independently of each 
other ; the longitude diflerences between the standard 
stations in the various States ; and measurements of 
gravity. The Commission considered the enlarge¬ 
ment of its scope to include magnetic surveying over 
the Baltic Sea and adjoimng lands, but a decision on 
the matter was postponed until the 1927 conference. 

An illustrated article by E. H. Wilcox contained in 
the Scientific American for December describes how 
in the Umted States large areas are protected from 
Mghtning strokes by a rmg of high steel towers, the 
tops of which are connected by wires. The wires are 
i provided with numerous steel pomts, which dissipate 
the ground charge induced by a lightning cloud. 
By contmtial point discharges the potential gradient 
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between the cloud and the ground is kept below the 
value necessar,y for the occuiTence of a lightning 
flash ; the principle of the method is thus opposite 
to that of the ordinary lightmng conductor, wdiich is 
designed to offer an easy and safe path to the lightning 
discharge. The wires carrying the discharging points 
are all w^eli grounded and connected electrically with 
the reservoir or other object which is to be protected. 
The method has been apphed to great open reservoirs 
of petrol m California, where temporary over-pro¬ 
duction has necessitated this method of storage. 

Prof Henry J. Spooner has an article in the 
Society of Industrial Engineers Bulletin (voL 9, No. 9), 
on the progress of the movement for the reduction of 
noise. He discusses noise in the home, in the streets, 
rubber roadways, noise in the w^ork-place, and the cost 
m human wastage and m depreciation of property. 
He complains that research bodies have so far done 
nothing or next to notlnng with regard to the problem. 
With much of what the wnater says everyone will be 
in agreement. The reduction of noise would be of 
very great value to the commumty, and there is little 
doubt that the noise made by some machines could 
and ought to be diminished. The scientific study, 
though, of the effects of noise on individuals, whether 
that noise be m the form of street noises or of particu¬ 
lar noise from machines, is not easy. Efforts are being 
made now by the Industrial Fatigue Research Board 
to collect data with regard to the effect of noise¬ 
making machines m clerical w’ork. So far there has 
been no evidence of more sick leave or of a higher 
labour turn-over in departments using noise-making 
machines than in other departments. The individual 
reactions to the noise are complicated. One question 
that arises is how Prof. Spooner has arrived at his 
calculation of £50,000,000 economic loss tlirough the 
effects of noise. There are so many variables ui 
calculatmg the effects of any economic factor that 
one would hke to know^ whether the figure belongs 
to the domain of scientific fact or popular fiction. 


ApPiiLaENTLY there are only a few more parts of 
that monumental work, “ A Critical Revision of the 
Grenus Eucalyptus,'"’ by J. H. Maiden, yet to be 
published, 68 parts having already been issued, so 
that students of the Australian fl.ora are awaiting the 
completion of the book, and particularly the key to 
the species, with eager anticipation. The almost 
inevitable postponement of publication of the key 
until the whole work is finished, is one of the chief 
defects of a monograph of this type in which publica¬ 
tion is continued over a period of years, the first 
part of the present work havmg been issued in 1903. 
The difficulties arising from this are enlianeed by the 
fact that no comprehensive scheme of classification of 
the genus has appeared in Mr. Maiden’s “ Revision.” 
No doubt this will be remedied in the last parts, but 
certainly the usefulness of the book up to the present 
has been greatly impaired by these omissions, un¬ 
avoidable though they may be. It has been announced 
that the manuscript for the last parts was completed 
by Mr. Maiden before his death, so that these may be 
expected to round off the whole work. In addition 
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to much valuable infoimation of the usual type 
found in monogiaphs, there is a gieat deal of subsidiary 
matter {e.g, classification of barks, timbers, fossil 
records, enemies, ecological notes), often illustrated 
by copious figures. The economic aspect of the genus 
has been dealt with fully, while numerous references 
to other work on the timber, oils, gums, etc., are 
included. However, unless some arrangements have 
been made for the issue of special sets bound up 
differently from the normal, it seems that the mor¬ 
phological and additional information will remain 
scattered here and there throughout the latter parts 
of the book. Criticisms in detail are best left mitil 
the work is complete: it may be pointed out, however, 
that the late Mr Maiden collected an enormous 
amount of information together, and even as it stands 
the book is invaluable to anyone working on the flora 
of Australia 

A SECOND International Conference on Bituminous 
Coal will be held at the Carnegie Institute of Tech¬ 
nology in Pittsburgh, Pennsylvania, U.S.A., during 
the week commencing on Nov. 19, 1928. The first 
conference was held at the Carnegie Institute m 
November 1926, and was devoted to discussions of 
the better utihsation of bituminous coal. It was 
attended by 1700 persons, including delegates from 
thirteen different comitries. No definite programme 
for the second conference has been made, but it is 
expected that the latest developments in obtaining 
substitutes for petrol from coal, power from coal, low 
and high temperature distillation processes, smokeless* 
fuel, gasification of coal, utilisation of coal tar pro¬ 
ducts, coal as a source for fertiliser, and coal m relation 
to the production of fixed nitrogen, will be discussed. 

The British Journal of Actinotherwpy for October 
(vol. 2, No. 7) contains an article by Prof. Birch- 
Hirschfeld, of Konigsberg, on the value of ultra-violet 
rays m ophthalmology, particularly in the treatment* 
of ulcers of the cornea and conjunctiva. This journal, 
which IS devoted to the medical and scientific aspects, 
of ultra-violet rays, is now published at 17 Feather- 
stone Bmldmgs, W.C.l, 

The Mimstry of Health has issued new Regulations 
(Statutory Rules and Orders, 1927, No. 1004), to date 
from Jan. 1, 1928, revoking the Public Health 
(Pneumonia, Malaria, Dysentery, etc ) Regulations, 
1919, Trench fever drops out, as it is apparently 
now an extinct disease. Although malaria remains 
notifiable, the new Regulations exempt from notifica¬ 
tion a case of malaria in which the disease has been 
induced in an institution for therapeutic purposes 
(e.y. the treatment of general paralysis). But such a 
case, if liable to relapses, must be notified at least 
four days before discharge to the medical officer of 
health of the district in which the patient proposes 
to reside. 

The exhibition by Mr. Burchell and Mr. J. Reid 
Moir at the rooms of the Society of Antiquaries 
of finds of archaeological interest from Sligo has led 
two correspondents to express their views in letters 
to the Editor. Mr. Henry Dewey, of the Geological 
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Sui^vey and Museum, Jermyn Street, London, S W.l, 
states that he has seen the specimens and documentary 
evidence, and is of opimon that “ certain features 
shown on the ‘ implements ’ could be formed only by 
hmnan agency ... a parallel as regards their form 
and tecluuque can be found among the Levallois 
implements discovered at XortMeet, Kent ” Mr. R. 
Vernon Favell, Penberth, St. Buryan, Cornwall, states 
that he was greatly impressed by the exhibit, and that 
“ the implements and cores are undoubtedly of human 
workmanship in the Mousterian manner.” 

Mr. W. E. IMiller, writ mg from Avenue Rambert, 
Clarus, Switzerland, describes observations on four 
occasions recently of a thud rainbow bow inside the 
primary bow, and asks for an explanation of the 
phenomenon The rainbow appears to have been a 
supernumerary (German, sehundare) bow The optics 
of these bows is described in the third volume of the 

Dictionary of Applied Physics,” page 525 , in Dr. 
Humphreys’ Physics of the x4ir,” page 463 ; and m 
Pernter and Exner’s “ Meteorological Optics,” 2nd 
edition, page 531 onwards. On page 594, Pernter and 
Exner give some notes as to the deductions about the 
size of the raindrops which can be dravm from the 
observation of these supernumerary rainbows It 
may be of mterest to recall that in Nature of Nov. 9, 
1911, there is an account of an observation by Mr 
E Newbery of a number of brilliant rambows At 


one time six rambows were simultaneously visible, of 
which four seem to have been suiieinumerary bows 
The colours of supernumerary bows appear usually 
to be green and violet, but that is not invariably the 
case One of the supernumerary bows observed by 
Mr. Newbery was nearly white. 

Messrs Dulau and Co , Ltd., 32 Old Bond 
Street, W 1, have just circulated Catalogue No. 155 
of some 400 new and second-hand books on entomo¬ 
logy. It will be sent free upon application. 

Applications are invited for the following appoint¬ 
ments, on or before the dates mentioned * — A 
demonstrator m physical chemistry in the Diversity 
of Leeds—The Registrar, The Umversity, Leeds 
(Jan. 10). A head of the chemistry and industrial 
chemistry department of the Teclimcal College, 
Cardiff — The Principal, Technical College, Cardiff 
(Jan. 21). Lecturers m the Massey Agricultural College, 
New Zealand, as follow . Inorgamc chemistry and 
soil chemistry, botany and field husbandry, agricultural 
economics and book-keeping, veterinary science and 
animal husbandry, agricultural bacteriology, agri¬ 
cultural zoology—The High Commissioner for New 
Zealand, 415 Strand, W.C 2. A jumor assistant 
chemist under the directorate of explosive research 
of the Research Department, Woolwich—The Chief 
Superintendent, Research Department, Woolwich, 
S.E 18. 


Our Astronomical Column. 


Skjellerup’s Comet. —A new orbit of tins comet, 
differing considerably from that of Mr. H. E. Wood, 
has been computed" by jMt. B. H. Dawson, of La 
Plata, and distributed by the I.A.U. Bureau. 
Copenhagen. 
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The new orbit agrees better than Mr. Wood’s with a 
telegram received by the Astronomer Royal from 
Mr. Chidambarier, assistant at Kodaikanal Observa¬ 
tory, stating that the comet was seen there (evidently 
in full daylight) about two diameters east of the 
sun on the morning of Dec. 15. It was then at its 
nearest to the earth, log A being 9 812. 

The new orbit makes the comet brighter than the 
former one did, but much lower down, and better 
placed for observation before sunrise than after 
sunset, though it may perhaps be seen m both 
positions. The comet was observed at Hanover and 
Hambiu’g on Friday evenmg, Dec. 16, and had an 
appreciable tail. 


Jupiter.—M r. B. M. Peek and the Rev. T. E. R. 
Plulhps discuss (B.*4.A. Jour, for November) some 
recent observations of bright spots on Jupiter’s north 
equatorial belt. The chief pomt of interest is that 
the rotation period of the spots was intermediate 
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between the equatorial rate (9^ 50^) and the temperate 
rate (9^ 55^); also the period- appeared to increase 
durmg the senes of observations, thus approximating 
more closely to the temperate rate. It is very rare 
to find spots showing these intermediate values. 
Mr. Phillips suggested that the increasing period 
might be dne to their rising higher in the Jovian 
atmosphere so that their dimmal circle became larger. 

At the meeting of the Royal Astronomical Society 
on Dec. 9, Prof. Turner exhibited some beautiful 
photographs of Jupiter taken by Prof. Douglas in 
light of various wave-lengths. Some of these were 
arranged to give a stereoscopic effect, by combining 
exposm*es a few minutes apart. 

The Light Curve oe AIira Ceti —This well- 
known variable has recently passed through maximum, 
so it is of interest to note the results of observations 
in the last few years. There is an article on it m 
L^Astrono7me for November, giving the results of 
three observers, L. Jacchia at Udine, C Popovici at 
Galatz, and E. Loreta at Bolognia. Minimum, 
mag. 9 3, was passed on 1924, Sept. 26, and maximum, 
mag. 3 4, on 1925, Jan. 10, or 106 days later; there 
was a curious pause on the decline, in February 1925, 
when it remamed for 16 days at mag. 4 (Observer, 
C. P.). The next maximum occurred on 1925, Dec, 5, 
accordmg to E. L., but 6 days earlier according to 
L. J- Both gave the mag. as 3 1. The next was on 
1926, Oct 24, accordmg to E. L , 3 days earlier 
according to L J. Both gave the magnitude as 3*1. 
The light-curves, as drawn, progress quite smoothly 
except m February 1925. The last two minima could 
not be observed, as the star was too near the sun. On 
the other hand, the maxima now occur with the star 
near opposition, so the conditions for observation are 
very good. 
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Research Items. 


Axthsopo^ietrt in Central Australia — A first, 
instalment of the results of the Cniversitv ot Aclelaitlo 
Expedition to Central Australia at the beginning 
ol 1927, wlucli appears in Vol. I of the Tiansactionh 
oj flic liOifal Society of South Ausfraha, gives a general 
introductory accomit ot the expedition and its method 
of working, and deals more specifically vnth the 
results of the anthropometric obserA-ations by Dr. 
T D. Campbell and Mr. C S. Hackett. Two halts 
were made, one at Ross Waterhole, 40 miles north¬ 
east of Oodnadatta, and one at Stuart Town, Alice 
Sprmgs. The natives observed weie Anmta v ith a few 
Luntcha, numbering 57 m all, 44 male and 13 female, 
and vath a few exceptions alt were full blooded. In 
addition to the anthropometric measurements, a 
number of investigations were earned out, including 
a study of aboriginal songs, and the expedition was 
fortunate in obtaining a kinematograph film of a 
circumcision ceremony as well as other films of 
technological interest. A striking method of loco¬ 
motion involved in an extreme case of platycnemia 
provided a film of exceptional interest The means 
of the anthiopometric measiuemeiits given are: 
stature 1630 mm, head length 189*6 mm., head 
breadth 142 mm., nose height 52 1 mm., and nose 
breadth 48 6 mm. Cephahe index 74 7, facial index 
81*3, nasal index 93 mm It is to be noted that the 
head is slightly broader than that of other records. 
The larger size of the nose is probably due to the 
greater jireponderance of males. Comparing these 
results with other records by various workers, it is 
now possible to give a generalised inetiue of the 
Australian as a dolichocephalic, platyrhiiie with 
pronounced sujira-orbital nclges and protruding lips, 
in colour dark brown, with low to deep waves on the 
hair, winch is occasionally curly but neyer irizzy. 

Some Chinese Frogs and Toads. —^IMr Karl 
Patterson Schmidt, in his '‘Notes on Chinese Amphib¬ 
ians” {EidL Amer. M'us Naf. Hist., vol. 54, Art. 5, 
Oct. 1927), describes the Chinese amphibians in the 
American Museum of Natural History, most of which 
were collected by the third x4siatic Expedition. 
Amongst these are four new species and one sub¬ 
species—three Rana, one Bufo, and one Batrachuperus, 
winch are described in detail. The distribution of 
the common t oads of central China is interesting; 
a sub-species of Enfo bufo being common round 
about Shanghai and the east, Bufo banlcorensis very 
abundant m the v*est, whilst in between both species 
occur. Notes on the food of Bufo banhorensis show 
that it eats beetles, ants, grasshoppers, millipedes, 
centipedes, earwigs, and spiders; also plant remains 
were found inside it, and even a small toad. Bufo 
raddei had fed entirely on beetles, and Kaloula 
borealis, as is apparently usual in the group to which 
it belongs, had eaten ants almost exclusively. Careful 
notes and descriptions are made of all the forms 
identified, and photograplue illustrations given of six 
species. 

Nebiatodes oe Birds. —^Eloise B. Cram {Bull, U.8. 
Nat. Mus., 140, pp. 465: 1927) has prepared an account 
of about 500 species of nematodes in approximately 
fifty genera of the sub-orders Strongylata, Ascaridata, 
and Spimrata found in buds. Many of the descriptions 
are from obscure publications, and the author has done 
her best, often with inadequate data, to produce a 
entical account. Only seven new species are de¬ 
scribed,^ The main emphasis has been placed on the 
Spiruroidea,, which may be regarded as primarily and 
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characteristically bird parasites These have inter¬ 
mediate hosts which are eaten by birds . the water 
birds eat the entomostiacan intermediate host, and 
the insectivorous buds accpiire the spirund from 
insects The author diiects attention to the observa¬ 
tion of 8eurat that infective third stage larv£E of 
sj^iiunds m arthropods when eaten by hosts other 
than the final one, e g. by rodents, migrate into the 
tissues of such a host and again encyst as third stage 
larvae Such an infected rodent would serve as a 
passive vector and would account for the infection 
of birds of prey. Keys are given to the oiders, sub- 
oi'ders, families, genera and species, which will greatly 
facilitate identification of these parasitic worms, and 
appended are a list of hosts with their respective 
parasites, a bibliography, and an index The Filari- 
odea and the Tricliuiata are not dealt with m this 
memoir. 

The Nature and Evolutionary Significance of 
Mutations —Considerable attention has been re¬ 
focussed on the problems of evolution by this year’s 
presidential address to the British Association, and 
the paper on mutations m the A??ie?'ica7i Naturalist 
(vol. 61, Oct 1927) will be read with interest. 
Prof. Gates points out that while organic evolution is 
now generally accepted as a historical fact, there 
never has been greater difference of opinion concern¬ 
ing the causes of the vast diversification of forms of 
life we now know. The problem of specific diversity is 
certainly not a problem with a single solution, although 
many biologists still try to explain all specific differ¬ 
ences and all phylogenies m terms of one evolutionary 
factor, or on one pet hypothesis. Prof Gates dis¬ 
misses tlie Lamarckian factor as having so far no 
satisfactory experimental eviclonco , ho is of opinion 
that the melanic variations of Tcpkwsut bistortata 
obtained by feeding the larva) on smoko contamin¬ 
ated foliage cannot be given a Lamarckian setting. 
These variations are in fact dno to actual germinal 
changes induced in certain ot the germ nuclei, in 
recent years our increased knowledge of the structure 
of gametes of organisms, and the way in winch differ¬ 
ences arise in the germ-plasm and are transmitted by 
inheritance, has thrown much light on problems 
connected with mutations Mutants show visible 
gametic differences—differences m ari'angement and 
structime of the chromosomes. These discrete 
changes in the germ-plasm are of many kinds, some 
‘ spontaneous,’ some connected with crossing, some 
induced by environmental factors. Of whatever kind, 
they must have played an important role m the pro¬ 
duction of species and varieties. In the tracmg of 
phylogenies an increasing amount of imjiortance is 
attached to parallel mutations and convergences, and 
the tendency of modern phylogenies is to deal less with 
divergences and more with parallelisms and con¬ 
vergences, a tendency shown m the recent conclusions 
of Bower on the phylogeny of the ferns. 

Chimeras in Potatoes. —Bud mutations in pota¬ 
toes, involving changes in colour or shape of the 
tuber, are well known, but a ‘ kostroma ’ mutant from 
the Russian variety Imperator differs from the normal 
only in havmg more dissected leaves and corollas. 
As described by Miss T Asseyeva {Joim. of Ge}iet%cs, 
vol, 19, No. 1), this mutant remains nearly constant 
when propagated from tubers, but occasional leaflets 
revert. Removal of the ‘ eyes ’ from a tuber leads to 
the regeneration of fresh buds which usually show 
reversion to the normal parent form. In this way 
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the ‘ kostroma ’ mutant was shown to be a clnmera | Ocean W'eatheb. —useful series of data is 


bmular exiiermients with several other potato varieties 
lead to the conclusion that many ot them are peri- 
clinal chimeras in which the outer layer of the tuber 
differs in its genetical capacities from the inner ones. 
This may accomit for some of the phenomena of 
pollen sterility in potatoes, as well as for the fact that 
forms produced from seeds frequently have tubers 
different from the parent clone. It may also have an 
important bearing on the question of ‘ running out ’ 
in potato varieties Several of the common varieties 
are indicated as clnmeras, though they mav also be 
hybrid in the ordinary sense. The author suggests 
that bud mutations are usually of a clumerical nature, 
but there is no indication as to how the potato 
chimeras may have arisen. 

Forest and Prairie —At the last meetmg of the 
iN'ational Academy ot Sciences at Washmj^on, Prof | 
Henry C Cowles, of the University of Chicago, | 
discussed the probable fate of the great stretches of | 
rolling grassland beginning in Illinois and stretching 
aeioss Iowa and Minnesota into Kansas and Nebraska, 
if they had not been ploughed into corn and wheat 
lands A brief account of the paper has been issued 
by Science Service, of Washmgton Prof Cowles 
distinguished two ttqies of prairies, edaphic and 
climatic. The former, occiUTing as interruptions m 
otherwise forested areas, are due to peculiar con¬ 
ditions of soil, soil water, soil chemistry or other soil 
conditions wdieie they oeciu This type is by no | 
means permanent, but exists as a stage in the develop- j 
ment of some more stable type of vegetation The 1 
trees^ that surroimd the edaphic prairie modify soil | 
conditions along the border until they are able to 
creep over it and establish themselves on the grassland 
Climatic praiiie is tjqiified by the unbroken stretches 
of grassland m the west, and its existence is deter¬ 
mined by general climatic conditions, regardless of 
local diffei'ences m soil It is a permanent type, to 
which all kinds of plant assemblies in the region 
gradually I'evert if left to themselves, for the climatic 
conditions mider winch it develops are mifavourable 
to tree growth. ^Tension hne’ prairies also, which I 
occupy an intermediate position between edaphic 
and clnnatic praiiie, will m the end become forest ! 
under a state of Nature i 

Geographical Factors in the Cotton Industry. | 
—The dependence of the cotton industry of Lanca- ' 
shire on imported raw material makes its location and i 
growth at some distance from a seaport not a little i 
remarkable, and especially was tins the ease in its ! 
early days, m the sixteenth and seventeenth centuries, > 
when land transport was bad. In a paper in the 
Journal of the Textile Institute for November, Mr j 
H. M'. Ogden discusses the geograpincal basis of the | 
mdustry. His paper is particularly valuable for the I 
number of old and modern maps wuth which it is 
illustrated. H© takes into account only the geo¬ 
graphical factors, without denying that liistoncal 
causes have also played their part. The cotton port 
was originally Chester, and it was not untii the 
Dee lost its usefulness by silting that, early in the 
eighteenth century, Liverpool began to displace it. 
^Ir. Ogden goes at lengtli into the distribution of 
weaving ancl spinmng in the cotton manufacturing 
area, and shows that the important geographical 
factors were the upland area to the east, with abundant 
rainfall, giving an even supply of soft water tlirough- 
out the year. Soft water in abimdance is required 
for all the processes of maniifactiu’e. wlule the applica¬ 
tion of steam power to the industry caused a further 
demand for it. Details are given of the distribution 
of rainfall. 
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collected and tabulated from various sources by the 
Komnkiijk Nedorlandscli Meteorologiseh Institut 
I bearing on the weather of the x4tlantic, Pacific, and 
Indian Oceans The pamplilet (Puhlicalion of the 
Institute, 107 B) giving the data for 1925 has now 
appeared. There is no map, but the ocean is divided 
into ten-degi’ee scjuares from lat. 25° N. to 30° S. m 
the Atlantic, trom lat. 10° N to 20° S. m the Indian, and 
from 30° N. to 30° S in the Pacific Ocean. For each 
month, in each scjuare, is given the force and dnection 
I of the wmd, pressure, temperatime of the air, and 
j water, cloud, and percentage of hours of ram. A few 
! squares m the Pacific are blank, and the figures m 
' some scjuares, especially in the Pacific and Indian 
Oceans, are based on few observations. Others in the 
northern Indian Ocean are the result of several 
hundred records. The publication is considerably 
interesting, especially after the data have been 
plotted on charts. 

Ript Valleys.— ^An important paper on fault 
troughs, both superficial and profound, appeals in 
the Journal of Geology, p 577, 1927, from the of 
Stexihen Taber. He i ©views the evidence bearing on 
the origin of the greater featuies of tins land, such as 
the nft valleys of Africa and the Rluiie, and concludes 
that they have not been foimed by thrust faulting. 
Of the responsible factors he favoims tension as the 
most important, and shows that normal faulting 
should be accomx3aiiied bv an ux>tiltmg of the 
plateaux along the rims of the trough It is leahsed 
also that extrusion of lavas and increase of density of 
the material m depth—due in part to exxiuLsion of 
gases and crystallisation—must be contributory 
causes in many x>l<;^ces. There ax^x^ears to be some 
confusion between oceanic deexis and nft valleys, but 
the author is wise ui advocating a complete investi¬ 
gation of the Bartlett trough by the co-operation of 
geodesist, geologist, seismologist, and ocoanograxiher. 

Photo-elasticity. —^\"olume 7 of Scientific Papers 
from the Institute of Physical and Chemical Research 
of Tokyo contains three x^apers by i\Ir Z. Tuzx on the 
properties and apphcations of a new material, ‘ pheno- 
lite,’ intended for photo-elastic research. It is made 
from phenol and formahn by the catalytic action of 
ammonia and is baked at 150° C. It is easily -worked, 
takes a fine polish, is very transparent, and light yellow 
in colom*. It breaks in tension at 300 kilograms x>er 
sq. cm., its extension being proxiortional to the load 
up to the breaking point. When examined m polar¬ 
ised hght under stress, about 10 equal stress bands are 
\’isible before the brealang xDoint is reached, so that 
it admits of a much more accurate estimate of stress 
than does celluloid. Its coefficient of volume ex¬ 
pansion is 0 000564 and its heat conductivity 0 00044 
at 35° C. Photographs of the stress bands are given 
for beams of both miiform and varying thiclmess when 
loaded and when heated to 140° C and plunged into 
cold water. 

Light Quanta and Interference,' —Some inter¬ 
ference exx^eriments with weak sources of light, which 
are described by A J, Dempster and H. F, Batho in 
the November issue of the Phys%cal Review, show in a 
conclusive way that a single quantum of radiation has 
sufficient extent to produce fringes. The helium line 
at 4471 A was emiiloyed, as its decay constant is 
known from the experiments of Prof. Wien -vuth 
positive rays, and its intensity was determined in each 
mstance by comparison with the radiation from a 
black body. Using an echelon grating, the charac¬ 
teristic double order xiatterns which could be x^hoto- 
graphed showed that the quantum retained its 
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coliereiice alter sinailtaneoiis passage through several 
steps, whilst with an air film between parallel plates, 
an even more stringent test could he imposed, which 
showed that a quantum follows the classical law\s of 
reflection and transmission, and recombines aftei- 
wards with the difterence in phase required by the 
wa\ e tlieorx of light 

Etheb Drift.— The latest repetition of the Michel- 
son-jMorley experiment, winch is described by K. K. 
Illmg%^orth in a recent issue of the Physical Review 
(p. 692), has yielded a null result, no ether drift being 
recorded greater than one kilometre per second, the 
probable error of the measurements. An interfero¬ 
meter wns used of the modified type m w’'hich one of 
the totally reflecting mirrors is interrupted by a small 
step of about one-twentieth the w^ave-length of green 
light, upon w’hich the fringes are formed and view’ed. 
The half-shade appearance of the line of dislocation 
gives an accurate means of detecting small differences 
in path, so that a careful untrained obseiwer can 
notice a shift of less than a thousandth of a fringe. 
The experiments were performed in the California 
Institute of Technology at various times during the 
summer of 1927, and included runs made both under 
isothermal conditions and with slow progressive 
changes of temperature, the effect of which could be 
eliminated in the final analysis of the observations 

A Novel Electric Fxjbn-ace. —A new form of 
electric furnace is described in the Chemiker-Zeitung 
of Nov. 9, which is suitable for heating quartz or 
porcelain combustion tubes to a temperature of 
1300° C. It is mounted on rails in such a way that 
movements of ten to forty centimetres are possible 
m four directions This enables one to remove the 
furnace from the hot tube and to keep it hot while 
the tub© IS cooling. The furnace is supplied by the 
firm Laboratorimnsbedarf Gesellschaft, Essen 


The Crystal Structures of Mercuric and 
Mercurous Iodides. —Kn investigation of the crystal 
structures of the mercury iodides carried out by 
M. L. Huggins and P. L. Magill, and published in the 
October number of the Journal of the American 
Chemical Society, confirms the previous results of other 
workers. Crystals of both compounds are tetragonal 
and the required data for the analysis were obtained 
from Laue and spectral photographs. In the case of 
mercuric iodide, Hglg, each mercury atom is sur¬ 
rounded tetrahedrally by four iodine atoms each at a 
distance of 2*77 A., and each iodine atom by two 
equidistant mercury atoms. The molecules appear 
to be arranged in layers, and the shortest distance 
between two iodine atoms in different layers is 4T0 A. 
The crystals readily cleave parallel to the ( 001 ) faces 
and this is probably accounted for by the fact that the 
attractive forces between the layers are much weaker 
than those between the atoms in any one layer. 
Mercurous iodide, Hggla, is an aggregate of IHgHgl 
molecules, each mercury atom being surrounded by 
four iodine atoms and \uce versa. The shortest inter¬ 
atomic distances are: Hg ~ Hg, 2*72 A.; I - I, 3*42 A., 
Hg “ I (on same tetragonal axis), 2-75 A. 


^ AlUMIK-O ~ SILICATES AKD OXALATES. -Alumino 

silicates are of considerable variety and of abimdan 
occurrence m the mineral kingdom, and many viewi 
have been expressed as to their constitution. Be 
cently. Prof. Walter Wahl, of Helsingfors, in a seriei 
of papera published in Finnish journals and sum 
marised in the ZeUschriftfur Kristallographie (voL 66 ) 
has worked out a complete analogy between thes< 
aud the alumino-oxalates. He had found that certah 
^mmnium trioxalates can be split up mt< 
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opticallv-active enantiomorphoiis isomers It there¬ 
fore becomes necevssary to write a co-ordination 
torinula with a central sexavalent (co-ordination num¬ 
ber of 6 ) aluminium atom surrounded by six (C 2 O 4 ) 
groups, giving a complex tervalent amon In some 
of these complex compounds the cential aluminium 
atom is quadrivalent (co-ordination number of 4). 
Replacing the oxalate groups by ‘ sihcyl ’ (SiOg) and 
‘ disilicyl ’ (SigOg) groups, co-ordination formulae on 
the same lines are written for a large number of 
minerals. For example, orthoclase is wTitten shortly 
as [Al 2 (Si 03 ) 2 {Si 205 ) 2 ]K 2 and leucite as [Al 2 (Si 03 ) 4 ]K 2 , 
these formulae suggesting an explanation of the 
breaking down of orthoclase into leucite and silica at 
a high temperature Polymeiised formulae for the 
micas occupy almost a page of print. Silica also is 
not always quadrivalent in the silicates, as suggested 
by analogy wuth the fluosilicates [SiFgJR'g, and there 
may thus be isomorphous replacement of silica wuth 
co-ordination number of 6 by aluminium also wuth 
co-ordination number of 6 Such a replacement had 
indeed been suggested by P. A. von Bonsdorff in 1821, 
but this was acceptable only before the current views 
of valency had developed, and these it seems must 
now be modified. 

The ‘ Isomeric ’ Chlorides of Ruthenium. The 
results of work carried out by J. L. Howe and de¬ 
scribed m the October issue of the Journal of the 
American Chemical Society, seem to dispose of two of 
the problems connected with the chemistry of ruth- 
emum, namely, the apparent existence of two isomers 
in the KaRuClg series and the valency of ruthenium 
in the blue compound formed when ruthenium solu¬ 
tions are treated with a strong reducing agent. It is 
shown that the senes previously considered to be 
MaRu’^^Clg is really MgRifi'^ClgOH containing quadri¬ 
valent, instead of*tervalent, ruthenium, and that the 
so-called ‘ aquo ’ senes is actually an ordinary senes of 
tervalent ruthenium crystallising as MgRu^^Clg. H 2 O. 
There are, therefore, no isomeric ruthenium chlorides, 
and since KgRuClg does not exist, a possible co¬ 
ordination number of five can no longer be claimed for 
ruthenium. In all the above salts the co-ordination 
number is six Hydrated luthenium oxide is usually 
considered to be RU 2 O 3 . aiHgO, but is more probably 
RUO 2 . icHgO, since m solution it always gives 
HgRuClgOH. When the latter substance is reduced 
by two umts, it gives the blue solution referred to 
above, which, therefore, contains bivalent ruthenium, 
as Claus supposed. 

Variation of Engine Power with Height. —The 
manner of variation of the power of an engine with 
height has been the subject of much discussion m 
certain scientific circles for some time. It is of funda¬ 
mental importance in the reduction of aeroplane per¬ 
formance to a standard basis of comparison. Many 
investigations have been pursued to determine 
whether it is more accurate to regard the engine power 
at a defimt© rate of revolution as a fimction of the 
density only or of the pressure only. Recently Mr. 
Capon (R. and M. 1080, Aero. Research Committee. 
London: H.M. Stationery Office 4d. net) has 
suggested that the power is more precisely repre¬ 
sented as a fimction of (pressure)^/® x (densityIn 
a memorandum (R. and M. 1099, Aero. Research Com¬ 
mittee. London: H.M. Stationery Office 4d. net) 
entitled, “A Discussion of the Law of Variation of 
Engine Power with Height,” Mr. Glauert reviews this 
whole subject and shows that the simple pressure law 
IS midoubtedly better than the simple density law, 
but for greater refinement, Mr Capon’s suggestion 
certainly gives a very close approximation to the 
truth. 
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A Recent Modification of the Species-Idea4 

By Br. A B Dbooglee\ter FoRTUYisr. 


TN view of the necessity of naming every organism, 
and from the fact that such a name often must 
be corrected when new biological facts become known, 
it follows that taxonomic systems are always changing 
Even the species-idea, which is the basis of taxonomy, 
IS changing The c|uestion which group of organisms 
has a right to be called a species has been answered 
in chffeient manners m different times. It seems 
to me that the cjuestion is always answered in agi’ee- 
nient with the development of biology in general 

Lamarck and Baiwin founded the species-idea 
upon organs and then changes as revealed bymoi 2 :>ho- 
logy and ]3hysiology IMendel was the fiist to dis¬ 
cover a means oi analysing the organism through 
other than mori^hological and physiological concepts 
He detected the now well-known heieditarv units 
or genes, these being the more natural units than 
organs. 

Because genes represented a new ^^ii^iciple in the 
analysis ot the oiganism they also came to be used 
as a new basis for the species-iclea. This was clone 
by Hugo de Vries in his mutation-theory, in which 
the exist mg species-idea of Lamarck and Darwin 
was partly changed and ^Dartly consolidated, A 
species from the point of view of de Vries—and I 
believe I may say that this is the prevalent species- 
idea at the present time—is a group of oiganisms 
possessing the same hereditary qualities, the same 
set of genes, and thought to be genetically pure In 
recent years the woik of Joiiannsen and others has 
given us more insight into the cfiiestion of what 
really constitutes a gioup of organisms that'is pure 
ill respect to heredity. Johannsen has termed 
groups of genetically identical organisms pure lines 
and a mixture of them a iiojiulation. Pure lines are 
not the species of Katime, though they can be isolated 
from the latter. 

We cannot defme a species as a group of organisms 
ha\dng the same genotype,^ for it is knovTi that often 
the male and the female of one species differ in the 
number of their chromosomes and in the number of 
their genes. Thus our idea of species must be wude 
enough to include organisms with genetical differences, 
as Dr. Hagedoorn and his wife, Dr. Vorstheuvel la 
Brand, have so ably shown in their book, The 
relative Value of the Processes causmg Evolution,” 
The Hague, Martiniis Xijhoff, 1921. 

The Hagedoorns urge us to remember that a 
species is a natural phenomenon and not a theoretical 
conception. Species, as found in Nature, are mixtures 
of genotypes, so if we follow Johannsen and term 
such a mixture of genotj’pes a population, a species 
is a population, but not every population is a species. 
In order to be a species the individuals of a group 
must mterbreed. Groups of organisms unable to 
propagate with one another do not belong to the 
same species. Therefore a species is a mixture of 
genotypes freely interbreeding and containmg some 
types of homozygotes as well as several types of 
heterozygotes or hybrids. 

Just because there is free interbreeding the group 
as a whole will have more or less constant composition 
and features, the type of the species. The absence of 
complete constancy m the character of a species 
doubtless renders it sometimes difficult to define, 
but on the other hand, as we know that species in 

1 From the Department of Anatomy, Peking Umon Medical College, 
Peking, China. Substance of a communication read before the 
Anatomical and Anthropological Section of the China Medical Associa¬ 
tion m Peking, September 1926, 

* Genotype here means type of a set of genes, not the type of a genus. 

No. 3034, VoL. 120] 


Nature are changing and unstable, our definition must 
take this fact into consideration. 

Independent of the work of the Hagedoorns such 
ideas are rising in the minds of several investigators 
to-day E S Gooch ich, foi example (‘‘Living 
Organisms,” Oxford, Claieiicion Press, 1924, p 151), 
called a species “ an assemblage of closely allied 
and interbreeding races, diffeiing from each other by 
small factorial differences, and rejiresenting as a 
whole its present phase of evolution ” The great 
jdasticity of such a deffiiition of the species is obvious 

So far as I know, no one has worked out this new 
idea of inconstant and impure sj^ecies more in detail 
than the Hagedoorns, who have done so with much 
success Although a species is inconstant and 
genetically unpure (that is, comxiosed of many 
genotypes and their hvbrids), it always tends to 
become more constant and more pure because in the 
struggle for existence an elimination of ill-adapted 
genotyjoes takes place, and because new genotypes 
may only be introduced through rare eases of imita¬ 
tion or of crossing with other species Tlierefoie in 
accordance with the Hagedoorns we may call a 
species a population which is so situated and 
constituted that it tends automatically to reduce its 
variabilitj".” 

Hnder domestication so-called varieties exist side 
by side with the species to which they belong, tliough 
in Nature this is not the case. Among the spairows, 
for examxile, we find now and tlien a white specimen ; 
but these albinos jiropagate with gray spariows and 
return in their offspring to the s^iecies. According 
to the Hagedoorns varieties do not exist outside a 
sjiecies, but within it. They call a variety those 
individuals together whicli differ in some marked 
way from the common tyxie, when there is nothing 
in the circumstances which isolates these organisms 
and jirevents them from crossing treely with tyxucal 
ones.” 

If a sx^ecies be com^josed ot many genotypes, the 
addition of one new genotype will not much alter the 
species. Therefore even a mutation will not always 
obviously change a species, but mutation remains' a 
source foi new genes and consequently for new 
genot^qDes, so it remains in this way one of the origins 
of species. On the other hand, new species may 
arise, apart from mutation and hybridisation, by 
mere isolation. 

If a contmental j^eninsula be transformed into an 
island and some members of a species originally 
continental thus become isolated, then the mixture 
of genotypes represented by the individuals on the 
island may be different from that obtaining among 
the mdividuals remaining on the continent. Both 
mixtures will move towards their own ectuilibnum, 
and therefore so long as they are isolated the island 
and the continent will each have its own species. 
These species would have arisen suddenly and without 
adaptation. In this way the fact may be explained 
that islands like the Galapagos having similar climate 
and conditions but being isolated from one another 
by deej) seas have each their own closely related 
species of many types of ammals and plants, a fact 
which Darwin failed to explam. 

This new species-idea is of importance because it 
shows that there is no reason for specific discrimina¬ 
tion among the mdividuals of a group freely inter- 
breedmg. Take, for example, the house-rat. Be it 
presumed that from Norway to Manchuria, through 
Europe and Asia, all house-rats are freely inter- 
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iH'etdiiiii: 111 case tliey beloiiLi to one species, 

J//es‘ <i( ciffiiU}/iih uL 2Ius Hi)/rrqicus. Tlua‘c is no 
]*easoii tu call tiie lat of IMaueljuiia. even it ifc rliftei.s 
troia ihe Eino])eaii lat, a snn-^^peeies [Ejunufs 
norretjK'us caraco) or even a diHeicnt sipccies (J/as 
caKieo) as lias been done A'ariation is tound t^oiv- 
vdioie, fur the veiv reason tliat a species is a population 
ot inanv genotypes If one wants a pine genotype 
one vili not iin'd it in IM'atiire, but one niav isolate ii 
liom the natural stock by breeding the rats scieiiirti- 
cally Theretoie in lesearch work it is often advisable 
either to use the impure species as such or to work 
with niateiial which lias been artifically and thorouglily 


purified, but not with an arbitrary impure portion of 
the wiiole impiiie species. 

A taxonomic name represents a pheiiotytie, although 
it always suggests a genot^^ie. In how far it really 
represents a genotype may only be detected after 
scientific breeding. ITliether it'repiesents a species 
may only be decided after a careful study m Nature 
of the life of the individuals indicated by the name. 
For these reasons palaeontological names can never 
be proved to indicate more tban phenotypes 

This new species-idea is also of significance m the 
field of anthropology^, for if mankind as a whole be 
freely interbreeding, then biologically speakmg, 
mankind is only one species. It is a species so much 
the more because it tends to reduce its own varia¬ 
bility by the extinction of some minor races and by 
o^er Pure lines are absent in man, while 
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liybrids, on the othei hand, aio numerous, ljucause 
oven tho children ol a man ith l)rowii and a wTnnan 
M itli blue e^ es umst he calltHl lubiids The gioups 
ie(*ognised bv aid hro])ology as races certaiiiiy are 
luderogeiieuLis poitions ot a lieteioacaieous whole, and 
then tiue nature cannot he hilly niiderstood without 
a thorough gouolypical analysis 

Hydrography of the South Atlantic 

ri'^HE ciuise ol the ex-gunboat llleico} terminated 
at Whliiclmshaven at the end of J\Iay last, after 
(>7,535 sea miles and ('rossmg the South 
Atlantic thu'tcon limeb betw^een 
Ahica and the South American 
conlmont This is the only survey 
ol the physical and cliemical con¬ 
ditions ol an ocean on such an ex¬ 
tensive scale 

Tho foiiith and final loport of 
tho expedition^ show's that the 
]irogi*amino of wx)ik, drawn up by 
the late Dr JMortz, has been very 
conijiletely earned out, in spite of 
difficulties incidental to work of 
tins nature. When the results of 
the observations are worked up 
and finally published, they will 
form a consideiable addition to 
our knowledge of physical oceano¬ 
graphy, and in all probability 
fundamental principles will emerge 
having ax>i)heations of practical 
value Whether this happens or 
not, scientific exploration of this 
nature is an effective way of 
‘ showung t he flag,’ an exceptional 
exponeiico for t.lie naval officers 
employed, and sound training for 
a[>prenti(‘es and seamiai 

Since H ]\I S f 7iu//rDf/rr was sent 
111 1S72 on a \'oyuigo of exploration 
of tlio coiHlitJons and life withm 
tho oceans, (hnniaipy has added 
much to our knowledge through 
tho ex])oditions of tlie Valdivui, 
National, Planet. DeutRchland, and 
now of ihe iMeteor, xVttor the 
voyage of tlio Challenge}, interest 
111 the pli,ysical conditions of the 
oceans centred mainly'm the drift 
of wmrm Atlantic water tow^ards 
the nortli-WGst seaboard of Europe 
Observations, mostly' by the iScandi- 
navians, led to tho inference that 
tins moA^ed siow'ly towards the 
Norw'egian coast, the drift being 
stronger in some years and weaker 
m otheis, and that those fluctuations m strength of the 
drift ran hand in hand witli fluctuations m general 
weather conditions and affected the fisheries, most of 
which are seasonal and sometimes fail, it is to be 
hoped that an investigation, on a scale commensurate 
Avith the German South Atlantic Expedition, may 
sometime be possible m the North Atlantic, and 
particularly^ in the area to the westward of France 
and Ireland. A wade field for inquiry still remains 
open. 

The report deals mostly with the programme of 
work carried out rather than with the results ob¬ 
tained. Undulatory movements in the water layers 
below the smface were foimd by A. Defant, most 
marked at and below the thermoclme. Smular 

‘ ** Die Deutsche Atlantische Expedition auf dem Meteor ” IV. 
Bencht. Z&iL dm GmUs fur Efdkunde, Berlin, 1927, Kr 5/6. 
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luidiilations have been observeri by Helland-Hansen 
(see Natltke, Jan 1 , 1927, p. 18) in the North 
Atlantic A use and fall ot both teinperanne and 
salinity was very marked at dejiths between 100 
and 250 ineties at a position sh<')wn liy an anchor 
on the track chart (Fig 1) wheie the depth was J350 
metres These luidulations appeared to be composed j 
of weaves liaviiig a period of about 12] hours and j 
of shorter waves with a peiiod of hours, as a ‘ 


gross result of winch tlie temperature at 100 metres 
varied between arcu 22" 2 C and 24“ b C. 

A sepaiate contribution by H Maurer ^ deals with 
the preliininary results of the liathymetrie survey in 
which some and direct somidmg was employed (Fig 2). 

- Die LoTniis;?en des Meteor imcl die Xautik ” Ibol Xi 7/8 


Larch Canker in Britain. 

IS probably no more strilting example of the 
assistance winch the botanist, and more especially 
the forest botanist, can render the forester than that 
afforded bv the lustory of the larch canker in Britam. 
The introduction of the European species ot larch 
{Larix fiaopwa) in the eighteenth century was 
followed by plantings, for the tune, on a considerable 
scale. The fact that, oving to the disability and 
value of the wood, all sizes from an early age {e,g, for 
sheep-net stakes) are utihsable, resulted in the species 
bemg planted without reference to the kinds of soil 
it recpured, or, as important, in the absence of 
any worloiig knowledge of the necessary thinnings 
which the young plantations reqmrecl. Old ideas 
and opmions, founded on premises wdiich lack the 
necessary scientific study of facts upon the ground, 
are difficult to ©radicate. 

The appearance of the larch canker {Dasyscypha 
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cahjcina Fuokel) in Britain and the devastation caused 
by tins fungus m larch woods led to a scare in the 
lat(ir vears of the mueteciith century. In some cases 
woods were so seriously infested as to justify their 
lemoval cn, bloc. Many others viiich with the know¬ 
ledge of the disease now available could haix^ been 
left standing, the seriously attacked trees only bemg 
felled, were cut down \Vorse still, larch grown in 
mixture with Scots pine and spiuce \ccre ruthlessly 
cut out under the mistaken idea 
that the fungus infection would 
spread In other words, that most 
disastrous occurrence m forestry, a 
" species scare,’ took place. A much 
saner view of the position was taken 
during the early years of the pieseiit 
contiiry. The disease was studied 
out in tlie v'oods, and with the 
fuller knowledge obtained, maiiv 
ownerfe ruefully recognised that some 
of their older standing woods had 
been reduced in value by 50 per 
cent, or more owing to the whole¬ 
sale removal of the larch a score of 
years or so earlier 

Two primary causes for the wide¬ 
spread attack to which the larch 
was subjected were established: 
the unsuitability to the species of 
many of the soils or localities in 
winch it was planted, and the ex¬ 
cessive density of the untlnimed 
plant at ions B oth were undo ubt eclly 
eontributoiy causes to the universal 
spread of the disease. It was estab¬ 
lished at the same period, however, 
that infected trees did not neces¬ 
sarily succumb to the attack ; and 
that a young plantation ot a few 
\ ears’ standing m vinch a con¬ 
siderable portion of the trees \\x*re 
infested would not che. The re¬ 
moval of the worst of the diseased 
trees sliould be earned out, the rest 
bemg left and kept under obseiw^a- 
tion. There are instances where 
such plantations have completely reeovexed 

A description of tins fungus and suggestions for 
its control are discussed in a Leap ft (No. 10) recently 
issued by the Foiestry Cummissioii, It is pointed 
out that the Euroxieaii larch is chiefly affected, 
the more recently introduced Japanese larch 
{Lanv leptolvpbis) bemg seldom attacked ; on 
the other hand, the West American larch (Lanv 
occideafahs) appears to suffer even more than the 
European. 

Under methods of control, the author of the Leaflet 
lays down, cpiite correctly, the necessity of not plant¬ 
ing larch upon unsuitable soils. The dictum apjjhes 
equally to many species, but is especially necessary in 
cases where a serious disease has made its appearance 
m the comitry: since the planter not only risks losing 
ins own plantation, but his mistake also loads to the 
infection of neighbouring ones. On the subject of 
sxoaemg, the author perhaps follows unconsciously 
the present policy of the Forestry Commission and 
advocates, m order to reduce the possibilities of 
attack, wide spacing in the formation of the planta¬ 
tions . “Never less than four and a half feet, or on 
the better sites fii^e and a half to six feet.’' Tins 
opimon is widely held in Great Britain at the present 
day. But it appears to be based on two fallacies. 
First, owdng to the fact that the correct mode of 
thinning larch was not understood as practised in the 
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Fig 2 —Deptlu tit tbe South Atlantic Ocean irum the inelimmary results ot sonic soundings 
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pa*st, the ])laiitations became cciigosted, damp, and 
airless, and bad attacks of cankei tollowed. Secondly, 
the laicii has alwavs been raised in plantations fioin 
planted-ont plants. Saving one or tvo instances 
only, no larch wood has originated from natural 
regeneration or from sown seed in Great Britain. 
The Leaflet m question, and many other wiiters, 
appear to assume that larch will never be raised in 
dense natural v oods in Britain. It appears at least 
doubtful that this assmnption is likely to prove 
justified. As the Leaflet shows, the life history of 
the fungus and the conditions it requires to thrive in 
are nov available to all. jNIaiiy of the mistakes of 
the past are thus avoidal)le Once the correct methods 
of thinning are applied, it is reasonable to siu‘niise that 
it may be possible to raise larch m Britain as well as 
other species in dense young woods and thus produce 
a finer quality of timber. 


Activities of Czechoslovak Engineers. 

rpHE magnitude of engineering undertakings in 
Czechoslovakia is not geneially realised. The 
]}ublication of the Almanac ” of the seventh con¬ 
ference of Czechoslovak Engineeis and Architects (a 
profusely illustrated qiiaito volume of 432 pages) 
directs attention to the achievements of its members. 
Jhe greatest Czechoslovak engineering concern, the 
Skoda works at Pilsen, occupies an enormous area, 
and the history of its precursor, the firm of Laurin 
and Klement, shows what rapid strides have been 
made in the construction of engines and motors for I 
various purposes. 

In the conference ])roeeedmgs three authors dwell 
iqioii the extension ot the use of power alcohol, 
whilst other chemical engmeeis foreshadow the use 
of both old and new poison gases m futuie war¬ 
fare. 

Sugar IS an important item m their export trade, 
an<l an account is given of the latest practice at a 
number of well-lmown factories. The report from 1 
the Semcice Experimental Beet-growmg Station also 
gives an idea of the progress made in improving both 
the crop and the sugar content of the beets. 

Mlada Boleslav, in north-east Bohemia, where the 
conference met, is near the centre of the gem, glass, 
and textile industries. Reference is made to all 
these m the “Almanac,” which dves descriptions of 
the garnet-cutting industry at Turnov, the glass¬ 
making at Jablonec, and the textile trade of Liberec 
(Reichenberg). 

Another subject which received attention is long¬ 
distance telephony. The construction and equipment 
of stations for this work and the essentials for good 
transmission of s|)eech by cable or radio were de¬ 
scribed, together with an account of the transmission 
stations of Prague, Bmo, and Bratislava. 

Technical education has not been neglected in 
Czechoslovakia, and the principals of a number of 
special schools indicated to the conference the Imes 
upon which their work is carried on, and make mention 
of the good results that have accrued. 

An interesting feature of the conference was that 
prominent industrialists and statesmen were invited 
to suggest in which directions they considered there 
was scope for improvement and further development 
in engineering activities and to indicate where 
engineeis had neglected to make the necessary develop¬ 
ments in the past. Several instmctive rephes are 
printed in the proeeedings, and it may be added that 
th^ £y?e applicable to other countries besides Czecho¬ 
slovakia. 

120] 


University and Educational Intellig-ence, 

Cambridue —Dr Isl Dixon, Emmanuel College, 
has been appointed Emveisity lecturer in bio- 
cliemibtrjv^ 

Under the will of the Rev. J. fi. Ellis a sum of 
about £(J5,000 will shortly pass to the University. 
The Cbimcil announces that it has given prehmmaiy 
consideration to the possibility of finding from tins 
and other sources means to provide for a substantial 
portion ot the new University Libiary and for new 
lecture rooms for the hterarv faculties A detailed 
report wall be made next term 

8ii Humphry Rolleston will represent the University 
next IMay at the tercentenary celebration by the Royal 
College of Physicians of the publication of William 
Harvey’s book, “ Do inotu coidis.” 

London. —^An otter by the joint committee of the 
Paviors’ Company and .of the Institution of Himicxpai 
and County Engineers to establish a part-time chair 
of highway engineering m the University for post¬ 
graduate students has been ac'copted. 

Oxford. —Cecil Graham Traquair Morison, reader 
m agricultural chemistry, has been elected to an official 
studentship at Christ C’hurch. 

Jolm Carew Ecclos. Rhod(}s vScholai from Melbourne, 
has been awarded the Francis Gotch IMemorial Prize 
and has been elected to a junior research fellowship at 
Exeter College. 

John Hulton Wolfenclen, Proctor Travelling Fellow 
of 1924-5, has been appointed lecturer m chemistry 
at Exeter College 

Stanley Carson, Fellow of New College, has been 
elected a member of the Committee of (k'ography. 

New science laboratories at the City of London 
School woic formally opened on Dee 20 with a 
reception by the I'hairman of the sidiool committee 
(Mr Cecil F J. Jcamings) and the headmaster (Rev. 
Dr Prebendary Chilton), followinl by a coiivia’sazione 
to which 1500 guests were invited' The sile of the 
school on the Victoiia Embankment is probably as 
fine, and certainly as valualile, as that of any school in 
the kingdom. The penalty of eminence m this case 
IS the (Iifficulty of extension The present alterations 
have been carried out at a (‘ost of £22,000, and include 
four class rooms, a large lecture hall, a new dining¬ 
room, an armoury, and the remodelling and refurnish¬ 
ing of the whole of the top floor for the teaching 
of science All this has been accomplished without 
encroaching to any appreciable extent on the play- 
groimd space. The new extensions were rendered 
necessary by recent movements in the direction of 
teachmg science on a broader basis and to larger 
numbers of non-speciahsts. The school was one of the 
first to introduce natural science into its curriculum. 
This teachmg was by ‘ block ’ lectures covering a wide 
range and taking in the whole school, but with very 
little opportunity for practical work. It has been the 
fashion of late to depreciate this kind of teaching; 
nevertheless, the fact remains that many old citizens 
who became famous in after life had their enthusiasm 
aroused and their imaginations stirred by these 
lectures. This, rightly or wrongly, was followed by a 
period of increasing specialisation for the comparative 
few and concurrent limitation of oppo'rtunity for the 
rest The new movement is towards a broademng of 
the basis for all. General science, including biology^ 
will be taught on the classical side, physics-with- 
I chemistry on the modem side, while on the science 
side limited specialisation in physics, chemistry, and 
1 biology will he possible. 
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Calendar of Discovery and Invention, | 

December 25 , 1758 .—]^^ewtoii having stated the | 
principles by which the orbit of a comet could be | 
determmed, Halley traced the paths of twenty-four j 
comets which had appeared "between 1337 and' 1698 i 
‘Finding three tracks closely resembling one another, j 
he was led to die conclusion that the so-called three j 
comets were but different appearances of the same i 
comet at intervals of about 75 or 76 years Further j 
investigation, m wdiich he allowed for the retardmg j 
influence of Jupiter on the comet, led to the pre- i 
diction of this comet’s return. He knew he could not | 
live to see it, but he wrote, “ If it should return, | 
according to our predictions, about the year 1758, i 
impartial posterity will not refuse to acknowledge that 
this was first discovered by an Englisliman As the 
time tor its reappearance drew near, its orbit was 
recalculated and the comet was recognised on Christ¬ 
mas Day, 1758 

December 27 , 1831 .—Kecommended by Prof, j 

Henslow to Ca[)tain Fitzroy. who was about to set 
oui in H S Beagle to survey Patagonia, Terra del 
Fuego, Clide, Peru, and some of the Pacific Islands, 
Dai win, then twenty-two veam of age. joined the | 
expedition as naturalist, and the Beagle^ after being | 
driven back tvnee by gales, finally left Devonport j 
on her famous voyage on Dee 27,*^ 1831 The trip 
lasted neaily five years, the vessel reaching Fahnouth 
on Oct 2 , 1836 

December 28 , 1814 .—It was while serving as a, 
government civil engineer in the Corps des Fonts et 
Cliaussees that Fresnel, on Dec 28, 1814, wrote to a 
friend inquirmg what was meant by the polarisation 
of light. The information obtained was quickly 
mastered, and from that time dates the begmnmg of 
Ins valuable studies in optics 

December 28 , 1895 .—On a building, at 14 Boulevard 
des Capucines, Paris, is a tablet commemorating the 
first public display of a kinematograph film by the 
Brothers Luzmere on Dec. 28, 1895. 

December 29 , 1566 .—Few men of science have been 
called upon to fight a duel, but Tycho Brahe’s fight at ' 
Rostock must always remain of interest to astrono- I 
mers Tycho’s quarrel with his adversary, Mande- 1 
rupms Pasbergms, is said to have origmated m a I 
difference of opinion respecting their mathematical 
acquirements The duel took place cii the dark even¬ 
ing of Dec. 29, 1566, Tycho then being twenty years 
of age. In the fight Tycho lost his nose, Ibut, as 
Brewster remarked, it was fortunate for astronomy 
that his more valuable organs were defended by so 
faithful an outpost.” " ! 

December 31 , 1839 .—Weld's ‘‘ Histoiy of the Royal i 
Society ” contains some interesting notes on Her- < 
scheFs great telescope, and mcliides * The Hersehehan { 
Telescope Song,” the '' Recpiiem of the Forty-feet ' 
Refl.ector at Blo-ggh,” written by Sir John Herschel, 
to be sung on the New Year's Eve, 1839-40, by 
Papa, Mama, Madame, and all the Little Bodies 1 x 1 the 
tube thereof assembled.” Tlnee of the verses ran: 

Full fifty years did he laugh at the storm, 

And the blast could not shake his majestic form ; 

Now prone he hes, where h© once stood high, 

And search’d the deep Heavens with hjs broad bright eye 

There are wonders no livmg wight hath seen. 

Winch withm this hollow have pictured been ; 

Which mortal record can ne'er recall, 

And are known to Him only who makes them all. 

Here watched our father m wmtrj,^ night, 

And his gaze hath-been fed with pr©-Adamite light; 

While planets above hmi, m circular dance. 

Sent dovm on his toils a propitious glance. 

E.C. S. 


Societies and Academies. 

London. 

Royal Society, Dec. 8 {continued fwm p. 902).— 
F. H. Constable Spectropliotometnc observations 011 
the grow^th of oxide films 011 iron, nickel, and copper 
The refl.ectmg power of the metallic films increased 
considerably on activation , this exjDlams the bright- 
enmg of the oxidation colours consequent on the 
oxidation of the metal. The phenomenon -was mu¬ 
tated by oxidising a cylinder of metallic copp)er 
dnuded into four p 0111011 s,, burnished, sandjiaperecl, 
and two electrolytically deposited The brightness of 
the respective colour sequences were in the same order 
as the brightness of the metal surface on which they 
were produced. The colour sequence on copper 
showed strong reds and weak blues This is attributed 
to the strong specific reflection of red light by metallic 
copper. The sequence of nickel was remarkable for 
the absence of red colour, only browns being visible, 
while the dark blue was of remarkable intensity The 
effect is attributed to the specific absorption of 
nickelous oxide The coloms on iron are noiinal to 
blue, after winch the absorption becomes so strong as 
to distort the secpieiice. 

J W Lewis xAii experimental stiidv of the motion 
of a viscous licpiid conlained between two coaxial 
cylinders. Mathematical laws deduced by G. I 
Taylor for the ease when ratio of interspace (d) to 
raclius (Rj) of the inner cylinder is small have been 
confii'med MTien the outer cylinder is fixed, the 
expiession for the ciitical velocity at which the 
laminar motion gives place to vortex motion holds for 
values of the ratio J Rj as high as 0 71, and for 
licpiids the coefficient of viscosity of which varies from 
0*006 to 0 018 C G.S The determination of the 
critical speed can be used for the measurement of 
\xscosities Mlien R^ =0*26 cm,, and R> = 0 45 cm , 
\useosities from 0*008 to 0 012 C G 8 can be measured 
with certamty to within 1 per cent 

C E Inglis • Oscillations of a bridge caused by the 
passage ot a locomotive. Matheniaticai methods ai’e 
developed for predicting the state of oscillation set up 
when a given locomotive crosses a bridge at a specified 
speed. The author, as a member ot a committee 
appointed in 1923 by the Department of Scientific} 
and Industrial Research to investigate impact effects 
111 railway bridges, had the results of practical experi¬ 
ment to point the way Analysis is applied in the 
fii’st instance to a long-span bridge where the state of 
oscillation is not sufficiently violent to stimulate spring 
movement m the locomotive. A more comprehensive 
analysis, in which bridge dainpmg and inertia effects 
of the moving load are taken into account, is applied 
to the case of an actual bridge of 2621 feet span. 
Laboratory experiments wnth a model bridge and 
locomotive were also described 

G R. Goldsbrough • Tides in oceans on a rotating 
globe. A method is developed by which it is possible 
to calculate the forced tidal oscillations m an ocean, 
bomided by two meridians, on a rotating globe. Wlien 
the ocean depth is proportional to the square of the 
cosme of the latitude, the determination of the semi¬ 
diurnal tide IS slightly simpler, and it is wuth this 
particular case that the paper is largely concerned. 
The method, in the case of the stated law of depth, 
permits of the determmation of the critical depths at 
wffiich synchronism with the semi-diurnal tide takes 
place. In an ocean bounded by two meridians 60° 
apart (which may be regarded as a representation of 
the Atlantic Ocean) the critical depth is not far from 
the mean depth of the Atlantic Ocean, The tides of 
that ocean may then be considered as arising from 
approximate synchronism. 
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W F. Sheppard : The fit of a formula for discrepant 
observations. For testing whether a set of observa¬ 
tions IS consistent with a particular }n"]4othesis, the 
accepted method is PoarbOii’s ‘ ’ method. The 

discrepancies between calculated and observed values 
being foimd m the usual way, the extent of agreement 
is smniiiarised in a latio P, which is, broadly speak¬ 
ing, the relative fiequeney of occurrence of similar 
or greater discrepancies in cases of the kind con¬ 
sidered the hj^pothesis involves unknovm 

constants which have to be determined fi'om the 
observations themselves, the formula is not exact. 
The important theorem is that, whatever (coirect) 
method we use for finding the constants and thence 
deducing the discrepancies, we arrive always at tlie 
&ame value for P. This is the result of linear relations 
between sets of discrepancies iound by different 
methods. 

J. Taylor . On a photoolectiic theory of sjiarking 
potentials The sparking potential is -a tunction ot 
the photoelectric emissivity of the catliode for the 
radiations accompanvmg the neutralisation of tlie 
positive ions at tlie cathode siu’face. It is assumed 
that no ionisation by collision is produced by the 
positive ions m the gas. The validity of the theory 
is examined for the case of helium and good c[uanti- 
tative agreement is obtained 

C. G Darwin : Free motion in the wa\^e mechanics 
"iVhereas previously the wave mechanics has mostly 
been applied to a study of stationary states, the 
present paper discusses its application to cases where 
there is a progress of events The following x^roblems 
are solved : Free motion of an electron under no 
forces ; motions of an electron in miiform electric and 
magnetic fields ; motion of an electron m an atom ; 
motion of an atom in a uniform magnetic field ; Stern- 
Gerlach effect; motion of the s]7mning olocti’oii 

A. Fowler • The spcetriun of doubly ionised oxygon 
(0 III). The paper includes a catalogue of more than 
300 lines attributed to 0 III, of which about onc-half 
have been classified by tho author and others. As 
was expected, the spectrum is generally similar to that 
of N II, and the terms so far determined arc in com¬ 
plete agreement with Huners theory. The assigned 
term values are based upon a sequence of three singlet 
D terms. The deepest term is of the ty}>e and for 
this the value 444661 has been determined by ado^iting 
. Bowen’s suggestion that the well-known green lines, 
X5006 8, X4958 9, in the spectra of gaseous nebulse 
are due to nregular combinations of deep terms of 
O III. The corresponding ionisation potential of 
O III is 54-88 volts. 

H. Dingle : The spectrum of fiuorm© (F I). The 
spectrum F I has been investigated in the region 
X7600-X8400, and the wave-lengths of 16 lines have 
been measured. The analysis of the siiectrum previ¬ 
ously made has been slightly modified and extended, 
and an approxmmt© ionisation potential ot 18 6 volts 
calculated. Relative term values of F 1, based on 
the two metastable states of the core, liave been 
deduced 

Lord Rayleigh , The line spectrum of mercury in 
absorption. Occurrence of the ' forbidden ’ line X2270, 
FPo “ This line can be observed as a sharp 

absorption hne m the imexcited vapour. The quantity 
of mercury required appears to be of the order 
times as much as for the resonance line X2537 

Lord Rayleigh • Senes ot emission and absoiption 
bands in the mercury spectrum. (1) The less re¬ 
frangible group is situated between X3000 and X2600 
and consists of 42 emission bands and 48 absorption 
bands. The emission bands are diffuse and sym¬ 
metrical, without heads, and the initial spacing is 
250 cm “1 and point of convergence is near X2537. 
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The initial spacing ot the absorption bauds is 148 
and the convergonco [)oint about X2645 (2) The 

more refrangible gioiip l>etwe(3n X2350 and X229() 
Lhidei tins ve iiave (a) A senes of omission bands, 
symmetrical, without heads, which me!go mlu an 
apparently continuous spectium ending t'xaciiy at. thi^ 
iorbidticn' line A2270, spacing alioiit 70 vin , 

(b) a series of tour bands, in absoiption, \\ ithout iieads , 

(c) a senes of absorption bands, ot finer sfiacMiig than 
(6) and in ])art supeiposed on the lattei Tlio con¬ 
vergence ]io in t scorns to be about X22(> !■ The spacing 
of these bands is imtiallv only 18 cm 

W -H. Taylor and J West The crysi.al striu'tuie of 
the chondrodite senes Fhoiidiodii.e, iimnite, and 
clmohumite have been examined hy t.ho lotating 
crystal method and liy the ionisation sjiecironKder. 
Humite 1 ^^ based on a simple orlhorhomluc lattice, 
s})ace groiqi tlu' unit t*cll (‘ont^aimng tour mole¬ 

cules Cliondrodite and chnoliuinitii an' t'ach basofl 
on a simple nionochnic lattice, s])a('e gi-ouf) (fiF, the 
unit cell contain mg two molt'culos Th(' (‘rysla.ls hear 
a stiong crystallographic iesemblanc.e to each othi'i 
and to ohv'ino, based on a hexagonal (‘lose-padu'd 
arrangement (somewhat expandocl) ot O atoms and 
OH groups, amongst which are (hstrihuied Mg and Si 
atoms, m such a way that w^hilst JVig at.oms he within 
groups of 6 atoms (O or Oil) each Si atom is sur¬ 
rounded by 4 O atoms. The MgaSiO, portion ot each 
crystal [lossesses the olivine stim-turi'. All throt' 
structures may m effect be regarded as limit up of 
alternate layers (parallel to tho c taco) ot Mg(OH)oj 
and olivine Tho cementing layer of Mg(OI-T).^ has the 
same thiclmoss in all, whereas tho thickness of tho 
olivin© layer differs tor each, th(3 ratio of the thick¬ 
nesses being that of tho MgaSiG.^ eontcHit of ('ach 
molecule. 

Physical Society, Nov. 25.—A F Knowler : On 
the ineasnrenK'nt of the el(*(*trK*al r(‘sis(.a.nc.(‘ ol porous 
materials Tlu^ n^sista.ne(^ of a, matt'rial is measured 
indcpinidontly ot thati at the surlact's m conta.cl< with 
it. Th(^ method is speeiafiy suited to the memun^- 
mont of the resistance ot ceramic, n^fraci-ory, and 
building materials. Results slxnv that- the (*ondu('- 
tivity of a building stone is nearly proportional to its 
moisture content. - P. K Kichlu , IvrCgula.rdh'.s m tlu^ 
spectrum of ionised noon 1110 theory of HuikI is 
applied m tracing douhkh terms a.nd mtc'rcoinbina- 
tions betw'con doublets and quartet.s, Ahnosti all the 
lines between 2500 and 3800 liavo bei'n accounted 
for, with a tew discrepancicvs - -Fzor* Griffiths. A 
calorimeter for the dot.ernimation of tiie heat de¬ 
veloped by fruit, A ditforential arrajigement is used, 
one container being filled with apples and tho other 
with dummy ajiplos of tho same thta-ma.! (iapacity, 
made of thin-walloil glass sphia'es filled with moistened 
glass wool. Kosistauco thormomotiTs composed of 
80 yards of nickel ware m glass t/ub(Ns arc disposed 
among the ap])les and tho dummies. They are con¬ 
nected dift'orontially to a slide wii’i*, on which a 
difterenco of one thousandth of a- (h'gnM^ causes a 
movement of tho contact makc'r ot 3 millimetres. 
The air circulation is controlled so as to maintain at 
will atmospheres containing from 2 to U) per cent, of 
carbon dioxide around the aj)})los The moisture con¬ 
tent of the air before and after circulation is detor- 
mmed by a dew-pomt apparatus, and a correction 
applied for the heat absorbed m evaporating water 
from the a,})])les At a temporatur’o of 2fi‘’ (t, sound 
apples generate boat at tho rate of about 0-012 calorie 
per second per kilogram of apples ; or for a.n apple 
of average size (21 inches m dianut.is') tlu^ rate of 
heat generation per second is one and a half thousandth 
calories. 
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Geological Society, Nov. 30.—C, W Osman Tho 
granites of the Scilly Isles, and their relation to the 
Dartmoor granites. Assuming that the whole of the 
granites of Devon and Cornwall are due to the same 
cause, late adjustments of the post-Carboniforous re¬ 
volution ; it IS shown, by comparing the two ends of 
the series, that the isostatic correction-sequence of 
intrusions is sunilar in both areas Previous to the 
intrusion of the granites tlie south-west of England 
had been subjected to three separate foldings, and 
the positions of the granite-laccohtes are directly 
related to the intersection of the ridges of these folds 
(a) Post-Silurian, Caledonian folding ; (6) Post-Middle 
Coal-Measures, Malverman folding , and (c) Post- 
Carboniferous, Armorican folding The granite-mag¬ 
ma crystallisation shrinkage-jointing, in regard to 
the production of pseudo-antidines and syncimes, is 
significant of direct roof-cooling influence The dee^ier 
into the laccohte the jointing is observed, the flatter 
the bed-jomts become, as the roof-cooling influence 
IS exhausted, imtil in the centre of the islands the 
bedding-jomts are horizontal Petrological differences 
between the granites of Bodmin IMoor and tho Scilly 
Isles and tho remainder of tlie south-western granites 
indicate a different source These two granite-lac- 
colites were supplied from a great Caledonian direc¬ 
tion-fault or senes of faults parallel with, but some 
miles off, the north-western coast of- Cornwall; only 
from such great faults could the allied Lundy Island 
granite have been intruded, all the other granite- 
laccohtes being intruded from the Start-Lizard series 
of faults. The pre-gramtic xenohthic inclusions in 
the Scilly granites mdicate a great difference m age 
between the floor and the roof of this laccohte 

Paris 

Academy of Sciences, Nov. 21 —Charles Moureu, 
Charles Dufraisse, and Gemvd Berchet; Researches on 
rubrene . pseudorubrene By the action of hydriodic 
acid on rubrene, iodine is sel free, which suggested that 
a hydrogenation product of rubrene had been formed 
No such product could be isolated, but a substance 
isomeric with rubrene was obtained, named pseudo¬ 
rubrene The cause of the liberation of iodine has 
not been elucidated —Jean Bajitiste Senderens and 
Joan Aboulenc : The decomposition of the fatty acids 
by sulphuric acid All the fattj^ acids, starting with 
propionic acid, are attacked by sulphimc acid at 
temperatm’os above 160"’ C. Details of the velocity 
of gas formation and analyses of the gases produced 
are given for various acids It was found that tho 
presence of a lateral chain favomed the attack by 
sulphuric acid —E Bataillon * Polyspermia m the 
triton and the simultaneous cleavage into four 
obtained by centi ifugation —Louis Roy was elected a 
correspondant for the section of mechanics —Felix 
Leprince-Ringuet The aiiphcation of the method of 
least squares to a system of unknowns susceptible of 
variation —J. A. Schouten bom© remarks on tho 
geodesic deviation and similar problems.—H, Mandel- 
brojt: buites of holornorph functions. Integral func¬ 
tions —^W. Gontcharoff • Integral fmictions —^F. Leja 
A property of double integral senes.—Geoige Alexits . 
Remarks on the divergence of Fourier's series of con¬ 
tinued functions —Krawtchouk : Analytical fmictions 
with real singularities —G Polya . The coefficients of 
Taylor's series —^Henri Benard . Cellular vortices and 
the theory of Rayleigh.—M Aubert, A Pignot, and 
J. Villey : The action of antidetonants on the adia¬ 
batic infiammability of hydrocarbons. Measure¬ 
ments of the initial temperatures necessary to obtain 
mflammation by adiabatic compression for mixtures 
of lead tetraethyl with cyclohexane, normal hexane 
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and normal heptane.—R Wavre , An extension of 
Stokes’s theorem relating to figures of equilibrium.— 
Thadee Banachiewicz , The fundamental relations of 
spherical polygonometry and the systems ot Gauss 
and Delambre of spherical trigonometry —Louis do 
Broglie Corpuscles and k waves —J F. Safiy : The 
jnediction of tho expansibility of invar in pieces 
obtained by hot or cold transformation —G Raveau : 
The theory of eloctrostnction. Criticism of a recent 
paper by Rocart.—G Simon Superposition rings 
obtained with two Fabry and Perot halt-silvered 
plates —Henri Chretien . The aplanatic telescope and 
its a}>pheations—Fred Vies, Paul Reiss, and Mile 
Madeleine Gex * Colouring matters changing colour 
ill the presence of neutral salts, and the constitution 
of a scale ot indicators with indices of variable 
massivitv permitting the comparison of saline solu¬ 
tions —Pierre Chevenard The influence of tho addi¬ 
tion of chromium on the internal friction of rever¬ 
sible feiToiiickels —Pierre Brun • The dehydration of 
aqueous alcoholic liquids Experimental study of 
mixtures of water, ethyl alcohol, and isoamyl alcohol — 
Auguste Le Thomas The suppression of tho internal 
strains m cast iron. The method suggested is to 
reheat the castings slowly to 650^ C.and allow them to 
cool slowly —M Wilmet • The estimation of the con¬ 
stituents of a gas mixture containing sulphuretted 
hydrogen, carbon dioxide, hydrogen arsonicle, hydro¬ 
gen phosphide, and acetylene —Paul Baud - The use 
of gypsum for the manufacture of ammonium sulphate 
Experimental studies on the conversion ot gypsum 
into ammonium sulphate by ti eating a suspension of 
the gypsum in ammoniacal solution with a current of 
carbon dioxide —eJ Or cel. The use of the photo¬ 
electric cell for the measiu'ement of the reflecting 
poyrer of opaque minerals. The method consists in 
the eomjiarison under the microscope of the mineral 
to be examined with another mineral (galena, or zinc 
blende) taken as a standard. The objective method 
ot R Toussamt is preferable to ocular comparison, 
since it IS free from the personal factor. Bournonite 
and famatinite can be readily distinguishetl by this 
apparatus —B. Dimitrievitch : A case of psoudo- 
jiolychroism of ealeite —Paul Corbin and Nicolas 
Oulianoff • A series of rocks of supposed Carboniferous 
ago near the Paradis des Praz, Chamonix (Aiguilles 
Rouges). These locks belong entirely to the Meso¬ 
zoic there are no Caiboniferous strata in this locality. 
—Devaux The measurement of the density of snow- 
fields and glaciers.—Pv- G. Werner Tho innuence of 
the medium on the growth of the fungi of lichens.— 
Em. Miege Several siiecial and endemic forms of 
Triticimi dicoccmn ■—^Louis Emberger . The vegeta¬ 
tion of the mountains of Central Morocco.-—Antonin 
Nemec The jiroportion of resins in forest humus and 
its influence on the humification of organic materials. 
—R, Legendre : Apjihcation of the idea of jiH to ill© 
preservation of seeds and tho offals of cereals. An 
increase in the alkalinity reduces tli© liability to 
fermentation or germination.—E. Roubaud : The 
trophic ]ireferenees ot Pyraustu nuhilalis The im¬ 
portance of the common wormwood {Artenusha vul¬ 
garis) as a plant for the jirotection of cultures. The 
Pyrahs chooses wormwood in preference to maize and 
the former is not killed by the pest. It is suggested 
that this fact may be useful in restraining the ravages 
of the jDarasite on maize —F. Henrijean • The cardiac 
systole.—Fernand Mercier The influence of sparteine 
on the cardiac action of adrenaline the adrenahno- 
spartomic syncope.— A. Vila and R Aticelle . The 
differentiation of the proteids of the blood serum. 
The determination of the sulphur affords useful in¬ 
formation for the definition of the separated fractions 
of the proteids It allows tho jninfication of the iwo 
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principal proteids of the serum to be followed — 
Millie. Heldt: The copepods ot the lake of Tunis — 
P. I. Mezernitzky • A new method for the quantita¬ 
tive measm’ement of the effects ot sun baths — 
Paternot, Maillet, and Rehm. An automatic ventilator 
for the permanent natural ventilation of rooms. A 
simple thermostat is comiected with a damper so that 
the movement of the latter is a function of the 
temperature. 


Official Publications Received. 

British 

^Memoirs of fclip Department ot Agiieultnre m India Cheimeal Senes 
Vol 9 No j - Evpeiiments uii tlm Feeding of Sorgtium Silage .aid Con¬ 
centrate to Scmtli Gah es By F J Wo!Ill and Sliaii Kant MiMa Pp 
121-173. (Caleutta Go\einnieut ol India Central Paldicition BiancU.) 
9 annas , Hid 

Xemoirs of the Asiatic Societ} ot Bengal Vol Ih, No 2 Studies iii 
Santal Medicine and connected Folklore By Eev P O Budding 

Parti Santal Medicine Pp 131-420 (Calcutta) lOlliupees 
Aimual Deport toi the Year 1020 of the South Afiican Institute for 
Medical Reseaich, Johannesburg Pp 734-2 plates (Johannesbuig) 
City of Leieestei Museum and Ai t Gallery. Twenty-third Report to 
the City Council, 1 st Apul loju to 31st March 1927 Pp 28 (Leicester ) 
Aeionautical Reseau h Committee Repoits and Memoranda No 1072 
<Ae 214) The Characteristics ot certain Aeioloil Sections for Intinite 
Aspect Ratio. By A S Hartshorn (A 3 a. Aeioloils-Geneial, 172 — 
T 23T8) Pp. 94-12 plates net No 1102 (M .70). The Undercooling 
of some Aluminium Alloys By Dr Mane L V. Gayter Work per- 
formed for the Engineerlug Research Board of the Department of 
Scientitic and Industual Research (A 21 ) Pp 244-15 plates Is 9 d 
net (London H M Stationery Office ) 

The North of Scotland College ot Agriculture Report on the Work of 
the North of Scotland College tor the Year 1926-27. Pp 35 (Aberdeen ) 
Report of the Department of National Defence (Naval Service), Canada, 
for the Fiscal Year ended March 31, 1927. Pp 28 (Ottawa: P. A 
Acland) 10 cents 

Th& Chrwu^f and DruT/ist Diary, 1928 Pp 4 S.S 4 -Diary. (London. 42 
Cannon Street) > r j v 

Journal of the Royal Microscopical Society Senes 3 , Vol 17, Part k 
December Pp -1-319-40G. (London) lOs net. 

'ffiie Journal of the Institution of Electrical Engineers Edited by P 
J ^ December Pp S.s-Pxxxiv. (London ' E 

and F. N Span, Ltd ) 10 » Qd. net. 

TmiHartiuna of the Royal Society of Edmlmtgh Vol. r>\ Part 2 , No 
h} Doleiit(*s of the Dalniahoy Synclim* By Dr 

Robert Campbell and Dr. James W. Limn Pp 489-51 if. 4-2 plates. 3 s. 
Vol. 55, I art 2 , No *22 The Peripheral Innervation of the Utmus. By 
Dr Amy S Fleming. Pp. 50T-529. 3 x. Vol 55, ihirt 2, No 2 ;i. 'riie 
Expedition to the South Pacific of the S. Y St. Geotge, Marine Ecology and 
Coral iormations m the Panama Region, the Galapagos and Manmesas 
Islands, and the Atoll of Napuka By Dr. Cyril Crossland. Pp 531- 
X)late. * 3 ,s‘. (Edinburgh Robeit Grant, and Son, London. 
Williams and Norgate, LM.) 

Report of an Inquiry into the Relation.ships of Technical Education to 
other Forms of Education and to Industry and Commerce. Pp. .50 
(London; *29 Gordon Square.) U, 

Report on the Teaching of the Life Sciences m the Education of Bovs 

friends* Guild ot Teachers, 

Bootham School.) 7d 

ByR.C Walkme. Second edition. 
Pp. 58. (Winni;^g : Industrial Development Board of Manitoba ) 

?n I>fl»rtment of Agriculture m India Entomological 
^ Midges, by Dr B. P Felt, 

rRri, Kuw ) (PsylUdae: Homopieraj, by 
Mohammad Afzal Hussain and Dma Nath. Pp. 44 - 274.4 plates 12 
Senes, Vol 10 , No. 4. Some new Indian 
1 ^ Ballard. Pp. 01-684plates X5-*21 U annas, 

2. A BacteW Soft Rot of Garden 
Pp. 29-3S+8 plates 5 annas; «4 
^ 4 Government of India Central Publication Branch ) 

PrthWi Scientific Study of Racial 

Vrf assisted by Ethel M. Blderton 

T pefeoher Pp. iv4245-404-t-12 plates (London 
Sr^net Laboratory for National Eugenics, University College ) 


Diary of Societies, 


THURSDAY^ Dickmber 29 


Royal Iitstitiitioit of Great Britain 
Engines: Rules which all Engines 
Lectures) (I) 


at 3 —Prof E N. da C, Andrade . 
must obey (Juvenile Christmas 


FjB/DAF, December 30. 


(Informal Meeting), at 7 3( 

A P. Moms. The Burmese Lacquer Industry, 


SATURDAY, December 31. 

Eotal Instittoion of Great Britain, at 3.—Ptof E. N da 0. Andrad( 
Engines Leammg about Steam (JnvOnile Christmas Lectures) (II,) 
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CONFERENCES. 

DiK’LMI.nU 29 JO Janharv b 

Conference of EuncvnoNvi. AsbooiAiioNs (at Uiuveisity College) 
riiintydaii, Ih'i 29, at 3—Sii Michael B Sadlti The Educatumal Outlook 
(Presidential Addifvss) 

Fiulai/, Dt‘< .10, at 10 a m —Eugenics Soeiidy 

At 10 .JU A Ai—Eduiation Guild ol Great Diitam and Indand —Sii 
Robert Blau* The Finance ot Education (Piesuleiitial Addu'ss) 

At 2 ‘lU.—Joint Coritei(*iice — Linkimj,-!!]) in Adolestent Education 
Sjtaalki'i —Miss M II Meade, iMIS Millington, G R Paikei, and T B 
Tilley 

At .5 30 —Oidei ol Woodciaft Cliivaliy —n D Ji'iiumgs-White The 
Biological Piiiiciides ul E<liicatiun 

At 0 —-IiiteTnational Language (Ido) Society —G- H Richardson • Ido 
Veisilicatiou —E M Turlc Radio and Ido 
Safuidaii Dcr 31, at.l —EducatioiiaUTandwoik Assoc lation —A F Collins 
The ITaee of Ciatt m Education 

At 3 —Association ot Head Misti esses ot Recognised Privat e Seliools 
—Plot Wmified Cullis Ediu atioii and Health 
Moiuiai/,J(tn 2, atll 30.—League ot Nations Union (Education Gommittet*). 
—Prot P M Rovby Geogiaphy and the LeagiuMit Nations 

At 3—Hcliool Naluie tSLudy‘Union—Dr E A Bathei The Use ot 
Mnsmims 

At .1 —Lf play Ilousi* —f^oeiology iii Education 
At 5—National lasigue loi Ui'alth, Matrinity, and Child Welfare— 
Discussifjii fc(4io()l Meals and Lln‘ Nutiitional Kefiuiieim'nts at 
Bchool ChihUen 

At .5 .30—Biitish Psyc-hological Society (Education Section).—Dr 
D Foisyth. Those Fust File Yfvm.s 

Tut'sdail, ,Itni 3, at il am—S ocu'by foi E\]>eiimciii and Ihsseaich m 
Education —J ll. Whitchousj* and otlieis Sunu',Needed Reloims m 
Education 

At 11 A M —Biitisli Bioadcasting Coipoiaiion — Demonstiation ol 
Educational Bioadcasting 

WednesiUnj^Jan 4, at 2 ‘30 —Joint Conleit nee —The E(|iupment ol Schools. 
Spmlcrs —T T Ri-es, iJ G Wood, and otlims 
At .1..50—Child Stmly Su(‘i(‘ty — 1)1 D FoTs>th The Elh‘ots of 
Bodily Iiitirmity on Cliaiactei Foimation in Chddhood. 

At 5 30—British Association lor Physical Tiaimng—Dr G P 
Glow den Physiology and Musculai Exorcise. 

'Thursday^ Jan 6 , at 2 30 —Association loi Education m Industry and 
Commerce —Some Recent Educataunal Expeiimmitys m Industry. 

At 5.30.—London Head TiMihius’ Association —Rev. Hon. Dr E 
Ljttelton The Growth ot tin* Human Mmd 
Friday, Jan. 0 , at 6 —King Allied School Society.—Dr Leonard Hill, 
Sunshine, Oiien Air, and lli'alth. 

January 4 to January 9 

GEoaRAPiiiCAL Association (at London School ol Econonnc.s). 

JVediiesdny, Jan. 4.—Meotmgs ot Standing Committees 
Thill \daiji, Jan 5, at 1130 a.m —Dr. Marion I Nowbigin: The 
Goograidiei and the Stiuly ot Climate (Lecture) 

At 5 -Sii John Russell * Pah'stine and its Agricultural Possibilities 
(Lecture) 

At 0 15.—-Piof, J. F Unstead • What hUouUI a Geography Teacher 
know -and bo 

Fiiday. Jan. b, at 10 a m ~ E. J Grfovd ami oth(‘r.s ; DiHcussion on 
Tile Uue of Oi<liianc(‘ Suivey Map 8 in Pnmai y Schools, 

At 10 AM — W E P Betts and others, DiseUKsioii on That 
Geography is the ITvotal Subject ui a Central School with a Com¬ 
mercial Bias 

AIIOam.—V. C. Spary and oUiets Discnssion on I’ost-Matncula 
tion Work 

At U -P) A.M.—Dr Vaughan CuruisU Ilarmonias of Scenery 
(Presidential Address) 

At ‘2 BO—Prof Rodwcll Jones The Praine Provinces ol Canada* 
Geographical Factors in their Economic Development (Limture) 
Satimlay, Jan. 7, at 10 30 a m—M ajor Sir E Humphiey Leggett: 

Economics and Administration in British East Afnca (Lecture). 
Sunday, Jan 8 (at Westminstm* Abbey), at 3 —Rev. Canon C. 8 . 
Woodward. International Relations m the Light of Geographical 
Science. 

January 5 and (5. 

Mathematical Ashogiation (at London Day Training College) 

Thursday, Jan 5, at 5 30.—Prof. S Brodetsky Gravitation 
Friday, Jan. b, at 10 30 a m —President’s Address: The Logical Eye and 
the Mathematical Eye • their Outlook on Euuhd'.s T’heory of Proportion 
At 11,30 A M.—Dr. W. F Sheppard, What l.s a I‘aitial Diflerential 
Coefficient? 

At 11 45 A M —W. Hope-Jones: Sound-Ranging. , 

At2 :i0 —P, Bolton : The Organisation oi School MathemaUcs.—A W. 
Siddons The Best Method ot Exanmmig School Mathematics, with 
special reference to the School Certilicate Evaminatum oi the Oxford 
and Cambiidge vSehools Exammation Board.—A. J. Taylor* and 
others. Discussion 

January 4 , 6 , and 0 

SoiKNCE Masters’ Association (in Chemistry Dejiaiimi'nt, Imperial 
College of Science, with Evening Meetings at Household and Social 
Science Depiartment, King’s College lor Women), 

Wedn^siRiy, Jan 4, at 8 16 r m —Sir Richard Gregory. Presidential 
Address 

Thursday, Jan "5, at 10 45 a m —Sir J B Farmer and Capt. Irby: 
Discussion—The Need of Scientific Investigators foi the Agricultural 
Industries Overseas 

At 12 .-—Dr. J. W. T Walsh. Some Modern Methods m Photometry 
(Lecture) 

Fndm, Jan. 6 , at 10,15 a.m —Prof. J C. Philip. Charcoal and its 
Activation (Lecture), 

At U80 A M.—Prof, W. A, Bone: Discussion—Industrial Openings 
m ScienHfie XecLnology. 
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Festivals and Survivals. 

I n L8EWHERE in this issue we publish the first 
of a series of brief notes on the calendar, 
which will appear from week to week in the coming 
year. These notes will deal with the principal fasts, 
feasts, and festivals of the Christian year, referring 
especially to the traditions, the customs, and the 
usages which are or have been associated with them. 
When possible, attention will be directed to similar 
observances in religions other than the Christian 
where these present analogies to, or serve to throw 
light upon, the origin and meaning of religions tradi¬ 
tion. It is by the citation of such parallels that much 
in popular belief and custom, which those who in the 
past were curious in such matters thought merely 
quaint or inexplicable, has been shown to be a 
survival of a primitive mode of thought and a 
corresponding ritual. In his monumental works on 
early forms of religion, Sn James Frazer has inter¬ 
preted the meaning of many of these periodic and 
seasonal observances, and he has interpreted them 
in such a way as to throw light on their signifi¬ 
cance in relation to the lowly as well as more 
highly organised beliefs. Throughout the “ Golden 
Bough,” in examples drawn from the beliefs and 
practices of Christian and pagan alike, there runs 
the central theme of the doctrine of atonement, of 
the sacrifice of a deity incarnate in man or animal, 
of the victim ofiered up for the salvation of the 
community, whether it be a community of wor¬ 
shippers or of subjects, and sometimes of both. 

Although the more primitive peoples of to-day as 
we know them may be by no means so unsophisti¬ 
cated as they are held to be m popular belief, yet in 
the simpler societies the primal springs of action are 
more readily to be discerned. In the more complex 
civilisations of advanced races they are overlaid 
and obscured by tradition, convention, and senti¬ 
ment. In all alike, however, from the lowest to the 
highest, in the ultimate analysis the fundamental 
urge is directed towards the preservation of the 
mdividual and the race. In some cases the two 
may conflict, as they did in the opposition of the 
spiritual and the material in the monasticism of the 
Middle Ages : in extremes both may be ignored. 
Given these fundamental motives in conjunction 
with the primitive animistic interpretation of 
Nature, on one side there arises from the magical 
ideas connected with the organs of reproduction 
and their function, an abhorrence of a contravention 
of sexual regulations in combination with a periodic 
unrestricted licence of orgiastic rites ; on the other, 
many and various means are brought mto operation. 
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especially at certain seasons of the year, to promote 
the fertility and prosperity of the stock or crops, 
and to ensure the preservation and increase of the 
food supply The sexual licence of a normally 
strict society finds its analogy in the sacrificial rite 
or ceremonial meal which, it has been found, at 
times and with some peoples, ignores the taboo of the 
sacred animal hior is it enough thus to enhance 
actively the forces, of Nature , the individual and 
the group must be protected from the influence, 
more often malign than benignant, of the spirits, 
whether they be conceived as of the deities or of the 
dead Hence the propitiatory rites, the funerary 
ceremonies, and the various means taken to drive 
away or ward off spirits and the ghosts of the de¬ 
parted. These dimly survive even to-day. All 
Hallow-e en is the Feast of the Dead , we still 
carry the dead man from the house feet first that he 
may not return. 

In a community as that of the British Isles, 'which 
for the greater part of its history has been pre¬ 
dominantly dependent upon agriculture, it should 
not be unexpected to find customs which point to 
a survival of these primitive ideas. Many of the 
customs of the ' harvest home ’ are to the ordinary 
observer now meaningless , but when, for example, 
as the last load is brought in, the men are drenched 
with w^ater by the women waiting for thorn, the 
rainfall which will bring fertility in the future is 
ensured^ When in some remoter parts a few stallvs 
of corn are still fastened together hi somethmg of 
the semblance of a human figure or ' dolly,’ it re¬ 
calls the time when the precious seed w'as preserved 
for the followmg season by being regarded as a 
material form of the deity, and mvested with all his 
sanctity. If it were possible to attain a position of 
complete philosophical detachment, it would not be 
far-fetched to regard the mystic communion of 
those who partake of a ritual meal of the first fruits 
of the grain, which embodies the spirit of the corn, 
or of the sacrificial victim m the religious rites -of 
some primitive tribe and of those who hold the 
extreme doctrines of the sacrament as one and 
the same. To-day in Italy a blend of paganism and 
Christianity sets up in a field after the harvest has 
been taken twelve little corn figures around a 
thirteenth, representing in the traditional form of 
the corn spirit our Lord and the Twelve Apostles. 

The election of a Ejng or Lord of Misrule on 
Tw-elfth Night goes hack far beyond the Saturnalia, 
with which it is usually compared, to their common 
ortgin in the ritual unrestraint of some primitive 
fertility rite. In even more dramatic form the 
folk dance ' gathering peascods ’ ensures magically 
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a full crop by the simulation of gathering it, and the 
Durham swnrd dance perpetuates the slaughter of 
the king to secure in a younger successor the vigour 
of the community. The Ab])ots Bromley horned 
dance may date from an eveii remoter time when 
members of a hunting community ^vom, not 
ash branches, but antlers on their beads to repre¬ 
sent the deer, thus securing the food supply hy 
a ceremonial representation of their prey. The 
Witches’ Sabbath, obviously a perverted fertility 
rite, also may go back beyond the agricultural to a 
pastoral stage with a six- instead of three-monthly 
division of the year at spring and autumn, as well as 
enshrine the memory of a ritual cannibalism not 
entirely due to a morbid popular imagination. 

It is not surprising that in the earliest days of the 
Christian Church a rigid abstention from the rites 
of paganism w^as required of believers, an abstention 
they frequently failed to observe Civic duties 
under Roman rule or m a community largely 
Greek entailed performance of, or participation m, 
a ceremonial involving religious elements Further, 
in aneasterii population of mixed races and religions, 
the desire to take part in a general merry-making is 
sometimes apt to overshadow differences of belief. 
The early Christians wore forbidden even to join in 
the custom of an interchange of gifts on the Kalends 
of January ; but how’ strong was the liold of the old 
gods is seen in tlio perpetuation of the Mother 
Goddess and the Veiled Artemis in the Madonna ; 
the medieval devil still shows the ch wen hoof of Pan 
and the horns of the wnodland deities. 

When the puritanical aloofness of the early 
Christians gave way in self-defence to a s])irit of 
compromise, the Christian feasts and fasts were 
made to agree in time with those of paganism or of 
the old dispensation. The celebration of the }iirth 
of Christ was fixed at about the winter solstice, 
time of the great feast of the god Mithra, while the 
Crucifixion and the Resurrection fell at the celebra¬ 
tion of the Passover and the spring festival of other 
oriental religions. It was the duty of the high 
priest to fix the date of the Passover from observa¬ 
tion of the moon’s phases * the Church still fixes the 
date of Easter in relation to the same phenomenon. 
The coincidence of these festivals did not escape the 
notice of the ancients themselves, and the followers 
of Mithra accused the Christians of having copied 
their rites, while a like accusation "was brought 
against them hy the Christians It must also he 
remembered that, owing to their racial inheritance 
and their social environment, the early Christians 
did not differ essentially in mentality from their 
fellows. However far apart they stood from them 
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111 form of observance and theological doctrme, 
their fundamental religious ideations had not yet 
diverged much from those of their contemporaries 

Traces of this relationship can be seen m the 
theological discussions within the Church to quite a 
late date. Purely magical ideas abound in the 
writmgs of the Fathers and the lives of the Saints 
Much of medieval and still later belief—^witness 
the doctrine of witchcraft—is essentially primitive 
Mathew Hopkins, the Essex witch finder, who swam 
a witch or weighed her against the Parish Bible, 
duffers in method but not in kind from the South 
African vitch doctor who ' smells out ’ a witch by 
‘ throwing the bones ’ Witchcraft was not merely 
a popular superstition. Even in the seventeenth 
century, belief in the witch to many was a test of 
orthodoxy, while the doctrines of the Council of 
Trent contain elements which are of the purest 
animism, at least in form, however theological inter¬ 
pretation may now attempt to explain them away. 

The reason for the persistence of a primitive 
mode of thought which we now look upon as alien 
to the true spirit of Christianity is not far to seek 
In the s|)read of Christianity, however strong the 
denunciation of paganism, a certain toleration and 
adaptation was the practice This was inevitable, 
especially in the later days of missionary effort, 
when a prince and all his people might be baptised 
en masse on one day. It was impossible that every 
individual, or even that any considerable number, 
had ah’eady been personally convmced of his or her 
theological error and instructed m Christian doctrme 
Consequently, in the remoter parts, such as Britain, 
Scandinavia, Central Europe, a mass of pagan be¬ 
liefs and observances survived under the oegis of 
Christianity. Slowly and very gradually, as in suc¬ 
ceeding ages an increasmg number of mdividuals 
of stronger intellectual calibre have emancipated 
themselves from the trammels of tradition, ritual, 
and belief has been purged. But in remoter 
districts, in the Balkans, in Russia, among all the 
peasant populations of Europe, they linger to-day 
In the British Isles most of them have vanished, but 
here and there traces of a forgotten belief stillremain, 
while of what is lost something has been recorded 
by gleaners of these survivals of an older faith. 

The succession of racial migrations and invasions 
which the British Isles have witnessed has super¬ 
imposed culture upon culture. These the archseo- 
logist, the ethnologist, and the folklorist seek to 
recover and difierentiate. For this purpose the 
festivals of the calendar are one of the most fruit¬ 
ful sources. The ritual observances of a primitive 
people being associated with their chief preoccupa- 
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tioii, the conservation of the food supply and the 
propitiation of the deified forces of Nature, centre 
around certain crucial seasons of the year, seed 
time and harvest, the summer and winter solstice, 
and the spring and autumn equinox Transformed 
and degraded, their meaning forgotten, they survive 
in association with certain days and seasons in the 
Christian calendar So beneath our Christmas lies 
the Saxon Yule A saint’s day may hide the 
festival of a Celtic goddess. 


The Flow of Water. 

(1) Stieam Gaging. By William Andrew Liddell. 

Pp XIV+238. (New York : McGraw-Hill Book 
Co., Inc ; London. McGraw-Hill Publishing 
Co , Ltd , 1927 ) 15«s net. 

(2) Hydraulics By Prof. Ernest W. Sehoder and 
Prof. Francis M Dawson Pp. xvi + 371 (New 
York McGraw'-Hill Book Co , Inc , London : 
McGraw-Hill Publishing Co , Ltd., 1927.) 175. M. 
net 

(3) Hydraulics • a Text-hooh covering the Sylla¬ 

buses of the B Sc {Eyig.), A M.lnst.C E , and 
A.M.I Mech.E Examinations in this Subject. 
By E H Lewitt. (Engineering Degree Series.) 
Pp. xii + 372. (London: Sit: Isaac Pitman and 
Sons, Ltd , 1927 ) 105. GcZ. net. 

(4) Modem TVatermorlcs Practice By F, John¬ 

stone Taylor Pp. 272. (London. Ernest Bonn, 
Ltd., 1927.) 185 net. 

HE control of 'water is one of the oldest 
branches of civil enguieermg, and to-day 
problems connected with the flow of fluids are of 
first importance in connexion with many scientific 
and technical activities Like the engineers of 
ancient times, the modern e.igineer has to control 
the flow- of water in canals and aqueducts ; where 
they constructed small reservoirs, he constructs 
to-day reservoirs of very great capacity. The 
ancients drew’- water from shallow wells b}?- primitive 
means , the engineer to-day uses deep well power- 
driven pumps to draw^ winter from strata hundreds 
of feet below the surface of the earth. For thou¬ 
sands of years the pow’-er of flowing streams has been 
utihsed to w'ork simple machines, but to-day the 
rams that fall on the mountam areas are directed 
into channels that convey the water to machmes 
developmg tens of thousands of horse-powder. 

So important has a laiowdedge of the laws 
governmg the control and flow of fluids become, 
that in the trainmg of students of nearly all 
branches of engineering the subject of hydraulics, 
embracing the fundamental principles of hydro- 
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statics, tlie flow and measurement of water and 
other fluids, the design of machines for the pump¬ 
ing of water and for the utilisation of water as a 
source of energy, form part of the ciirnculum It 
is not surprismg, therefore, that there is a growing 
body of literature dealmg with particular branches 
of the subject, as well as with the fundamental 
principles of hydraulics Of the four volumes before 
us, only the first can be said to meet a real need , 
the two books on hydraulics contain very little 
that cannot be found just as clearly and more 
logically developed in other books on the subject. 

(1) Stream gauging has become a subject of real 
significance in the economic life of most countries 
The United States, from which the first book 
comes, and the Dominion of Canada have for a 
number of years been engaged in a hydrographic 
survey of the -water available in the natural streams, 
and very valuable data have been gathered as to 
the sources of power available, and the water 
available for irrigation, domestic, and manu¬ 
facturing purposes. In Great Britain a good deal 
has been done, but in this country and in other parts 
of the British Empire much remains to be done, 
and this work, dealing with American experience, 
should be useful to students and to engineers 
concerned in the gathering and utilisation of data 

Two preliminary chapters deal with the general 
principles of the flow of water in open channels in 
an elementary way, no attempt being made to 
justify usually accepted formulae. In the third 
chapter, experimental curves (determined by Darcy 
and other workers) of distribution of velocity in 
the sections of open channels are considered ; the 
shape of the velocity curve on a vertical section 
is fully discussed, and methods suggested for 
findmg the mean velocity on a vertical section. 
Gauging stations and the methods of gauging 
streams and analysing the results are described in 
detail. The defectiveness of the current meter in 
determining small velocities is rightly emphasised, 
and the student is warned of the care necessary 
to obtain reasonably accurate results from such 
instruments. The last chapter of the book deals 
with a subject not of great importance in Great 
Britain but of very great importance to Canada; 
the effects of ice on stream flow and on the form 
of the velocity curves for ice-covered streams 
become of very great importance when a stream is 
required for hydroelectric power production. An 
appendix is attached of fifty-two well-selected 
problems relath^ to the gauging of streams. The 
work forms a useful addition to the literature of 
an important er^ineeriqg and economical subject, 
¥o. m5, Von,. 120] 


(2) and (3) Both the volumes on hydraulics are 
written for the student That by Schoder and 
Dawson claims to have been written, however, “in 
the atmosphere of engineering activities.” This 
volume contains matter that is found in other 
works on hydraulics, but, quite consistently wnth 
the real aim of the subject, it only deals wnth 
continuous flow, whether in machines or other 
apphances No reference is made to the hydraulic 
press or crane, or to reciprocating hydraulic en¬ 
gines and pumps The first three chapters deal 
with hydrostatics and flotation The flow of fluids 
through orifices is dealt with m a simple but some¬ 
what empirical manner , there is a lack of logical 
development and authorities are not quoted. Use¬ 
ful data and references relative to submerged orifices 
and short tubes are, however, given 

The general impression given by the book is that 
students in the United States approach technical 
subjects with insufficient mathematical prepara¬ 
tion ; otherwise it would scarcely be necessary to 
give detailed instruction as to how the value of 
v^l2g can be obtaiued by means of a slide rule. 
The authors appear to be fearful of assummg that 
readers have an elementary knowledge of the 
fundamental principles of mechanics, and write a 
good deal on the flow of fluids before mentioning 
Bernoulli’s theorem. On the other hand, the 
authors plunge into the use of the calculus im¬ 
mediately, in the chapter on flow o^’-er weirs, and 
use it to deduce tlie flow ovei a rectangular weir 
and a V notch in a manner which James Thomson 
and Prof. Perry years ago thought was entirely 
unjustifiable. It is an abuse of mathematics to 
integrate over an area in which the conditions do 
not even approximate to those assumed in the 
mathematical analysis. The remaining chapters 
dealing with flow in pipes and channels and with 
centrifugal pumps and turbines call for no par¬ 
ticular comment. It is of interest to find a chapter 
dealing with flow of oil and gases in pipes. Eey- 
nolds’s work and the criterion for similarity vdjv is 
referred to, but this is not developed very far. 

The book by Lewitt bears much more the stamp 
of a work specially written with the examination 
in view, and the whole impression gathered from 
reading the book is that the least amount of 
critical study possible has been given to the subject. 
The only excuse, perhaps a laudable one, is that 
of dealing with as much as possible in a half-guinea 
book. As an example—a very elementary one— 
the usual formula v~^/2gH. for the velocity of 
flow through an orifice is given, and two proofs are 
offered without any reference whatever to the 
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assumptions made. The pressure and dmection of 
motion at the section where the velocity is v is not 
mentioned, and there seems no escape from the 
unjustifiable assumption that the velocity v is the 
velocity through the plane of the orifice ; the 
educational value of a critical stndy seems to be 
entirely lost. As another example of the author’s 
unjustifiable assumptions likely to be harmful to 
students, reference might be made to p 304, on 
which is given the usual analysis of the formula of 
Poiseuille to determine the coefficient of viscosity 
It then follows that 

mig 

\ F / 

where m is the hydraulic mean depth of a tube 
and the other terms have their usual significance. 
Without further discussion he says, '' this may be 
■written ” 

mig 

\ r / 

“ where C and n are constants depending on whether 
the flow is stream line or turbulent.” Such reason¬ 
ing IS entirely unjustifiable, as only by experiment 
is it, or can it be, known that 

when the flow is turbulent. 

So far as it goes the text is clear, and typical 
examples are worked out, but neither in order or 
treatment can it be said that the author adds to 
existing works on the subject. Following other 
writers, he includes a chapter on presses, cranes, 
etc. Unless a student Imows already something of 
the constructional details of a single-power jigger, 
it is doubtful if he will gain much from the illus¬ 
tration on p. 342. 

(4) The fourth volume, Modern Waterworks 
Practice,” deals very briefly with the fundamental 
subject matter of the second and third volumes. It 
naturally commences with “ sources of supply.” 
Peference is made to streams, lakes, and under¬ 
ground supplies, and the necessity for careful 
investigations before deciding upon the water 
available. The vexed question of compensating 
water is only briefly mentioned. Earthen, masonry, 
and reinforced concrete dams are briefly dealt 
with. The analysis for the buttressed dam may 
be right or wrong; from the reading of the text 
it IS impossible to say, and the formulae given must 
be taken on trust. The author states that the 
coefficient of discharge for a syphon spillway is 
from 0*60 to 0*65, but he gives no authority, and 
the statement must be taken with great reserve. 
The descriptions of the various types of plant found 
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in connexion with modern -waterworks are clear, 
though somewhat sketchy, and as a preliminary 
book for young engineers and students it 'will be 
valuable, but for purposes of design, other larger 
and more critical specialised books will need to be 
consulted. 


A Geography of the World. 

(1) GeograpJiie universelle Pubhee sous la direc¬ 
tion de P. Vidal de la Blache et L Gallois. 
Tome 1 : Les lies Bntanniques. Par Prof. A. 
Demangeon. Pp. viii ■+-320 + 56 planches 80 
francs. (2) Tome 2 : Belgiqtie, Pays-Bas^ Luxem¬ 
bourg, Par Prof A. Demangeon. Pp. iii + 250 + 
40 planches 60 francs (Paris : Armand Colin, 
1927.) 

HIS work, of which the first tw^o volumes have 
now been pubhshed, w^as plamied some 
fifteen years ago, and was already in active pre¬ 
paration when the European War intervened. 
When work on it was resumed, the originator and 
editor, M. Vidal de la Blache, had died, but the 
project w^as carried through by M. L. Gallois on the 
Imes that had been laid down. The facts of 
geography are not new, but the geographer can 
view' them at a fresh angle, and this book is an 
excellent example of how the geographical outlook, 
with its selection and correlation of facts and 
linkmg of cause and efiect, can illuminate the 
description of a country. 

(1) Prof. A Demangeon, in his volume on the 
British Isles, has given the best account of the 
geography of this country that has yet appeared. 
It is not so full as some regional monographs, but 
it gams in being more vivid, and the picture of the 
whole IS never dimmed by tedious detail Not only 
is he comprehensive m his treatment and accurate 
in his facts, but also he writes with a clear under¬ 
standing of the attributes and distinctions of the 
various parts of the country. We can recall 
nothing in English that is equally successful in 
portraying and explaining the scenery of Britain 
and the life of its people. 

A book so packed with facts and venturing fre¬ 
quently on estimates of human and social charac¬ 
teristics might well lend itself to easy criticism. 
But the reverse is true. There is little that one 
who knows intimately most parts of the British 
Isles can find fault with. Prof. Demangeon’s com¬ 
mand of facts is equalled only by his balanced judg¬ 
ment. Some of his chapters on the landscape 
and its origin also show great descriptive power. 
We would commend particularly the chapters on 

2 nl 
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Scotland, their intimate study of Edinburgh’s 
traits and Ins long chapter on London, its origin, 
growth, and life. 

One of the few omissions of any significance is an 
apparent neglect of the port of Immingham, per¬ 
haps because its statistics are generally combined 
with those of Grimsby Dundee has now no 
whalers left, and Leith is the only whaling port in 
Britain Mention might be made of the part that 
the granite industry played in the fortunes of 
Aberdeen. Bibliographies are attached to each 
chapter On the •whole, they are good, even if a 
few entries might be replaced by more modern 
books and a few somewhat trivial books omitted. 
There is a full index of place names. The illustra¬ 
tions are well chosen and are of real value 

(2) The second volume, on Belgium and Holland, 
maintains the same high standard and is particu¬ 
larly interesting in its account of the struggle 
against the encroachment of the sea and the 
scheme now’ in progress for the partial reclamation 
of the Zuider Zee The complete work in fifteen 
volumes is to cover the w’hole world. 

E N. R. B. 


Agricultural Education and Research. 

Miyiistry of Agriculture and Fisheries: Intelligence 
Depaitnieni, Report on the Worlc of the Intelli¬ 
gence Depaftment of the Ministry for the Tioo 
Years Pp. 80. (London: H M. 

^Stationer^^ Office, 1927.) 2^. net. 

MMEDIATELY after the War there was mani¬ 
fested a great enthusiasm for research in 
nearly all the branches of science, and in agriculture, 
where the relation of pure science to the applied 
branches and to the practice of the field is a very 
close one, there was launched a number of com¬ 
prehensive schemes both for the pursuit of know¬ 
ledge and for its dissemination throughout the 
agricultural community. The time has now arrived 
when it is possible to view the good finest fruits of 
some of these schemes and to say au revoir to others 
wffiich have been found impracticable, or were 
born before their time. 

It is eminently satisfactory to* find that so much 
of the original planning has survived the stringent 
test of action and that the foundations and footings 
of a great and progressive agricultural service have 
been established. This service owes a very great 
deal to the ability and breadth of view of one man, 
and as it grows and produces its results, not only 
in Great Britain but also throughout the British 
Empire, the great work of Sir Daniel Hall will be 
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made manifest As chief scientific adviser to the 
Ministry of Agriculture it has been Ins business to 
select from the inchoate mass of suggestions, infer- ^ 
dices, and wild-cat sctliemes and to build up a ~ 
working plan winch would cover the needs of 
fundamental research, agricultural education, and 
advisory work among farmers, and the terms of 
the report of the Intelligence Department of the 
Ministry of Agriculture before us make clear a 
measure of his success 

Such work and such organisation have required 
the expenditure of very large sums of money, by 
far the greater part of which has come from the 
public purse, but, to take a single year as an 
example, it is reassuring to find that the £700,000 
spent in 1925 on agricultural education and research i 
is equivalent only to 0-3 per cent of the annual 
production of the land of England and Wales. 

The research institutes, each with its own de¬ 
partment of interest, make possible the carrying 
through of necessary fundamental work in the 
increase of knowledge and at the same time give 
the necessary agricultural bias to the scientific 
facts evolved. Ideally, they should pursue pure 
science, with a lively consciousness of the agri¬ 
cultural background w’hich must colour their work 
in the public view’. Actually, they vary very much 
in tlieir regard for pure and applied science and in 
tlieir a-pprociation of the fundamental and ad hoc ; 
problems presented to them J 

One of the great difficmUies which lias been 
encountered in the past huv yeai’s has been the 
suj'iply of men with two sides to theur heads, and 
capable of ajipreciating at once both the scientific 
problems presented m pure reseai’cli and the 
bearing w’hich these must have upon practical 
agriculture. This difficulty has been greater, 
perhaps, in the recruitment of the advisory services 
than in the research institutes, but it has been 
encoimtered in both spheres, and it lias often made ^ 
difficult the maintenance of understanding and 
sympathy as hetw’een laboratory and field workers. 

The universities so far have not been entirely 
successful in producing a supply of research workers 
who, in addition to possessing a wdde view of their 
subject, are able to think in terms of action. The 
tendency to strict specialisation in research work is 
necessarily very great, but there would toely be 
a great advantage to the agricultural service in 
general if the young men coming from the univer- ^ 
sities were compelled to obtam actual field training 
in some department of an ordinary farm before 
being allowed to settle down into their allotted 
groove of work. 
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Students from Scotland and the north of 
England have a considerable advantage over the 
southerners, in that a very large number of them 
have had to work on the land m their early days, 
and this may perhaps account for the very large 
percentage of northerners in the research and 
advisory services The provision of scholarships, 
rich enough to attract really able young men of all 
classes, and the construction of a sort of ladder by 
winch a bright boy can climb from the village school 
to the greatest of our universities, via such places 
as farm institutes and agricultural colleges, has 
helped the supply of men, but there is still much 
to be done. 

One of the greatest difficulties encountered in the 
agriculture of the past has been that of the exchange 
of ideas between experienced agriculturists and 
the dissemination of trustworthy information. It 
is almost proverbial that the link between the 
laboratory and the farmer is a very weak one, and 
it is therefore all the more satisfactory to find that 
the agricultural advisory service continues to grow 
both m numbers and in the good graces of the 
farmers themselves 

The change m this department in the past twenty 
years is very remarkable. In 1907 there were 
scarcely any county organisers and only a few 
lecturers, and they were regarded with the utmost 
suspicion by the farmers of their districts A few 
outstanding characters earned for themselves 
reputations for wusdom and soundness, but it w^as 
done by force of jiersonality rather than learning. 
To quote a W’’ell-known agricultural adviser 
addressing a meetmg of his colleagues recently 
'' Tw'enty years ago no self-respecting farmer wnuld 
be seen sx3eaking to an organiser , wffiile now' they 
seek you out in the market and, w'hat is more, do 
w'hat you tell them ” There has been a great 
change of heart, and the present generation of 
farmers is anxious to learn, and is not convinced 
that the law' of the grandfathers is immutable. 

The organisation of the f ramew'ork of the advisory 
system is almost complete over the country, and 
the supply of trustworthy mformation to farmers 
on almost every subject connected with their 
business is assured- It remams now for the 
advisers themselves and the farmers to take full 
advantage of the inquiring spirit of the age and of 
the opportunity which is offered. We, especially 
those of us who are farmers, have been apt to 
regard our own coasts as the limit of our concern 
and interest. This parochial view is shaken daily 
by the closer contacts in the market and in conclave 
with other parts of the British Empire, and it is 
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interesting to find that our home advisory service is 
being depleted of some of its best young men by the 
creation of attractive posts for them overseas 
An Empire Marketing Board, an Imperial Research 
Conference, a common jigoI of research workers and 
advisers—it seems that agricultural science pro¬ 
gressive and w'ell organised is about to take its 
proper place as one of the dominating influences in 
the development and progress of the Empire 

Clement Heioham 


Our Bookshelf. 

Histoire des boisetforets de Belgique: Des ongines 
a la fin du regime autricMen Par le Comte 
Goblet d’Alviella. Tome 1 Pp. xvi + 490 -f-18 
planches. Tome 2 Pj) xii -t 350 -f-16 planches 
Tome 3. Pp. in-140. (Pans* Paul Lechevalier , 
Bruxelles : Maurice Lamertm, 1927 ) 3 vols . 

100 francs. 

A COMPLETE history of the forests of Belgium from 
the earliest times up to the end of the eighteenth 
century is given in these three volumes, w4iich 
embody the results of much learned research The 
economic and social importance of the forests 
throughout the ages is the mam subject of the 
work, but much light is also thrown on the natural 
history of the w'oodlands and on the gradual but 
late development of scientific sylviculture and 
forest management. Folk-lore, legislation, charters, 
archives, ancient MSS., classical waitings, and 
modern books have all been laid under contribu¬ 
tion An agreeable feature of the w'-ork is the high 
quality of the full-page illustrations, wdnch re- 
jiroduce famous landscape pictures, maj)s, plans, 
and xihotograjihs 

A great variety of information is scattered 
throughout the w'ork In every period juuch 
destruction of the original forests has taken jilace. 
The early natives and their Roman masters re¬ 
garded the forests as inexhaustible, and ruthlessly 
plundered them for fuel and timber. Increasing 
population necessitated more agriculture for its 
support, and this was only to be obtained by 
encroachment on the land covered with trees. 
From the sixth century onwards, the civilising 
Benedictine monks, in their zeal for farming, were 
probably more destructive of woodland than the 
early pagans The forests that now exist in 
Belgium and France owe their preservation through¬ 
out the Middle Ages to the feudal lords, who loved 
the chase, and instituted severe game law^s, de¬ 
priving the peasants of their rights to fell timber 
and pasture their flocks in the forests. The sites 
of the ruined forests can often be recognised in the 
modern names of villages and communes. Ypres 
was so called on account of the elms (yppen in 
Flemish) which were numerous in the wmodland 
where the town w'as first built In the years before 
the War, the country around Ypres w^as still noted 
for its numerous fine elms, wffiich were survivors 
and descendants of the trees in the original virgin 
forest 
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Lectures on Dielecbic Theory and Insidation. By 
Dr. J. B. Wliitehead Pp vii-fl54 (London 
McGraw-Hill Publishing Co , Ltd , Ncav York * 
McGraw-Hill Book Co , Inc., 1927 ) 125. Cyd net 

pKor. J. B Whitehead, who is professor of 
electrical engineering at the Johns Hopkins 
University, has done much valuable research on 
insulating materials. Durmg 1926-27, when he 
w^as an exchange professor in Prance, he gave a 
series of lectures on the properties of dielectrics 
and the phenomena which occur wPen high electric 
stress is apphed to insulating materials. These 
lectures he now publishes m book form, and they 
vdll be very helpful to physicists and particularly 
to electrical engineers. 

In the first lecture. Prof. Whitehead gives a brief 
and accurate account of the more important 
postulates which have been made in the classical 
theory of perfect dielectrics. Most of the material 
in the following seven lectures is taken from recent 
papers on physics and electrical engmeering. The 
results, however, have been oo-ordmated and they 
are presented in a way which will be appreciated 
by those engaged in research. The author pomts 
out the most promising dmections for further 
research. The last chapter is devoted to researches 
on the properties of composite insulating materials 
wPen subjected to very high electric stresses. In 
this chapter he incorporates many of his own 
researches on these materials when subjected to 
high alternating stresses. In conclusion, a very 
comiilete bibliography of the subject has beeii 
given. It is arranged under six general headings, 
and we have found it useful. 

Bacterial Vaccines and their Position in Thera¬ 
peutics, By Prof. Leonard S. Dudgeon. (Modern 
Medical Monographs, edited by Prof. Hugh 
Maclean.) Pp. vii + 87. (London . Constable 
and Co., Ltd., 1927.) 75. 6d. net. 

Tms book is essentially a record of the personal 
opinions of the author after an extensive experience 
of twenty years on the preparation and use of 
prophylactic and therapeutic vaccines in different 
diseases. Babies and vaccinia are included, although 
not strictly bacterial, but prophylaxis by means 
of diphtheria toxin, and Dick’s scarlatina toxin, are 
omitted Very few diseases are included for which 
the author has not himseH used vaccines. Much 
sound and valuable advice is given about the kmd 
of case in which vaccines should be avoided or only 
^ven with great caution. For the rest, the advice, 
if rather conventional and based on almost purely 
empirical clinical groimds, is backed by experience 
and free from the uncritical and dangerous optimism 
of many treatises on the subject. Prof. Dudgeon 
is adverse to the treatment of acute general 
infections by vaccines. The more recent advances 
m the theory of prophylactic vaccines and bacterial 
antigens are unnoticed, and in this the author 
consistently adheres to his pohcy of dealing only 
with what he himself has tried for a long period 
No reasons are given in support of the use of 
therapeutic vaccines beyond the author’s personal 
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belief in their efficacy, and no new experimental 
evidence is adduced. 

Hippohates * eime Aitslese seiner Gedanken uber den 
gesunden und Icramhen Menschen nnd uber die 
Heilhunst 8inngemass verdciitsclit iiud gemcin- 
verstandlich erlautcrt von Dr. Arnold fSack Pp. 

VI + 87. (Berlin. Julms Springer, 1927 ) 3 60 gold 
marks. 

In this booklet, Dr Arnold Sack, of Heidelberg, has 
made a judicious selection of the most important 
passages in the -works of Hippocrates and rendered 
them into readable German The passages selected 
include the oath, and extracts among others from 
the law, the surgery, the epidemics, airs, waters, 
and places, the prognostics, dentition of infants, 
nature of man, care of health, and numerous 
aphorisms 

In the postscript, Dr. Sack maintains that though 
nothmg definite is known about the life of Hippo¬ 
crates, it IS certain that he was not a mythical 
personage, but really did exist, as is shown by 
allusions to him m Plato’s dialogues, and not only 
practised medicine but also wrote medical works. 

It was not until many centuries after his time that 
commentators of the Hippocratic works appeared 
in Alexandria, Athens, and Borne, the most pro¬ 
minent of whom were Galen and Herophilus No 
critic has yet been able to determine with certainty 
which of these works was written by Hippocrates 
himself and which by his pupils. It is, therefore, 
not surprising that some of the passages selected by 
Dr. Sack are from w^orks regarded by other com¬ 
mentators as spurious 

Finlayson's Clinical Manual for the Htudy of 
Medical Gases, The fourth edition Edited by 
Dr. Carl H. Browning, Dr. E. P. Cathcart, 
and Dr. Leonard Pindlay; revised and aug¬ 
mented throughout by various contributors. 
Pp. xvi -H 815 -f 4 plates. (London . G. Bell 
and Sons, Ltd , 1926 ) 185. net 

Many physicians and students will greet with 
pleasure the publication, after an interval of thirty- 
five years, of a new edition of Finlayson’s Clinical 
Manual ” The great progress made in all branches 
of medicme, and particularly in diagnostic methods, 
has necessitated the complete revision of some parts ^ 
of the book and the inclusion of much that is 
entirely new, but the general plan of the original 
has been retained, and there has been no departure 
from the principles of medical training indicated 
by the late Dr. Fmlayson. The student is still 
taught the prime importance of observation at 
the bedside, first and mainly with his eyes, next 
with the hands, and last and least with the ears 
Laboratory methods, however, are not neglected. 
The "fcechnique of reactions which come only within 
the sphere of the bio-chemist is naturally omitted, 
but full details are given concernmg investigations 
of general value, including recently evolved tests 
such as that of van den Bergh. The manual con- 
taios useful tables and a very complete index, and 
there is no doubt that this edition will be as popular 
as were its predecessors. 
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Letters to the Editor. 

[The Editor does not hold himself responsible for 
opinioits expressed by his correspondents. Neither 
can he undertahe to return, nor to co?respond with 
the writers of, rejected manuscripts intended for this 
or any other part oj Nature. No notice w taken 
of anonymous communications.'] 

The ‘Palaeolithic Implements’ from Sligo. 

We have read the reply of Messrs. Keid Moir and 
Burchell, published in Nature of Nov. 26, to our 
letter on the above subject. We note that we or our 
obseivations are old-fashioned, unwise, faulty, mis¬ 
taken, abortive, dogmatic, and so forth ; but we find 
little or no serious attempt to meet the mam points 
of our criticisms, and we are so “ unscientific ” as to 
hold that detraction is not argument, 

Messrs. Keid Moir and Burchell specified three sites as 
sources of their ‘ implements.’ They admit by implica¬ 
tion that we identified two of these ; for they make 
no effort to question any of our statements regarding 
them The third, they suggest, we “ failed to ob¬ 
serve ” Tliis IS not the case ; and their suggestion, 
based as it is upon an ambiguity of topographical 
nomenclature, is scarcely ingenuous The square- 
headed promontory of carbomferous limestone, south 
of Drumclifi Bay, comprises the townlands of Upper 
and Lower Rosses. In some of the older maps only 
the north-western angle of the promontory is called 
Rosses Point: but in current modern usage this name 
has been extended far beyond that narrow apphcation, 
to which Messrs, Reid Moir and Burchell now wish 
to confine it. The village, church, post-office, hotels, 
etc., of Rosses Point all he along the south coast of the 
promontory, one to two miles distant from the north¬ 
western angle. Those imacquainted with the district 
■can verify this by reference to any recent map, such 
as the SIX- or one-inch Ordnance, Bartholomew’s 
quarter-inch, the Admiralty Chart, etc. Elnowmg 
this, and assuming that Mr. Burchell also knew it—as 
we tliink he must have done —we covered with oiu’ 
survey the “ western or seaward side ” of the whole 
promontory, including the north-western angle; 
with the results stated in our first letter. We have 
there already mentioned the only features, along the 
strip of coast in question, to wliich the term ‘rock- 
shelter,’ fallen-in or not, could by any stretch of 
imagination be applied ; or to which Mr. BurchelFs 
ambiguous indications could in reason be referred. 

At this north-western angle, where we now learn 
definitely that Mr. BurchelFs ‘ rock-shelter ’ is 
situated, we found only an ordinary storm-beach, 
composed of angular blocks derived from the rocks 
around it; and limited, as to its dimensions, by the 
nature of the gi’ound, the character of the rocks, and 
the manner of their erosion. As there can now be no 
doubt that tins is what Mr. Bmchell claims to be a 
fallen-in rock-shelter, it becomes necessary to de¬ 
scribe it with some particularity. 

The beds of limestone referred to dip at a low 
angle towards the north-west. At the spot where 
the ‘ rock-shelter ’ is situated three beds are present. 
The upper, evidently the ‘ roof ’ of the ‘ rock-shelter,’ 
is formed of a very cherty, much jointed grey hme- 
stone, and is about 2 feet thick. The middle, which 
is about 4 feet thick, consists of more tlunly bedded 
grey limestone, almost devoid of chert. The lower, 
the ‘ floor ’ of the ‘ shelter,’ is a more massive and 
compact limestone, brownish on the surface, qmte 
devoid of chert, and easily distinguished from the 
other two. 

The middle bed yields to marine erosion a little 
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more rapidly than either of the others. In conse¬ 
quence, undercutting of the ujiper bed is continually 
in progress ,• but, owing to its strong jointing, blocks 
fall away from it before there is any mai'ked over¬ 
hang. For this reason it is impossible that it could 
ever have formed a roof capable of giving shelter. 
The erosion of the middle bed exposes the lower bed, 
and from tliis latter rather large blocks, sometimes 
as much as three or four feet in length, become de¬ 
tached from time to time, and are cast up to a higher 
level by the winter waves. The erosion of the three 
beds thus advances, to all intents and purposes, con¬ 
currently. 

The resulting storm-beach covers the whole area of 
the alleged ‘ rock-shelter ’ ; and its dimensions agree 
with those of the ‘ shelter,’ as given by Mr Burchell. 
But of the blocks wduch compose it, only about one- 
third come from the cherty upper bed (the ‘ roof ’) 
the other two-tlurds come mauily from the lower bed 
(the ‘ floor ’), having been cast up by the waves to a 
height several feet above their original position, so 
that they overlie some of the smaller debris. 

The nuddle bed breaks up more readily into small 
pieces, with angular fractures Many of these frag¬ 
ments are so recently broken that they have not yet 
been rolled by the waves, though some of them display 
chipped edges, produced by marine action. Storm- 
waves have free access to this material, as is shown by 
the copious admixture of recent marine shells associ¬ 
ated with it—some of the bivalves being so fresh 
that they still retain their ligament. Tins mixtm*e 
of stones and shells lies around and beneath the larger 
blocks ; and it is from tins material that Mr. BiuchelFs 
‘ implements ’ have been selected. 

The suggestion that this mass of rock debris could 
have formed the roof and contents of a Palseolithic 
rock-shelter would have appeared to us so ludicrous, 
had it so much as occurred to us, that we should have 
dismissed it forthwith. Since the publication of 
Messrs. Moir and BurcheU’s most recent letter, 
definitely indicating this spot as the site of their rock- 
shelter, two of us have revisited the place and re- 
exanuned it with care. Their report confirms us in 
om‘ former conclusion—that it presents nothing more 
than a typical storm-beach, similar to those that are 
to be seen on Coney Island and at other places m the 
neighbourhood. 

After this second, more thorough exanunation, w© 
are now able to say that ui spite of Mr. BurchelFs 
depredations it would still be possible to select, from 
among these fragments, specimens presentmg a very 
passable resemblance to implements. There would 
bo no difficulty also in finding among them shapeless 
lumps of stone which the most sanguine could never 
mistake for artificial products. If these two groups 
were laid out at a short distance apart, we might, with 
no very great expenditure of time and trouble, fill 
in the space between them with a complete senation 
of forms, gradually approximatmg from the one to 
the other. Even wuthout the advantage of seeing 
Mr. Burchell’s carefully chosen specimens, we can 
well believe that they look very convincing on the 
table of the Society of Antiquaries : but w© suspect 
that they would be less impressive if they were lying 
where the last storms left them, mingled with these 
countless intermediate forms and with modem sea- 
shells. 

Mr. BurchelFs “ Raised Beach of powdered shells ” 
can be readily seen in the earthy bank just belund 
his ‘ rock-shelter,’ though his reason for calling 
it ‘ Early Neolithic ’ is less obvious. It is a mere 
upward extension of the recent beach, and is hke- 
wise due to storm action, probably within the last 
century or two. The lighter fragments have been 
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projected by spray and wind farther than the heavier 
ones—that IS the only difference which this upper 
edge of the beach presents in contrast to the lower 
part The shells are of species now’ conn non in the 
bay, including Soleii ,nliqua (predominating), Venus 
gailina, Cardium edule, Donax vittatns, Mytdns edulis^ 
Ostfea edulis , they occur in the same relative pro¬ 
portion from the highest point of the so-called ‘ raised 
beach ’ down to the low’est point of the present 
beach. 

By quoting in support of their case a reference from 
the "Geological Survey Memoir to a raised beach at 
Carney, Messrs. Moir and Burchell show themselves 
to be miaw^are that the study of Irish raised beaches 
has progressed wrthin the forty yeai‘s which have 
elapsed since that memoir w'as published The 
Carney ‘ raised beach ’ is wu’ongly so described ; it 
consists of shellj" deposits, due either to recent storm 
action or to human agency. Similar shelly beds are 
frequent along the Irish w^est coast, as in Chunties 
Mayo, Galw-ay, and Clare Those of human origin 
date, some from the famine year (1847), some earlier, 
some later. The w’ell-knowm 25-ft. beach of Northern 
Ireland, so conspicuous in the north-east, drops to 
sea-level and merges with the present beach in Co 
Wicklow^ in the east, and Co. Sligo in the w’est, 
as IS w’ell shown m Wright’s “Qaaternaiy Ice Age,” 
p. 422, Fig. 151. We repeat: No raised beach is 
known w’lthin this area. 

If they had realised it, w^e w^ere doing Messrs Moir 
and Buichell a service in pointing out their error in 
this matter. For, under the conditions prevailing 
on this spot, a Neolithic raised beach overlying a 
Palaeolithic rock-shelter, such as Mr. Burchell de¬ 
scribes, would be dammng evidence against his 
claims. We in\ute a consideration of what it w’ould 
involve. (1) A rock-shelter formed by marine action 
m strongly jointed and bedded limestone, on very 
exposed gi’omid, with (2) Mousierian imyiloments on 
its floor ; (3) heavy glacial erosion of the district; 
(4) submergence, imtil a beach w’as deposited above 
its roof ; (5) emergence, until its floor wixs a few loot 
above ordinary high-w'-ater mark , (6) recent coastal 
erosion, postulating more rapid erosion during the 
tw^o preceding phases ; and (7) after all these vicissi¬ 
tudes, the rock-shelter still smwiving, save for blocks 
fallen from the roof, and still retaining exposed on its 
floor “ more than 100 unrolled flakes and flake imple¬ 
ments made of limestone ” ’ (The italics are ours.) 

Messrs. Reid Moir and Bm*chell complain that we 
prejudged the authenticity of the material removed to 
London without having examined it. If they will 
refer to our pre\uous letter they will see that w^e were 
careM to avoid doing this. They also charge hs with 
a desire to mamtain at all costs a preconceived theory 
of the absence of Palaeolithic remains from Ireland. 
PersonaKties of this kmd possess neither interest nor 
importance, and are best ignored: but we may 
permit ourselves to say that here also they make a 
statement contrary to fact. We are ready to welcome 
any discovery of Palaeolithic man in Ireland, by 
whomsoever made. We visited Rosses Point wuth 
perfectly open minds. Had we found that the sites 
agreed with Mr. BurcheH’s description, we should 
_ naturally have endeavoured to follow up our inspection 
' of the ground with an examination of Ins collection. 
But the geological evidence proved so destructive 
that we considered that no useful purpose wuuld be 
served by a journey to London, until the difficulties 
presented by the nature of the sites had been cleared 
up. This, we repeat, Messrs. Moir and Burchell have 
made no serious effort to do : accordingly our case 
rests where it did. 

Much more might be said on other points that have 
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been raised m this corrospondeuce : but w’© do not 
projioso to trespass further on the hospitable columns 
of Natctrm, unless souK^ now’ statenuent of fact be 
made, wduch m our opinion calls for notice Just as 
a sentence jeniovod tiom its conh'xt can con\'('\’ a 
surprismgl;> false impression, so the Sligo ' paheohthsj 
brought to notice by Messrs. Roid Moir and BnrclaJl, 
cannot be fanly and fully judged without a competent 
study of the sites that yielded thorn. 

R A. S. Macalistb]r 
J. Kaye Charlesw^ojrth. 

R. Lloyd Praeoer, 

A. W. Steleox. 

Dublin, Dec. 5. 


Thermodynamics, Wave-theory, and the 
Compton Effect. 

Prof. A. H. Compton’s own exjilanation of tlie 
remarkable phenomenon (tiscoverod by him is well 
known and is sot out very clearly m his recent book on 
“X-rays and Electrons.” Briefly, it is that radiation 
IS of a coi'puscular nature, that tlio momentum of the 
imjungmg quantum detaches the election from the 
atom and causes it to recoil, while the deviated 
cpiantum loses energy m the [irocoss and degrades m 
fre({uency. This view of the Com])ton oflect, like 
Einstein’s explanation of the emission of photo¬ 
electrons, approaches the relations botwoeu matter 
and radiation from a point of view so divergent from 
that of the familiar concepts of Maxw^elhan electro¬ 
dynamics, that it is scarcely possible to understand 
how this conception of ladiation is physically re¬ 
concilable with the familiar exjilanations of mtor- 
ferenc© and diffraction idienomena. 

As IS w’ell knowm, there is an addition to the X-ray 
scattering of degraded frocjuency, an umnodifled 
secondary radiation the existence of which has been 
ex])lained liy Prof (Vmipton as duo to the whole 
group of electrons in the atom scattering conjoiutly. 
To this view, the olijection might bo raised that if 
one electron acting alone cun scattoi’ a (juautuni, and 
also all the Z clectirons in the atom acting together, 
then why tlo we not observe scattering by two, thrt^e, 
or more electrons acting together at a time, wuth their 
coriesponding fractional (Vanpton shifts in wave¬ 
length ? To the alternative explanation of the un¬ 
modified scattering given by Profs. Compton and 
Jaimcey that it represents the scattoimg by an 
electron which the impinging cjuantum is unable to 
detach from the atom, the ec(ually pertinent cpieiy 
may be asked, then why is the intensity of this tyjie 
of radiation proportional to and not to ^ ? 

In addition to these objections to Prof. Comjitoiis 
explanations of his own discovery, there is another of 
a very fundamental nature which was also urged by 
me when, by invitation, 1 spoke at the British Asso¬ 
ciation meeting at Toronto in August 1924, on tho 
problems of the scattering of radiation. Maxwell’s 
theory of light not only explains the classic.al [dieno- 
mena of interference and diffraction, but also, when 
taken in conjunction with the principles of thermo¬ 
dynamics, affoz’ds a very complete oxjilanation of 
the phenomena of the scattering of ordinary light in 
gases, liquids, and crystals under the widest range of 
physical conditions. This has been fully demon¬ 
strated by me and my associates m a series of ex¬ 
perimental and theoretical researches during the last 
six years. Is it conceivable, then, that Maxwell’a 
theory and thermodynamics taken together would 
fail m the closely allied field of X-ray research ? 
Urging this point of view, I referred at tho Toronto 
meeting to the beautifully simple explanation which 
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tlie classical wave-theory and thermodynamics to¬ 
gether give of the X-ray diffraction haloes in li(|^iuds. 

During the current year I have returned to this 
subject, and in a series of memoirs which are being 
])ubhshod m the Indum Journal of Physics, have 
developed a general theoiy of X-ray diffraction and 
scaitenng in winch tboimodynamics, the classical 
wave-principles and modern views of atomic structure 
are brought together and shown to afford a simple 
and intelligible explanation, not only of Prof. Comp¬ 
ton’s own discoveiy, but also of the crucial experi¬ 
ments of Bothe and Geiger, and of Compton and 
Simon, which at first sight seem so destructive of the 
classical wave-ideas. It is not possible in the columns 
of Nature to afford more than the briefest indication 
of the line of thought followed in these memoirs 

The facts of temperature radiation from solids and 
fluids compel us to assume that the thermal agitation 
of bodies excites not only the atoms but also the 
electrons contained in them. Starting from this 
premise, it is shown on Maxwellian wave-jninciples 
that we must have two types of secondary 
X-radiation, one of intensity projiortional to 
which corresponds to the normal or 
stationary state of the atom, and the other 
proportional to Z produced by the thermal 
fluctuations of the internal structure of the 
atom. The former is a stationary or diffrac¬ 
tion effect, and the latter is of a highly 
fluctuating type, the intensity of which has 
no fixed values at any time or place and the 
laws of which can only be formulated as 
statistical relationships. This ty^ie of scatter¬ 
ing IS identifiable with the Compton effect, 
and the observed variations of tlie latter 
with diT'cction of observation, atomic weight 
of scattering atoms and wave-length of X-rays, 
and the observed fluctuations with resjiect to 
time and direction, are all satisfactorily ex¬ 
plained. 

In addition to these, the theory indicates 
that as the Compton effect is essentially a 
tliermodynamic phenomenon involving de¬ 
gradation of energy, it should show a 
marked dependence on temperature. Ex¬ 
periments to verify this are m progress at 
Calcutta, but there ai’e already suflicient mdications 
m tlie literature of X-ray scattering and absorption 
and their variations with temperature to indicate that 
the success of the experiments is a foregone conclusion 
The I'esults of the experimental work will also be 
published in the Indian Journed of Physics. 

C. V. IIaiman. 

210 Bowbazar Street, 

Calcutta, Nov. 10. 


to prepare large crystals of nickel, 7 cm. m length 
and 2*3 cm. in diameter. 

From these crystals three oblate ellij^soids, the 
flat planes of winch coincided respectively with three 
principal planes (100), (110), and (111), were jirepared. 
The major axes of the ellipsoids were about 20 mm. 
and the minor axes 0 6 mm. The processes of sawing 
and filing were always done by hand very carefully 
so as to avoid the least chstortion of the crystal. 

The results of the measurement of the magnetisation 
in the direction of the principal axes of the crystal 
are shown m Fig. 1. As is seen in the figure, the 
magnetisation curves in the directions of the tetra¬ 
gonal, digonal, and trigonal axes are almost straight, 
and coincide with each other up to an intensity of 
magnetisation of 205. Above tins intensity the 
magnetisation varies for the different axes of the 
crystal, the trigonal, digonal, and tetragonal axes 
showmg a decreasing order of magnetisabiiity. This 
is just the reverse of the case of iron crystal. The 
saturation mtensity of magnetisation is 503, winch is 


The Magnetic Properties of Single Crystals 
of Nickel. 

Last year Dr. Honda and the present wTiters 
published a paper dealing with the magnetic properties 
of single crystals of iron (Nature, 117, 753; 1926). 
The present paper contains the result of the^ similar 
investigations on nickel. In order to obtain large 
crystals of nickel, a strained bar of electrolytic mckel 
melted in vaouo was continuously heated at 1300° C. 
for several days, but the result was the formation of 
twinning crystals of several millimetres in length and 
no further growdh took place. In the second trial, 
molten metal was cooled from the bottom of the 
crucible containing it by slowly lowering the vessel 
out of an electric fmmace ; in this way w^e w^ere able 
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higher by 5 p€T cent, than the value 478 obtamed 
by P. Weiss, and lower by 1 per cent, than the value 
509 determined by E. Gumlich. 

In plan© (100), both parallel and perjiendieular 
components of magnetisation m a constant field vary 
wnth a period of 90°. For the parallel component, 
the direction of the digonal axis has the maximum 
magnetisation, and that of the tetragonal axis the 
mimmum magnetisation ; but for the perpendicular 
component, the magnetisation vanishes in the 
direction of the tetragonal and digonal axes and 
attains a maximum or minimmn between them. 
IVhen the mtensity of the magnetic field increases, 
the amplitude of these periodic changes increases, 
attams a maximum, and afterwards gradually 
decreases. The above periodic change coincides 
qualitatively wnth the case of iron crystal, w^hen 
the direction of its principal axis is supposed to b© 
rotated by 45°; tliis difference may be expected 
from that of the lattices in (100) plane for iron and 
mckel crystals. 

In plane (110), two components of magnetisation 
vary with a period of 180°. For the parallel com¬ 
ponent, the principal and secondary minima take 
place respectively in the directions of the tetragonal 
and digonal axes, and the maximum m the direction 
of the trigonal axis. 

In plane (111), the two components of magnetisation 
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vary vith a period of 60°. The amplitude of these 
periodic changes is very small, not exceeding 4, 
winch IS only 4 per cent, of the maximum amphtiido 
in the plan© (110). In a weak held, the parallel 
component of magnetisation in tho direction of the 
side of the equilateral triangle forming tho space- 
lattice is a minimum, and that in the direction of the 
bisectors of the ^^ertical angle of tho triangle is a 
maximum ; but in a stronger field the opposite is 
the ease. These relations coincide qualitatively with 
the case of the (111) plane in the iron crystal when the 
direction of the principal axis is rotated through 30°. 
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The magnetic ex}iansion-field curves for tlie direc¬ 
tions of tetragonal, trigonal, and digonal axes are 
shown in Fig. 2. In the case of tlie longitudinal 
effect, magnetic contraction is observable tor all 
fields, while in tho case of the transverse effect, 
magnetic expansion is always observable. In both 
cases tetragonal, digonal, and trigonal axes are in 
the descending order for magnetic expansion or 
contraction ; thus the order is just the reverse of the 
magnetisability. Seisi Raya. 

Yoshio Masiyama. 

Research Institute for Iron, Steel, 
and other Metals, 

Sendai, Japan. 


New Methods of Electrically Maintaining 
Mechanical Oscillations. 

In the article on radio-frequency measurements 
in Glazebrook’s “ Dictionary of Applied Physics ” 
(voL^ % p. 635), Dye states that quite powerful 
longitudinal vibrations in steel bars can be produced 
by actmg on them with currents of the resonating 
frequency,’’ From conversation with Dr. Dye, I 
gather that this refers to some otherwise unpublished 
work m which the oscillations are maintained by 
electric, that is, electrostatic, forces derived from an 
oscillating valve set and a polarising battery. 

Experiments made by me on audio-frequency 
oscillations of metal rods under electric forces from 
a valve show that these vibrations can be obtamed 
of great intensity with surpnsmg readiness. The 
metal bar (of cast steel, mild steel, or brass) is clamped 
at its centre, and on© plane end is placed close to the 
plane surface of a massive block of metal. This 
block and the bar are connected on© to each side 
of the condenser of the valve maintained circuit, 
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a polarising battery being inserted sn on© of those 
leads. Tuning is carried out at first by comparing 
tho note omitted by tho bar vlion struck endwise 
with tliat hoard in tlie oar-piece of a reed telephone, 
to which no loads need be attached, since the stray 
magnetic field from the induction coil in tho valve 
set makes it give out a note of tho frequency of the 
set. The final tuning may bo made in this way by 
beats, or by beats between the forced oscillations of 
the bar and its natural oscillations evoked by impact, 
A bar of the same material of half tho length will 
vibrate without the polarising liattery if the condenser 
m the maintaining valve set be cut down to 
a quarter of its former capacity. Tho fine 
tmimg in tins case is by boats between the 
natural note of tho bar and a faint not© 
omitted by tho induction coil of tho set 
This note is due to tiio unpolarised vibration 
of tho structure of tho coil sot up by the 
main oscillating current. Rods and tubes of 
electrically non - conducting material could 
doubtless bo caused to oscillate in both these 
ways, that is, by polarised or unpolarised 
electromagnetic forces, by winding them suit¬ 
ably with conductors, Non-conducting rods 
could also be used for tho electric attraction 
method after rendering one end conducting 
and providing a conducting path from this 
end to til© clamp by iilatmg or otherwise. 
Tho advantages of fused quartz for such 
work are patent. 

Magneto-stnction is a iimdiroctional effect 
in nickel. In iron and stool the effect is 
H less, and in some circunistancos does not in¬ 

crease with increase in field. There ap¬ 
peared then til© possibility that attempts 
to maintain oscillations by magncto-strictiv© forces 
might fail with iron and its vai’iotios, but sne- 
coed with nickel. ''rroublos ilireatonod to arise 
m consoqiionco of eddy currents and hysteresis. 
However, it turned out on trial that. (Just stt^ol bars 
and mild stool bars could l)o maintaiinod in nisonant 
vibration wiili very groat facility. With nickoJ tho 
effects are ovon more striking. Both polarised and 
impolarisod oloctrostrictivo forces may bo employed. 
In the polarised case a coil carrying a constant 
current surrounds the middle of tho bar, and the 
oscillating current from a valve set is sent round a 
coil conveniently wound on the same former. To 
obtain the unpolarised effect, care should b© taken 
that the bar is not magnetised to begin with. If it 
is magnetised on© can very readily obtain the polarised 
effect; the permanent magnetic state of the bar then 
performs the function of the direct current. If the 
induction coil of a * tuned anode ’ assemblage with 
grid coil coupling b© itself used to provide the alter¬ 
nating field, then it is convenient to provide a separate 
winding for the direct current. In this case a galvano¬ 
meter in the grid coil will indicate tho presence of the 
oscillating bar. 

The variations in the deflexions of the grid galvano¬ 
meter are similar to those in which the set is influenced 
by a neighbouring resonating circuit, a result in 
accord with the masterly researches of Buttorworth 
(Proc. Phys. Soc,t vol. 27, p. 410). On increasing 
the capacity very slowly, as resonance is approached, 
the deflexion falls until a value of the capacity is 
reached marked by a sudden drop m the current; 
this fall IS immediately followed by a sudden ns© to 
less than the previous value. On reversing the changes 
in capacity the deflexion decreases and then suddenly 
rises at a value of the capacity differing slightly 
from that at which the drop occurred as the capacity 
was increased. The exact jioint of resonance lies 
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between these two values. This method of tunmg 
a valve sot to tho resonant frequency of a neighbour- 
mg circuit IS a modification of Austin’s well-known 
* double click ’ method. Both methods are described 
in Moiilim’s Radio Frequency Measurements,” pp. 14 
and 136, In an experiment on a nickel rod a metre 
long and 2-54 cm. diameter, the critical points on tho 
condenser scale wore separated by an interval of a 
four thousandth part of the whole capacity. On 
clamping the bar by means of heavy lead weights 
these irregularities disappear. Clamping the bar 
corresponds to brealang the connexions in the 
neighbouring circuit. 

Such experiments need not be confined to bars of 
one material , nickel or iron could be suitably 
attached to bars of other materials. Nor need the 
oscillations be wholly longitudinal, for example, a 
conventionally shaped tuning fork could be tlirown 
into resonant vibration by subjecting the jmiction 
of the prongs to a vibrating magnetic field in the 
plane of the fork and at right angles to the prongs. 

The field producing magneto-striction may be due 
to a current earned by the magneto-strictive body. 
Thus when a current traverses a wire of mckel its 
circumference shrinks and the whole wire will therefore 
tend to increase in length. Thus Beatson heard a 
sound produced by an intermittent cmTent flowing 
in an iron or steel wire (Beatson, Elect. Mag , 
April 1846). Tins reference is taken from a remark¬ 
ably interesting paper by Honda and Shimizu [Phil. 
Mag., vol. 4, Series Six, p. 645) entitled “Note on the 
Vibration of Ferromagnetic Wires placed in a Varying 
Magnetizing Field,” and published twenty-five years 
ago. In their paper the earlier work is reviewed and 
an account is also given of their own experiments on 
the subject carried out with such resources as were 
then available for experimenters. Magneto-strictive 
oscillations are so readily produced that it may well 
transpire that materials which when tested by static 
methods do not exhibit the effect will, when subjected 
to properly tuned fields, be foimd to possess it. For 
example, some variety of invar may be sufficiently 
magneto-strictive to oscillate m a tuned field ; so 
that in addition to obvious miportant technical 
apphcations such as the provision of sources of oscil¬ 
lations and frequency standards, tins method may 
be of scientific value. 

A paper on some parts of this very wide and 
fascinating subject is in preparation. 

J. H. Vincent. | 

L.C.C. Technical Institute, 

Paddington, London, Nov. 30. 


Standardisation of Telephone Apparatus. 

In the article on my paper on telephone apparatus 
standardisation in Nature of Nov. 26, the writer 
states that it is not easy to understand what telephone 
engineers mean by a transmission miit, and I agree 
that if reference only is made to the short statement 
included m my paper this is certamly true. I may, 
perhaps, therefore be allowed to supplement this 
statement by the following remarks: 

Until recently the telephone engineer expressed 
losses and gains in transmission efficiency in two ways, 
namely: (1) in terms of the product of attenuation 
constant and length, (3l; (2) in terms of a standard 
cable having certain definite hne constants. 

The objection to (1) is that it is strictly applicable 
only to a homogeneous telephone hne of infinite 
length, and that such lines do not occur in telephone 
practice, and that, furthermore, the product of 
attenuation and length is meaningless when apphed 
to a piece of telephone apparatus. 
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The objection to (2) is that it is arbitrary, and is 
dependent on the frequency transmitted. 


pi, however, is equivalent to log^ -d or log^ — or 

'O ^2 ^2 

i where q, and are input and out- 

P2 

put currents, voltages, or powers respectively. 

In this form the conception of a product of attenua¬ 
tion and length has disappeared, and hence the 
application to non-homogeneous and short lines and 
to apparatus generally is logical So far this- is the 
argument for the use of the unit termed the ' neper,’ 

which is equivalent to } log^ ^^=1. 

The advocates of the miit termed the * bel,’ that is. 


claim that in this form the relationship 

between the numerical values of the units and the 
actual input and output power ratios is much simpler 
to memorise and more convenient for use by workmg 
telephone engineers than when natural logarithmic 
values of ratios are used, and that as the infinite 
homogeneous line, on which the imit pi is based, is 
an abstract conception, there is no advantage in 
retaining this conception in the form of the natural 
logarithm of a ratio 

In conclusion, it may also be pointed out that trans¬ 
mission values based on the direct ratios of mput and 
output powers could be used to express transmission 
efficiency, if it were not for the large range of numerical 
values required, and the fact that a number of in¬ 
dividual transmission values would require multi¬ 
plying together to obtain the overall value, instead of 
adding as in the case of the logarithms of the ratios 

The controversy between the protagonists of the 
two different systems formed the subject of a number 
of articles appearing in the Electrician and elsewhere 
some time ago. B. S. Cohen. 


I HAVE read with great interest Mr. Cohen’s letter, 
but regret that I still have only the haziest notions 
of what the various kinds of transmission imits are, 
about which there is so much controversy, I thought 
at first they were the ‘ telephone traffic umts,’ but 
as these depend on the calls in a specified period of 
time (see B.E.S.A. glossary No. 9932) it could not 
refer to them. Mathematical engineers like Dr. 
Fleming call p the wave-length constant and a the 
attenuation constant. Apparently a distortionless 
circuit is considered. I assume that a ‘ homogeneous ’ 
circuit is the same as what Heaviside called a dis¬ 
tortionless circuit. Until clear, mathematical defim- 
tions of the ‘ transmission umts ’ are given, it seems 
a waste of time to discuss them at mtemational or 
other meetmgs. 

The Writer oe the Article. 


John W. Draper’s Position in Science. 

In Nature of Sept. 24 the interesting Calendar of 
Discovery and Invention states that the first astro¬ 
nomical photographs were made in 1840 by John W. 
Draper, usmg daguerreotype plates; also that 
Draper’s last great photographic achievement was a 
record of the nebula in Orion, made on Sept. 30, 1880, 
and that attempts at improving on this first effort 
were cut short by Draper’s death. Here, at New York 
Umversity, where Draper was a member of the faculty 
durmg the productive years of Ins life, we were gratified 
to see this appreciative note about him. In the 
interest of accuracy, however, it should be stated that 
the photographs of the great nebula in Orion were 

2 B 2 
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obtained by Draped^ son, Hemy, wlio was m Ins own 
right the leader of stellai pliologi’aph.\' m America 
The photograph made on iSept »]0, 1880, was given 
o7 minutes of exposure. In Mai eh 1881 a better 
photograph was inacie by Hem\\^ Draper from an 
exposme of 104 minutes, and on Alar. 14, 1882 (more 
than two months after the death of Jolm W". Drapci), 
a remarkably successful exposure of 137 minutes was 
made, whicJi showed stars of the 14 7 magnitude of 
Pogson's scale—stars invisible to the eye. Henry 
Draper also obtained many excellent photographs of 
the spectrum of the nebula m Orion Unfortunately, 
Henry Draper died suddenly on Nov 20 of the same 
year at the age of forty-five. 

The reference in the Calendar to the first astronomical 
photograph imdoubtedly means the daguerreotype of 
the moon made by John IV. Draper m 1840 after an 
exposure of 20 minutes—a rej^resentation about an 
inch in diameter. Daguerre had attempted the feat 
but without success. Jolin W. Draper experimented in 
photographing the solar diffraction spectrum on paper 
before the daguerreotype process was invented, but he 
did not know how to develop and fix his image, until 
Daguerre, Talbot, and Herschel worked out their 
developing and fixing processes. Herschel made the 
first useful photograph of the solar spectrum in 1840 ; 
Draper did not succeed in this until 1842. 

For some time I have been anxious to learn the true 
evaluation of John W. Draper’s place in science. He 
w^as a man of such varied interests and was au courant 
with so many scientific developments that it is difficult 
to gauge Ins status. For example, thirteen years 
before IHrchhofi published his celebrated memoir on 
the relations between the coefficient of emission and 
absorption of bodies for light and heat, Draper had 
arrived at some of these same facts noii-mathomatic- 
ally. There is no doubt that Draper contributed 
importantly to the advancement of knowledge of 
radiant energy. Just how much credit is duo to him 
for Ins varied researches is the cpicstiou 

P. B IMcDoNALl). 

New York Universitv, 

Nov. 30. 


A Theory of the Upper Atmosphere and Meteors. 

Thebe seems to be a factor omitted by Mr. Maris 
in the second paragraph of Ins letter m Nature 
(Dec. 10, p. 839) wliicli may modify somewhat the 
figures he gives. If the constituents of the atmosphere 
were uniformly mixed at all altitudes and then left 
free ^ from convection currents, there w^ould be a 
partial separation into lighter and heavier particles 
undoubtedly, but the level reached by the diffusing 
gases would be conditioned by three factors. 

These wall be realised readily if we remember that 
the earth is, in fact, a huge centrifuge and (neglecting 
convection currents, together wnth the steady flow 
into space of some of the lightest particles) the 
equilibrium position of any constituent depends on 
(1) gravity, (2) centrifugal fore© (if I may be pardoned 
for using such an old-fashioned expression), and (3) 
osmotic pressure. (2) is small compared to (1), 
and our centrifuge is therefore one in which the 
heavier particles converge inwards, but this move¬ 
ment is arrested by (3) just as in an ordinary centrifuge. 
Unfortunately, so far as I am aw^are, the osmotic 
pressure of a mixture of gases has not been deter- 
mmed ; I would, however, suggest that if the ‘ optical 
centrifuge ’ described by me (Nature, Dec. 10, p. 840) 
were charged with a mixture of argon and hvdrogen, 
some hght might be thi'owm on the subject. 

^ ^ Berkeley. 

Berkeley Castle, 

Gloucestershire. 
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Further Homiiiid Remains of Lower Quaternary 
A^e from the Chou Kou Tien Deposit. 

At a meeting of the Geological iSociciy of China, 
hold on Dec 2, 1927, amiomiccmciii was niadc of the 
discovery of a low'or molar hommid tooth m the 
cavt^ deposit at Chou Kou Tien, near Poking. 
new specimen was obtained close to the site from 
which the first hommid teeth from this locality were 
rocovciod and in the same stratum of ilio deposit 
(Nature, Nov. 20, 1920, p. 733) This deposit, 
wJiich at first was thought to be Upper Pliocene, is 
now known to bo basal Lower Quaternary in ago 
(very early Pleistocene) The find w^as made on 
Oct. J 0 by Dr Birger Bohlin, pahcontologist attached 
to the Geological Survey of China. Mr. C. Li, 
geologist from the Survey, and Dr, Bohlin have been 
111 charge of the extensive excavations on this import¬ 
ant site, winch have been earned on during the past 
season b.y tho Geological Survey in co-oporation with 
the Dcjiarimont of Anatomy of tho Poking Union 
Medical Oollcgo 

The tooth is a relatively unworn and perfectly 
preserved lower permanent molar, having incom¬ 
pletely formed root tips, and evidently from an 
individual in tho stage of dovolopmont represented 
by that of an eight year old modern European child. 
Tho general morphology of this specimen loaves no 
room for doubt as to its homimd status, and it 
evidently was derived from tho same jaw as that 
from which came tlie lower premolar tooth discovered 
last year by Dr. 0, Zdansky. A full description 
of tho latter specimen and of tho associated worn 
up]ier molar has been published this >^oar by Dr. 
Zdansky {Bnll. QeoL Soc. Ohinay vol. 5, No. 3). 

Evidence of a convincing nature points to a close 
mutual relationship between the t,wo individuals, 
adult and immature, j*epresontn( I by tiio tooth 
recovered from the Cliou Kou Tien dcqiosit. Tho 
newly discov(u*od specimen displays in tho (lotails of 
its morjihology a number of inteu^stiug and unique 
characters, sufiKuent-, it is believed, to justify tho 
proposed of a ih'w homimd genus Hinauthropus, to 
be roproHouled by iJiis material. A complete and 
fully illustrated rojiort on this now specimen is now 
in press, and will bo jiubhshod early m December 
m {Series D, Paloiontologia Bimca, vol, *7, Fasc. 1. 

Davidson Black. 

Department of Anatomy, 

Peking Union Medical College, 

I Peking, China, 

Nov. 24. 


The Publications of the Royal Society. 

It would bo a pity if^—as, of course, cannot be in¬ 
tended—the remarks m the leading article of Dec. 17 
were taken, among an unmstructed public, to imply 
some disparagement of the scientific quality of the 
output of the Gavondish Laboratory in proportion to 
its extent. In the present avalanche of theories of 
atomic processes and radiation, what appears to be 
necessary more than ever is precise and informed 
experiment in this complex and elusive domain. 
Where are we likely to secure these ideals if not m 
a company where all the practical experience of all 
the ages of radio-activity is concentrated At any 
rate, it may be permitted to record the judgment of 
one outside student of current physical literature, 
that it IS not there that the fault, if any, is to be 
located. 

Joseph Larmor. 

Cambridge, 

Doc. 19: 
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The Antirachitic Vitamin D. 


“I ifJHlLE the chemical nature of the six known 
f f vitamins remains obscure, recent advances 
in knowiedge have brought us very much nearer 
to understanding that of one of them, namely, the 
antirachitic vitamin D This has been brought 
about through the work of Rosenheim, Webster, 
Drummond, Heilbron, Hess, and Windaus, some of 
whom have now shown conclusively that vitamin 
D may be produced in a highly concentrated form 
from a pure crystalline substance, ergosterol, merely 
by acting upon it with sunlight or the radiation 
from a mercury-vapour lamp* This discovery is 
of great practical as well as scientific importance 
Following the observations that the cure of in¬ 
fantile rickets was brought about by exposure of 
the body to ultra-violet light and by administration 
of cod-liver oil, it was found that a number of 
foodstuffs contammg cholesterol, after exxiosure to 
ultra-violet light, were rendered effective as curative 
agents for rickets artificially induced m rats by 
previously feeding them on a diet devoid of vitamin 
D. From this the workers referred to were led to 
study cholesterol, ergosterol, fungisterol, and a-, fi- 
and y-sitosterols. At first it appeared that each 
of them developed activity under the influence of 
ultra-violet irradiation ; but later it was shortm 
that these com^iounds can only be purified with 
some difficulty, and it was proved that cholesterol 
and /i- and y-sitosterol when coiniiletely purified 
can no longer be activated by irradiation, and 
there is reason for sup^iosuig that the same will be 
found to be true of «-sitosterol and fungisterol. 
On the other hand, all the evidence goes to show 
that ergosterol is the sole antirachitic xirecursor 
If this be so, then ergosterol must be present in 
practically all fats of animal or vegetable origin, 
for all of these are capable of activation by irradia¬ 
tion, but it IS found chiefly in fungi—in ergot of 
rye and m yeast 

" When ergosterol is exposed to ultra-violet irradia- | 
tion, it loses its crystalline character and becomes 1 
resinous Oxygen does not ax:ypear necessary for 
this change, which can in fact best be effected in 
vacuo or in an atmosphere of nitrogen. The 
resinous substance thus formed is very highly' 
active in curing rickets The activity is, however, 
destroyed if the irradiation be long continued 
Irradiated ergosterol has been found to possess 
remarkably powerful physiological activity ; in¬ 
deed, Miss K H. Coward has shown that its 
calcifying effect can be demonstrated with so little 
as 1 /100,000 mgm admmistered to a rat in daily 
doses 

Of the vitamins, vitamin D is the one which 
pre-eminently needs to be artificially added to the 
diet, especially in sunless climates. The reason for 
this will be clear when it is considered that it is 
chiefly formed in animals rather than in plants, and 
results from exposure of the animal to sunlight or 
to a source of ultra-violet rays. It is well knovm 
that the sebaceous glands contain sterols and sterol 
esters, and there is good evidence for believing that 
it is from this source that the animal derives its 
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antirachitic vitamin It has been shown, moreover, 
that the liver acts as a storehouse for this vitamin 
when produced, and that a reserve is set uj) m the 
animal during the summer months, by which it is 
enabled to maintain good health during the wmter 
It has been shown, too, that, as a consequence of 
the impoverishment of the store, the millc of a cow 
contains progressively less vitamm D as the winter 
months proceed. Milk and butter provide the most 
important dietetic sources of this vitamm; and 
for this reason, and because of the iveakness of 
the sun’s ra^^s m ivinter, human kind suffer then 
impoverishment in res^iect of vitamin D, which is 
neither produced by the action of the sun’s rays 
on their skins nor suxixihed in their diet in adequate 
amount 

Vitamin D apjiears to be necessary to the animal 
body for the proper control of the calcium balance, 
and a lack of it results in a depression of the 
phosphorus or calcium, or of both, m the blood. 
Moreover, the more cereal there is in the diet, 
especially oatmeal, the greater is the amount of 
idtamin D required. Its practical importance is 
by no means limited to the prevention or cure of 
rickets, but apjilies also to other conditions causing 
greater or less ill-health and suffermg It has, for 
example, already been shown by the admirable 
w'ork of Prof, and Mrs. E. Mellanby that dental 
caries may be traced to a deficienc}^ of vitamm D. 
From their work it would appear that, in a growing 
child, bone formation makes a first caff on the 
calcium metabolism and may rob the teeth unless 
sufficient or an excess of vitamm D is provided. 
Indeed, dentists throughout England can point to 
innumerable examples of dental caries traceable 
to the substitution of margarine for butter durmg 
the War. In childbuth the drain on the mother 
is 11*011 known to result m dental caries, and there 
IS strong reason for supposing that this could 
be prevented by the administration of more 
vitamin D. 

The growth of population is such that the w*orld 
production of butter is becommg insufficient to 
provide for all an adequate ration of vitamm D. 
Cod-hver oil provides another source of vitamm D, 
but irradiated ergosterol has the great advantage 
of bemg practically ivithout taste Moreover, it is 
less expensive, and being of standard purity the 
amount admmistered can be quantitatively ad¬ 
justed with great accuracy. 

The practical outcome is that the manufacture 
of ergosterol from yeast has been set up in Great 
Britam, and it is bemg irradiated commercially 
under proper scientific control with animal tests. 
Consequently vitamm D can be provided sufficient 
to meet the world’s requirements. Enghsh manu¬ 
facturers are issumg it in pellets or capsules 
and m oily solution, also in combination with 
vitamin A and malt extract, so that it is easy for 
all to make good the deficiency due to climatic 
influences during the winter months. Thus no 
time has been lost in applying this discovery of 
science to essentially practical ends. 
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Atoms and their Packing* Fractions.^ 


By Br. E W. Aston, F.R.S. 


T he original mass-spectrograph was set up 
in the Cavendish Laboratory in 1919 Its 
resolving power was sufficient to separate mass Imes 
differing by about 1 in 130, and its accuracy of 
measurement was about 1 in 1000 These capabili¬ 
ties sufficed to determine with fair certainty the 
isotopic constitution of more than fifty elements, 
and to demonstrate that, with the exception of 
hydrogen, the masses of all atoms could be expressed 
as integers on the scale 0 = 16 to one or two parts m 
one thousand. Eor advance in two directions of 
fundamental importance, namely, the resolution of 
the mass lines of the heavier elements and the 
measurement of the divergences from the whole 
number rule, a considerably more powerful instru¬ 
ment was required and has now been constructed. 
The increase in resolution is obtamed by doubling 
the angles of electric and magnetic deflexion, and 
sharpening the lines by the use of finer slits placed 
farther apart. The new instrument has five times 
the resolvuig power of the old one, far more than 
sufficient to separate the mass lines of the heaviest 
element known. Its accuracy is 1 in 10,000, which 
is just enough to give rough first order values of the 
divergences from whole numbers. 

Such a high order of accuracy can be attained 
only when Imes are so near together on the mass 
spectrum that not only can their distance apart be 
determined with the highest accuracy but also the 
calculation of then mass difference will not be 
seriously affected by error m the dispersion con¬ 
stant. These conditions may be made use of in 
several different ways, as follows : 

Method 1 .—Direct measurement on a single 
spectrum. This method is virtually free from all 
uncertainty, but can only be applied to bodies 
giving lines clearly resolved, but differing by less 
than 1 per cent, in mass. These cases are unfortun¬ 
ately very rare. The best example is the doublet 
given by oxygen-methane shown in spectra I. and 
IV. (Eig. 1). Here the lines only differ by 0-2 per 
cent, in mass, and can be obtained of equal intensity 
by manipulation of the quantities of oxygen and 
methane present in the discharge tube. 

Method II , which may be called the method of 
series shift, can be employed whenever the masses 
to be compared form terms m a series the umt of 
difference of which is not too great. Two potentials 
are chosen which wdll bring consecutive terms into 
the desired contiguity, and these are applied to the 
electric plates alternately during the exposure while 
the magnetic field is kept constant. In this way 
irregularities in the series can be measured. A good 
example of this is shown in spectrum II. where the 
series 79, 80, 81, 82 given by bromine and its 
hydrides is tested in this way and the interval 
between Br'^^ and Br®® determined in terms of the 
hydrogen atom. 


^ from tee mkenw Lecture—A Hew Mass-Spectrograph and the 
Whole Hnmh©: JProe. no?/. Soc A, vol 115, p, 487,1927, to which 

thfe rwder fe referred for all details of apparatus and technique 
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Method III is the most generally applicable. It 
is the original bracketing method modified by the 
use of a small interval instead of a bracket In it 
the lines are brought into the required contiguity 
by a change mthe electric field, and this change is 
measured by means of two other mass lines of 
known ratio. 

In the calculation of atomic inasses from the 
ratios measured, the atom 0^® is taken as the 
standard of mass The results so far support the 
conclusion that oxygen is a sim})le element and that 
therefore this scale is the same as that used in 
chemical atomic weights 

Ever smee the discovery of the wdiole number'' 
rule, it has been assumed that in the structure of 
atoms only two entities arc ultimately concerned, 
the proton and the electron If the additive law of 
mass Avas as true when an atomic nucleus is built 
of protons electrons as when a neutral atom is 
built of nucleus plus electrons, or a molecule of 
atoms plus atoms, the divergences from the whole 
number rule would be too small to be significant, 
and, since a neutral hydrogen atom is one proton 
plus one electron, the masses of all atoms would be 
whole numbers on the scale H = 1. The measure¬ 
ments made with the first mass-spectrograx:)h were 
sufficiently accurate to show^ that this w^as not true. 
The theoretical reason adduced for this failure of 
the additive law is that, inside the nucleus, the 
X>rotons and electrons arc packed so closely together 
that their electromagnetic fields interfere and a 
certain fraction of the combined mass is destroyed, 
whereas outside the nucleus the distances between 
the charges are too great for this to ha})pen The 
mass destroyed corresponds to energy released, 
analogous to the heat of formation of a chemical 
compound , the greater this is the more tightly are 
the component charges bound together and the 
more stable is the nucleus formed. It is for this 
reason that measurements of this loss of mass are 
of such fundamental importance, for by them we 
may learn something of the actual structure of the 
•nucleus, the atomic number and the mass number 
being only concerned with the numbers of protons 
and electrons employed in its formation. 

The most convenient and informative expression 
for the divergences of an atom from the whole 
number rule is the actual divergence divided by its 
mass number. This is the mean gain or loss of 
mass per proton when the nuclear packing is 
changed from that of oxygen to that of the atom 
in question. It will be called the ^ packing fraction ’ 
of the atom and expressed in parts per 10,000. Put 
in another way, if we suppose the whole numbers 
and the masses of the atoms to be plotted on a 
uniform logarithmic scale such that every decimetre 
equals a change of 1 per cent., then the packing 
fractions arc the distances, expressed in millimetres, 
between the masses and the whole numbers. 

In Table 1. is given a list of elements on the iso¬ 
topic constitution of which further light has been 
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Fia. 1 —Description of the 

I —Single spectrum of the Ci group, showing oxygen methane 
doublet 

II—Double spectra illustiatmg coinparifaon of Br lines by 
Method II 

III —Double spectrum corapaimg OH 3 and C, voltages 280, 
352 The oxygen methane doublet is seen on the extreme right 

IV.—Double spectrum comparing F and Co, \oltages 280, 352 
This combined with III gives the mass of fluoiine in terms of 
carbon and hydrogen bv the general Method III The line ot 
can be seen and, very family, that ot The oxygen methane 
doublet IS shown very clearly m the lower potential spectrum 

V —Single spectrum taken with CH,Br shoeimg the pairs of 
lines due to Br, HBr, CHoBr, CHsBr, and the second ordei 
mercury group 

VI —Double spectrum comparing with COo, voltages 300, 

324 The higher voltage spectium, which had an exposure ot halt 
an horn, shows the tnply>chaiged Br line at 20 3 It contains 
the lines of sulphur, chlorine, etc, and is an admirable illiis- 
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Mass-spectra reproduced 

tration of the linear distribution of lines diftering by one 
unit 

VII —Double spectium showing the lines of phosx>horus and 
Its hvdiides photographed between the lines of carbon monoxide 
and phosphorus. 

VIII— Double spectrum comparing Kr®® with The 

lines of krypton are seen near the middle The second order 
lines of mercury are shown under high dispersion. 

IX— Spectrum showing the second older mercury group very 
clearly 

X— (a) and (b) spectra showing the e\en spacing of the tin 
monomethide and xenon lines (c) The same with long exposure 
showing eleven isotopes ot tm 

XI —Six double spectia taken with the same voltages 3G0, 
3G8 Each has an exposure suit ed to a particulai pair of hues, for 
S compaiison ot CO 2 , Kr, and Br (a) JKr®“. OO 2 , (b) Kr’® Kr®® 
I and Kr-^" Kr^y (c) Ki®" and Kr**". (d) Ki®® Ki«« 

I 00 Xi®*' Ki®*, U) after addition of methylene hioniide Bi’’" Br®^ 
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ilirown during tins research This may be regarded 
as supjilemeiitary to tlie complete table of isotojies 
last published - ^ Witli this it forms a complete list 

Tabuk I 


Element 

Atoiiiic 

iiuinbei 

Vtomu* 

Clgllt 

Mininiiiin 
minibd ot 

Wass numbeis ot isotopes 

in oidei ol inteiisiU 

S 

10 

32 00 

3 

32, 33 34 

Sn 

50 

118 70 

11 

120,118 110 124, no, 
117 122, I2I, 112 114, 
11'^ 

Xe 

54 

130 2 

9 

JL 1 O 

129 132, 131, 134, 130 
128, 130, 120 121 

1 CTg 

80 

200 0 

G 

202,200,100,198,201 204 

Pb 

82 

207 2 

3 

20b, 20(>, 207 


of non-radioactive isotopes discovered up to the 
present 

Table TI. gives a list of the precision measure¬ 
ments mcludmg those calculated for litliium from 
Costa’s results. The margin of error given may be 

Table IT. 


been greater than that of the oxygen atom it would 
have luled out the possibility that tlu^ nucleus of 
the latter was simply built of four iiucbanged 
liehum nuclei or al})!ia partieles, for tluu'c Avould 
have been no loss of energy, tliat is, mass detc^et, m 
the latter to represent th(^ funding forces holding 
the four particles togetlier High packing fractions 
indicate looseness of packing, and therefore low 
stability low packing fractions the reverse We 
arc at once led to inquire into what happens to the 
packing fraction as we ascend from atom to atom 
111 the scale of mass 

The result of plotting packing ft actions against 
mass numbers for all atoms so far investigated is 
indicated m Fig 2 Fig 3 gives the same plot for 
the light elements on a larger scale. These indicate 
that the jiacking fraction as a function of mass 
number shows sunpJo regularities of a remarkable 
kind If wo ignore^ for the present tlie large gaps 
w^hich it IS hoped to bridge as the 
wuuiv proceeds, it appears that all 


Atom 

Packing 
li action 

X 10 ‘ 

]\rass 

0 = 10 

H 

77 8-i:l 5 

1 00778 

He 

5 4yi 

4 00216 

Li« 

20-0-t 3 

6-012 

LB 

17*0i3 

7 012 


13 5L1 5 

10 0135 


10 0 + 1-5 

11-0110 

! C 

3-0 + 1 

12 0036 

X 

5-7+2 

14 OOS 

0 

00 

16 0000 

E 

0-0 J-1 

10 0000 

1 

0-2 ; 1 

20-0004 

X©-“ 

(2 2‘* 

22 004S) 

P 

-56+15 j 

30 9825 


1 ! 

Tni (eleven isotopes) 
Xenon (nine isotopes) 
Mercury (six isotojies) 
Lead (three isotopes) 


Atom 

Packing 
li action 
y 10‘ 

Mass 
() =J0 

C135 

-48+15 

34 983 


-6-6 1-1 5 

35-976 

0P7 

-50+15 

36-980 

A4o 

-7 2-1 1 

30 971 

As 

-8 H-f-1 5 

74-934 

Kr'« 

-0 4-!-2 

77 926 

BF^ 

-0 () -! 1-5 

78-929 


-0112 

79 926 


- 8 6 ! 1 5 

80 926 

KB- 

- 8 8 1 1 5 

81 927 
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-87115 

82 027 


8 5 ! 1 5 

S3 928 


-82115 

85 029 

T 

- 5 3 1 2 

126-932 


- 7 3 ! 2 

119-912 


-5-3-1 2 

133 929 


+ 0812 

200 016 


+ 08 ! 2 

206 016 

1 


atoms, excc[)t those of light 
elements of even atomic* number, 
approximate to a single curve. 
Starting at hydrogen with a 
large positive packing fraction, the 
curve dro])s rapidly, crosses the 
zero line in the region of mass 
mimlier 20 and sinks to a mini¬ 
mum value Very recont experi¬ 
ments with mckel give a pro¬ 
visional viilue - 10 for the 
|)acking fraction of its lighter 
isotope* lids is the lowest 

obtained, and suggests that the 
mmiimim is in tlu* iron nickel 
r(‘gion, whi(F may a. signili- 
ca.nce in (*onn(*xion with the pro- 
sunuHl g{‘()logieaJ abundance of 
these ekunents. liu* curve then 


regarded as an outside limit, hence it is large in all 
cases wiiere comparisons are made indirectly. The 
masses of the atoms are simply calculations from 
the packing fractions, so no particular significance 
is to be attached to the final digit The agreement 
with chemical and other results is generally good 
in cases when such agreement is to he expected, 
but the best test of the accuracy of the measure¬ 
ments is their consistence among themselves. So 
far this is highly satisfactory, and makes it reason¬ 
ably probable that most of the packing fractions 
are within one luiit of their true value. 

As has already been explained, in addition to the 
first two fundamental constants of an atom, atomic 
number and mass number, which settle the numbers 
of protons and electrons contained in its nucleus, 
we now have a third, the packing fraction, which 
gives entirely new information on the nucleus, for 
it is a measure of the forces binding those protons 
and electrons together The discriminating value 
of this information is clear at once, for example, 
had the packing fraction of the helium atom not 

* I*. W. Aston, mu. Mag , vol, 49, p, 1199 (1925). 
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risixs again and rccrosses the 
zero line in the region 200 Tlicrc is no marked 
periodicity 

As was to be expected, the most interesting region 
IS that of the lightest atoms, showm in Fig 3 In 
isotopic constitution and relative abundance there 
is a fundamental class difference betwxcn elements 
of odd and elements of even atomic number ^ This 
IS reflected m the behaviour of their nuclei under the 
disintegrating impact of alpha particles, for Ruther¬ 
ford and Chadwick have shown that odd numbered 
elements have less stable nuclei and emit protons 
at a much higher average speed than those of even 
number. This difference is now^ shown to extend 
to their nuclear masses. Whereas the atoms of 
odd atomic number, irrespective of whether their 
mass number is odd or even, approximate to 
a smooth curve rising steeply to hydrogen, those 
of even atomic number he wnll below and 
may be said to form a branch rising less steeply 
to helium. For comparison, the rectangular 
hyperbola x (y +12 5) =250 has been drawm in 
Fig 3 Such a curve is the locus of the packing 

* See Isotopes,” 2nd edition, p. 131. 
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fractions atoms of mass = mass nuinbei’ + 1/40 unjt, 
if 0 = 16 (1 + 12 5x10 ‘^) ‘ 

In the cases of atoms of odd ainraic number the 
measurements show a defiinte aj’jproximation to 
this curve. Tins means that the masses of the 
nuclei of these particular atoms can be regarded as 



+20 


too tzo 

/fffiss /)/am£f{ 
Fig 2 


being made up of tw^'o distuict parts, one which 
changes by unity for each unit advance in mass 
number, and another, a small excess, which remains 
constant To illustiatc this point we may imagine 
the nuclei of these atoms to consist of a central 
core of maximum tightness of packing, correspond¬ 
ing to a packing fraction on the 
oxygen scale of -12 5, which is 
surrounded by, let us say, three 
protons or neutrons attached 
with a tightness represented by 
a packing fraction 83 3 That 
IS to say, these three bodies wall 
together account for the excess 
1/40 unit. The free proton has 
a packing fraction on the ne\v 
scale of 77 8 +12-5 = 90 3 which g 
leaves a balance of 7 for binding 
purposes in each case. y. 

No stress is to be laid on these | 
figures which are purety illus- cf 
trative, nor is it intended to 
discuss the possibilities in any 
detail at present, but the facts 
do certainty suggest that the 
nuclei of light atoms have a . 
loose, and therefore heavy, ex¬ 
ternal structure of lightly bound 
protons or neutrons common 
to them but not possessed by 
the much more stable and tightly bound atoms 
of helium, carbon, and oxygen. Whether this is 
so or not, the position of carbon and oxygen on 
the diagram indicates a tightness of packing en¬ 
tirety in favour of the views of Rutherford and 
Chadwick as against those of Kirsch and Pettersson, 

The phis sign ^%ithm the brackets was inispnntecl as minus m 
Bakeuan Lecture 


who claim that protons can be detached from these 
nuclei by the impact of alpha rays. Neither do the 
observations of Rutherford aiirl Chadwick that the 
chance of disruption of protons from lithium atoms, 
if possible at all, is small compared with those of 
boron, nitrogen, etc , show any serious discordance 

with Costa’s results 
for lithium, here 
plotted, for the 
position of these 
suggests that their 
nuclear structure, 
though loose, is not 
so loose as that of 
the others It is 
unfortunate m this 
connexion that 
data for bei\yllium 
are not available. 

The fact that the 
packing fractions 
of the heavier 
atoms show'' a 
smooth distribu¬ 
tion and do not 
decrease continu¬ 
ally with ulcreaso 
of mass number 
is interesting It is not what one v'ould expect 
were the nucleus a structure similar to the outside 
of the atom, and possessing a periodic function. It 
is much more in keeping with the view put forward 
by Sir Ernest Rutherfordthat the nucleus con¬ 
sists of an inner part of uniform, tightly bound 
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‘ crystalline ’ structure, outside wdiich is a looser 
system of neutrons, protons, and electrons which is 
more complex the heavier the element Th e crystal¬ 
line packing supplies a minimum possible packing 
fraction, w'hile the increasmgly complex outer struc¬ 
ture may be taken to explain the rise of the packing 
fraction in very heavy elements. 

* Guthrie Lecture of the I'hysical Society of London, 1927 
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Baron de Montyon, F.R.S. (1733-1820] 

ANTOINE JEAN BAPTISTE ROBERT 
XX AUGET, Baron de Montyon, economist 
and pManthropist, was born at Pans on Dec 23, 
1733, and lie died there on Dec 29, 1820, at the 
age of eighty-seven years In that city his name 
is held in honourecl remembrance for his public 
work and enlightened beneficence. Whilst domi¬ 
ciled m England—^for reasons which are given 
below—de Montyon was, on Nov. 5, 1812, elected 
into the Royal Society of London Soon after, he 
signed the charter book and was formally admitted 
Trained in France for the law, Montyon held 
various important provincial and State appoint¬ 
ments, exhibiting marked mdependence of thought 
and freedom from bias, associated with an integrity 
certainly none too prominent amongst some of his 
contemporaries. 

Prior to the period of revolutionary turmoil, 
M. de Montyon had made anonymous and hand¬ 
some donations to the Paris Academy of Sciences, 
the French Academy, and the Academy of Medicine. 
These became null and void in the political up¬ 
heaval. They were, however, restored before his 
death. ^ 

De Montyon, rich by inheritance, and disinclined 
to parley with any new regime, emigrated in 1792, 
settlmg for a time at Geneva, afterwards trans¬ 
ferring to London. He did not return to Paris 
until 1815, being then eighty-two years old. 
Count Rumford had died m the previous year ; 
Davy was then thu'ty-seven years old The English 
journals of the period of de Montyon’s residence m 
Londdn are provokingly silent, although two works 
by him had been published there. Space will not 
permit of quoting their lengthy titles. 

Appended is a copy of de Montyon’s certificate 
of qualifications for the Royal Society :— 

“ Anthony J. B- R. Aiiget de Montyon, Baron de 
Montyon, Counsellor of State in the late Royal 
Government of France, and now residing at No. 
38 Brewer Street, Golden Square; a gentleman of 
eminent acquirements in political economy and various 
branches of Natural Knowledge, being desirous of 
becoming a fellow of the Royal Society, We the under- 
■written do on our personal acquaintance with him, 
reconomend him as worthy of the honor he solicits, 
and likely to become a valuable Member. C. Blagden, 
John Symmons, J. Pianta, Samuel Foart Simmons, 
Wm. Tooke, J. Gmllemard, John Sinclair, Gilbert 
Blane, Geo. Thos. Staunton, Geo. Pearson.” 

It is not a little curious that de Montyon seems 
never—either before or after his election—^to have 
dined at the Royal Society Club, especially when 
one calls to mind that Sir Joseph Banks was 
president of the Society at the time, and frequently 
introduced foreigners of distmction. M. Coquebert 
de Montbret, a compatriot, was among these, and 
he dined, so Sir Archibald Geikie has told us, on 
four occasions after 1809. Here it may he mter- 
polated that de Montbret was, with Laplace and 
Fourier, on a commission for the institution of the 
Montyon prize ha statistics (1817). Doubtless 
sufficient reason is found in the quietness of 
Montyon's life, necessitated by the circumstances 
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and the Paris Academy of Sciences. 

of exile. Moreover, he had never sought the 
fashionable world, preferring the society of men of 
letters It is recorded that ho vas a good con¬ 
versationalist, and prolific in attractive reminis¬ 
cences. Whilst in England he disbursed large sums 
of money in support of companions in exile, and 
also amongst the French prisoners of war. His 
portrait shows an aspect of restful dignity, singu¬ 
larly resembling that of Newton. 

At Montyon’s obsequies strict simplicity was 
observed His own wishes in this respect were 
unusual “ Je veux etre enterr6 avec la plus 
grande simplicite, ce qui doit etre execute d’autant 
plus exactement que ce qui sera 6conomis6 sur cet 
article tourne a I’avantage de mes legs.” Not¬ 
withstanding, hundreds of folk of the humbler 
classes attended m token of regard. The French 
Academy nominated one of its members to deliver 
a eulogy. In the twilight of his age Montyon had 
recalled words that he used to the King in 1796: 

“ Ma vie n’a pas eu im grand dclat. . Celles de 
mes actions qui ont eu une publicity indispensable 
prouvent que je n’ai point Fame servile.” 

The prizes which are m the gift of the Academy 
of Sciences are enumerated below ; and some notes 
added indicate slight variations which have followed 
their institution. 

(1) Prix Montyon de Statistiqcje —At a meet¬ 
ing of the Academy in September 1817, Laplace 
informed his colleagues of an anonymous oiler of a 
capital sum of 7000 francs for the csiablishmcnt of 
an annual prize for statistical researches. Accept¬ 
ance followed, and Laplace, Montbret, and Fourier 
were among tlie members of a commission charged 
to prepare a scheme of manag(uneni». The first 
allocation was made in 1819 In tlu^ year 1910, 
on the motion of M. Gaston Darboux, a sum of 
1000 francs was decided on as the primary gift, with 
two commendatory awards of 500 francs. Further, 
an original limitation that the research should refer 
only to France and her colonies, is no longer 
enforced. 

(2) Prix Montyon de Physiologie exteri- 
MBNTALE—In June 1818 the Academy received 
another ofier, in similar circumstances, for the 
foundation of a yearly prize m experimental 
physiology. Berthollet, Hall4, and others drew up 
a scheme. Later, the donor supplemented the gift. 
As a rule there are two awards of 750 francs each. 
We notice here and there in the list of awards the 
names of Englishmen, for example : Dr. A, D. 
Waller (1887) and Dr. A. B. Griffiths (1893). 

(3) Prix Montyon be Mi^canique —^In August 
1819, Laplace presented a note designating this 
annual prize, and from the same source. The 
attribution is now 750 francs. In exact terms the 
gift is for ... “ instruments utiles aux progres de 
Fagriculture, des arts m6caniques et des sciences 
pratiques et sp6culatives.” 

(4) Prix Montyon de MiSdeoxne et Chirxjrgie 
ET Prix Montyon bes Arts insabubres. —This 
conjoint prize was dedicated by the terms of Baron 
Montyon’s will, under date Nov. 12, 1819. There 
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were other and large benefactions, which, howwer, 
are outside the scope of this notice The first prize 
was given in 1825 A commission had formulated 
regulations, and amongst the members were Cuvier, 
Eourier, and Berthollet. The terms of the award 
are of wide application, whilst the prizes are open 


to persons of all nationalities In the first section 
are three yearly gifts of 2500 francs, and three 
menUons honoiables of 1500 francs In the second 
section (in effect, chemistry) there is a prize of 
2500 francs, with a second of 1500 francs for 
meritorious entry. T. E James. 


News and Views. 


Fob several years Dr. Wilhelm Freudenberg has 
collected fossils from the sand-pits in the Pleistocene 
river deposits near Heidelberg, from which the lower 
jaw of Homo lie,%ddhergensis was obtained. We now 
learn, from a communication which he has made 
to Sir xArthur Smith Woodward, that among the 
mammalian remains which he has discovered there 
are no less than eighteen fragments of fossil man and 
apes. The tibia ascribed to Heidelberg man is short 
and very stout, with an inward twist, and in many 
ways like that of a big gorilla, A fragment of a 
femur is also veiy gorilla-like. The second meta¬ 
tarsal IS curved as in a chimpanzee, and the first 
metacarpal is twice as large as that of a modern man. 
These remains are associated with ElepJias antiquus. 
Other fragments found not with this elephant, but 
with E, trogonthern, belong to a Primate about as 
large as an orang. There is a sagittal crest on the 
parietal bone, and a piece of lower jaw resembles 
that of Sivapithecus rather than Dryopithecus The 
pelvis shows several features of that of a chimpanzee, ' 
and the femur and tibia are slender. Other fragments 
of the same age belong to two smaller Primates 
related to the gibbons. They seem to have had 
comparatively small canine teeth. In association 
with them, one long and remarkably human femur, 
an apparently human pubis, and a human navicular 
bone, are considered by Dr. Freudenberg to belong 
to a forerunner of Neanderthal man. In the upper 
beds, -with Ehinoceros etrmcuSf were also found 
implements of quartzite, charcoal, and burnt frag¬ 
ments of bone. 

Palaeontologists and anthropologists will await 
with great mterest Dr. Freudenberg’s detailed de¬ 
scription of his finds. Remains of monkeys of 
Pleistocene age are known from Norfolk, the Thames 
valley, France, and Germany, but no trace of the 
man-like apes has hitherto been discovered m Europe 
of later date than the Lower Pliocene. If Dr. 
Freudenberg’s results are confirmed, the search for 
the earliest ancestors of man in Europe is not so 
hopeless as it is commonly supposed to be. 

The retirement is announced in the Lancet of 
Dr, A. B. Macallum, professor of biochemistry in 
McGill University, Montreal, and formerly adminis¬ 
trative chanman of the Honorary Advisory Comicil 
for Scientific and Industrial Research, Canada Prof. 
Macallmn, who was successively lecturer and professor 
in physiology and later professor of biochemistry in the 
Umversity of Toronto, introduced a full experimental 
course in physiology at Toronto so long ago as 1886 ; 
at that time, no similar course for students was 
anywhere in existence. His research work at first 
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was devoted particularly to the origin of haemoglobin 
from the chromatin of hcematoblasts Tins led to a 
demonstration that chromatin is an iron-lioldmg 
compound and that ha3moglobm is, as it wore, a 
degeneration product of chromatin. Later, Pi of. 
Macallum investigated the absorption of iron com¬ 
pounds in the intestines, the composition of tlie bloorl 
plasma of invertebrates and vcrtobi'ates, and the 
microchemical detection of potassium, ({hlorme, 
phosphorus, calcium, iron, and copper. His Jatost 
work has dealt with the effects of surface tension on 
the distribution of salts m living matter. Prof. 
Macalliun was elected a fellow of the Ro;val Societ.^" 
in 1906 , m 1920 he left Toronto to take the chair 
of biochemistry at McGill Universit^^ He will bo 
succeeded by Prof. J. B. Collip, whose name will 
be remembered in connexion with the discovery of 
insuhn. 

The honorary secretary of the Institution of 
Professional Civil Servants writes to mtorm us that 
the leading article on “ The Techmeal Expert in the 
Civil Service,” published in our issue of Dec. 10, has 
been welcomed by the professional group of civil 
servants. He directs attention also to the fact that, 
since its foundation m January 1919, the Institution 
has worked energetically for “ a thorough reform 
in matters affecting the status of the technical 
expert,” and has met with some success over a 
limited area m bringing conditions of employment 
of similar professional staffs in different departments 
to a uniform basis Fiuther, by rocoiuso to the 
arbitration machinery set up for the Civil Service in 
1925, it has succeeded over a rather mde area, but 
in many cases, in obtaining piecemeal improvements 
in salary scales. He also points out that the reform 
of the non-technical branches of the Civil Service 
was only earned through after a series of Royal 
Comnussions, and states that, although the Council 
of the Institution has loyally worked the system of 
Whitley Councils recently created, it is convinced 
that the reforms which are ui'gently required in the 
techmeal branches will not be achieved without an 
authoritative public mquiry. We entirely concur m 
this view, and, indeed, m the leading article on “ The 
Expert in the Civil Service ” published in Natube 
of Aug. 27 last, luged that a Royal Commission 
should be appointed to examine into and report on 
the present position of professional workers m the 
State service. We are of opinion that the need for 
modifications of the present Civil Service system is 
of pressing importance, and that in the interest of 
both efficiency and economy no tune should bo lost 
in providing for a comprehensive mquiry of tlic^ 
nature indicated. 
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SpeaivIXG dt Scxer’s School, Bruton, Someihet, on 
Speech Dav, Prot John Bead, professor of cbeniisirr 
at the University of St. x\niln‘\\s, directed the atten¬ 
tion of the boys of Ins old school to some of the 
qualities which scientific training educed * honesty, 
perseverance, precision, the co-ordination of hand, 
eve, and brain, the development of logical methods, 
and the recognition of the im] 3 ortance of small 
things. Wlnlst confessing his enthusiasm for literary 
pmsmts, he urged them not to be misled by references 
to the ' dry bones ’ of science, or to imagine that the 
man of science is less human or humane than his 
brethren , there is need to emphasise this m an age 
when no man can claim to be trul>’' educated unless 
he possesses a knowledge ot tlie general principles of 
physical science and comprehends how a plant gi'ows 
and how an animal lives. Discussing the ever- 
expandmg part which science is playing m the 
industrial and economic development of the British 
Empire, Prof. Read referred to the activities of 
Imperial Chemical Industries, Ltd , and particularly 
to its progress in rendering Groat Britain less de¬ 
pendent on imported liquid fuels and fixed nitrogen, 
and to its assistance in the development of agricul¬ 
ture Prof. Read also addressed the school literary 
and debating society on the contribution of orgamc 
chemistry to the progress of civilisation, the title* of 
Ins lecture being “ An Organic Chemist looks at the 
World “ ; he referred on tliis occasion to the non- 
permanence of coal and oil as sources of energy and 
to their possible replacement by alcohol, which can 
be produced m imlinnted quantity so long as the sun 
shines and plants grow. IMcntion was also made of 
the low-temperature distillation of coal, and of the 
value of brown coal as a source ot energy 

At a meeting 'held at the Imperial College of 
Science in Eebruary last, it was agreed to form a 
society for the purpose of studying bibliogi'ajilncal 
methods and securing unity of bibliographical pro¬ 
cedure and classification. The first meeting of the 
Society was held at the Science Library, South 
Kensington, on Dee. 13, thirteen members bemg 
present. The objects of the Society were defined as 
follow's: “To promote the study of bibliographical 
methods and of the classification of information, to 
secure international imity of bibliographical procedure 
and classification, and to foster the formation of 
comprehensive and specialist bibliographies of re¬ 
corded information.” The name adopted for the 
Society was “ The British Society for International 
Bibliography.” As the Society has been adopted as 
the British Section of the Institut International de 
Bibhographie, it is proposed to us© the sub-title 
“British Section of the I.I.B.” if necessary. Prof, 
Alan Pollard, of the Imperial College, was appointed 
president, with Dr. S. C- Bradford, of the Science 
Library, as vice-president, and Dr. Walter Clark, also 
of the Science Library, as honorary secretary. The 
other members of the council are !Miss Snelus, Messrs. 
P. K. Turner, A. Esdaiie, and T. Smith. At the VI® 
Conference Bibhographiqiie Internationale, held in 
Brussels in July last, it was agreed to confer the 
presidency of the Institut International de Biblio- 
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giaphie upon (Ireat Britain for the ;^"ear 1927—28, 
and the British Society for International Bililiography 
was invited to nominate the piesident. It has 
])roposod tile name of Prof Pollard. The Society 
IS prepared to leceivo all criticisms and suggestions 
foi the development of the Classification Decnnale 
of the Institut International de Bibhographie, and 
to transmit recommendations to the Institute. All 
particulars concerning the Society, the Institut 
Iniernational de Bibhographie, and the Classification 
Decimale may be olitamed from Dr Clark, hon. 
secretary of the Society 

A MACHINE winch IS capable of turning out one 
million ])int bottles a w'eek, and requires only one 
man to superintend its ojieration, is surely a lomark- 
able achievement Such is the machine lecently 
constructed by the IMetiopolitan-Vn-kers Electrical 
Co., Ltd, at its works in Manchester (Fig. 1) The 
glass is melted m pots or in a tank furnace and the 
machine is run on rails to the mouth of the furnace 
A small 15-h j). electric motor is started and bottles 
are automatically turned out in dual moulds at tlie 
above rate The machine consivsts of fifteen identical 
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imits which rotate around a central pillar. In the 
event of a breakdown of any one amt, it can be 
replaced in less than thirty minutes. As each unit 
passes the mouth of the furnace, huge arms aie 
lowered into the molten glass, a quantity of winch is 
picked up in a mould by means of suct-ion. A small 
quantity of compressed air is then admiti-od to form 
a cavity in the neck of the bottle. Fiirtbci rotation 
of the machine, which has a speed of six revolutions 
per minute, enables the glass blank thus formed to be 
transferred to a second mould, the interior of which 
is of the shape of the finished bottle. A further 
supply of compressed air blows the bottle to the shape 
of the mould. The machine moves on to the next 
stage, when the moulds are low^erod and the bottles 
are automatically discharged on to a conveyor. In 
addition to the manufacture of bottles, this machine is 
equally useful for the manufacture of electric lamps 
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or other articles ot a similar nature and is entirely a 
British production. Tt is a great improvement over 
previous machines, most ol which are of foreign manu¬ 
facture Bor a, complete illustrated description of the 
machine, reference should be made to the Engineet of 
July 1 and 8, 1927. 

Mr. L. J Kettle, the electrical engineer to the 
Dublin Corporation, gave an interesting address to 
the Irish local centre of the Institution of Electrical 
Engineers on Oct. 13. He pointed out that the 
Electricity (Supply) Act, 1927, of the Irish Free State 
gives practically unlimited power to the Irish Elec¬ 
tricity Supply Board. One of its duties is to investigate 
the natural power resources of the Free State. Towards 
the end of the War, some work m this direction was 
done bv the British Government. Mr Kettle regards 
peat as the greatest potential power asset. Six 
million tons of air-dried peat are at iirescnt dug out 
and used per annum in Ireland. The fuel equivalent 
of this peat is equal to that of the whole of the coal 
imported per annum into the Free State. With a 
little State assistance and encouragement the output 
could be materially increased Even if the increase 
were only ten per cent., it would be equivalent to all 
the power to be obtained initially from the Kiver 
Shannon. ]\Ir. Kettle is strongly of opinion that a 
comprehensive water-power survey of Ireland should 
be made as soon as possible. It is quite conceivable 
that the by-products of a peat power station would 
more than cover all the costs of jiroduction, and 
thus the electiic power generated would cost no tiling 
He urged that the Electricity Board should com¬ 
pletely equip the model farm near Dublin with all 
manner of electric labour-saving devices. It would 
be a valuable demonstration and training centre 
for the propagandists who are anxious to see the 
whole country electrified* He pointed out that 
the actual production coats are now’ of secondary 
importance, ownng to the large number of middle¬ 
men interposed betw^een the manufacturer and the 
consumer. His cure for this state of affairs is to 
return to the old \illage industry system. He con¬ 
siders that a return to this system may be feasible 
in Ireland. 

Mr, C. C. Paterson, Director of the Research 
Laboratories of the General Electric Co., Ltd , gave an 
interesting address to the London Section of the 
Institute of Metals on Kov. 10. He pointed out that 
the cost of conducting materials is one of the heaviest 
items of expenditure in the electrical industry. For 
long-distance powder transmission it is nearly half 
the total cost. In addition, it is now^ becoming common 
practice to use tubular conductors m order to prevent 
the formation of the corona. This adds to the ex¬ 
pense. It IS not beyond the bounds of possibility 
that metallurgical research will yield a high con¬ 
ductivity alloy which will rep]ace copper. The 
possibilities of the lighter metals like beryllium and 
aluminium w’hen alloyed have not yet been fully 
investigated. So far as the magnetic qualities of 
metals are concerned, it looks as if the manufacturing 
departments lag behind laboratory research, at least 
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so far as heat treatment and new methods are con¬ 
cerned. Practical men now recognise the groat 
importance of the presence of gases in metals like 
nickel and tungsten which are used m the manu¬ 
facture of electric lamps. Oommercially ])uro metals 
from the factory are quite unsiutable for lamp manu¬ 
facture. A two-hour treatment m ‘a vacuum’ is 
necessary until the pressure falls to 0 004 mm. of 
mercury. It would be a great boon to the electrical 
industry if the metallurgist could produce an alloy 
in the form of wire which would keep its homogeneous 
nature, and retain its qualities how’ever long it was 
subjected to the action of heat In other wnrds, it 
must remain stable and not develop local liot spots 
when heated bv an electric current It is of great 
importance to devise tests on the effects of heating 
on various alloys so as to enable the purchaser to get 
the most economical mateiial. At the Research 
Laboratories of the General Electric Co , Ltd , at 
Mhmbley, experiments are being carried out on various 
test methods. 

It is announced that Sir Ernest Rutherford has 
been elected a foreign associate ot the Pans Academy 
of Sciences. The foreign associates of the Academy 
are limited in number to twelve, and include Sir Ray 
Lankester, elected in 1910, and Sir J. J. Thomson, 
elected m 1919. 

The Catheune "Wolfe Bruce gold medal of tiie 
Astronomical Society of the Pacific, given annually for 
“ distingmshed services to astronomy ” upon the 
nominations mad© by six of the worldls gi*eat observa¬ 
tories, has been aw’arded for 1928 to Dr. W. S. Adams, 
Director of the Mount Wilson Observatory. TJio 
formal presentation ■will be made m the early part of 
next year. Previous reci[)ients ha\e included Prof. 
E. W. Browm, M. Henri A. Deslandres, Sir Frank W. 
Dyson, M. E. B. Baillaud, Pi of A. S. Eddington, 
and Prof. H. H Turner. 

At a special general meeting of the Instituto of 
Physics, held on Dee. 16, and on the recommendation 
of the Board, the Royal Meteorological Society was 
admitted a participating society of the Institute. 
The Royal Meteorological Society is the sixth society 
to co-operate in the scheme of particijmtion, and an 
important step is thus taken towards the realisation 
of one of the principal objects of the Institute, as 
expressed at its foundation, namely, to co-ordinate 
the work of all existing societies concerned with the 
science of physics and its applications. 

Col Charles Lindbergh has been awuirdod tho 
Langley Medal for Aerodromics of tho Smithsonian 
Institution of Wasluugton, “ in recognition of his 
daring non-stop flight from New York to Pans on 
May 20 and 21, 1927.” Established m 1909 in honour 
of Samuel Pierpont Langley, third secretary of tho 
Smithsonian Institution, who was the first man in 
the wDrld to make a large model heavier-than-air 
machine fly successfully under its own power, the 
medal has been awarded Intherto to four men: 
Wilbur and Orville Wright, Glenn H. Curtis>s, and 
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Gustave Eiffel. Col Lindbergh stated that it has 
been decided to offer his niaelimo, Spirit of St. Louis. 
to the Smithsonian Institution to be added to the 
collection of aeroplanes of histone interest that it 
possesses 

The annual report of the Rockefeller Foundation 
for 1926 has recently been issued During that year 
the Foundation expended 9,741,474 dollars on medical 
research and the prevention of disease in all parts of 
the world. The activities of the Foundation are 
reviewed by the president, Dr George E Vincent, m 
tins report, which is illustrated with relevant maiDs, 
charts, and photographs. 

In connexion with the work of the Colorimetry 
Section of the U.S. Bureau of Standards and the 
repoit of the Colorimetiy Committee of the Optical 
Society of America, Mr, Irwin G. Priest is desirous of 
compiling a bibliography of papers and books having a 
direct bearing on colorimetry, spectrophotometry, and 
colour specifications It is expected that this bibliO’ 
grapby will ultimately be published in the Journal of 
the Optical Society, He will be glad if authors who 
have contributed to this subject will send him cheek 
lists of their papers, giving titles and complete journal 
references. Reprints will also be of service and will be 
gratefully received Mr. Priest’s address is Bureau 
of Standards, Washington, D.C 


Messes Gurney and Jackson wall {lublish shortly 
‘‘A Popular Handbook of Indian Ihrds,” hy H. 
Whistler, illustrated by many coloured and black- 
and-white plates and text figures by H Gi'onvold 

The latest catalogue (No 503) of Messrs. Francis 
Edwards, Ltd , 83 Higli Street, Marylobono, W.l, 
although mainly of a general charac^ter, contains 
sections devoted to geogra]ihy and travel, botany and 
gairlening, entomology, folklore, and natural history. 
It should therefoie be of interest to readers of Nature, 

Applications are invited for the following appoint¬ 
ments, on or before the dates montionod .—An assist¬ 
ant lecturer m agricultural chemistry at the East 
Anglian Institute of Agrumlture, Chelmsford—The 
Clerk of tlie Essex County Council, Shiro Hall, Chelms¬ 
ford (Jan. 9). A science master for physics and 
chemivStry at the Longton High School—The Director 
of Education, Town Hall, Hanley, Stoke-on-Tront 
(Jan 21). A reader in ehomistiy at Bedford College 
for Women—The Academic Registrar, University of 
London, South Kensington, S.'W.7 (Feb. 17).' A 
rubber toclmologist to take charge of the rubber 
section of a government laboratory — The Com¬ 
mandant, Experimental Station, Porton, Wilts, A 
lecturer iii biology at the Saffron Walden Training 
College for Women Teachers—The Principal, Training 
College for Women Teachers, Saffron Walden. 


Our Astronomical Column. 


The Spectrum of the Comet Pons-Winnbcke — 
Two papers on this subject have recently apjieared. 
Dr. G. Shajn {Mon. Not. Roy Ast. Soc., Supp.) gives 
diagrams showing the changes in the relative strength 
of different bands. At the end of May the band 
at X388 was the brightest, those at X406 and X469 
being in order of lessening brightness. The first 
band remained stationary for a week and then got 
decidedly famter ; while the other two brightened, 
that at X469 being the brightest at the end of June. 
The continuous spectrum was not visible at the end 
of May, but gradually grew in strength after this. 
There was more increase of light visuaUy than photo¬ 
graphically, implying a change of colour from blue 
to yellow. 

Lowdl Ohs. Bull. No. 86 contains a discussion by 
V, M, Slipher of spectrograms obtained on June 20 
and 23. The contmuous spectrum was then strong 
and showed the solar absorption lines, indicating that 
the nucleus was shining by reflected sunlight. The 
Swan spectrum was weak; there were strong cyanogen 
bands at X3883 and X4216, but the strongest bands 
were an unidentified series between X399S and X4075. 
The spray of light towards the sun was the most 
emissive region. 

This paper, like that of M. Baldet recently noticed 
in this column, directs attention to the remarkably 
small size of the stellar nucleus. The estimate at 
the Lowell Observatory gave a linear diameter of 
two or thi'ce miles, that of M. Baldet bemg less than 
a mile. 

Measures of Double Stars. —^Prof G. van Bies- 
broeck, in addition to his cometary work, undertakes 
a large amount of double-star obser\mtion with the 
40-mch refractor at Yerkes Observatory. Vol 5, part 
1, of its Publications contains his measures of some 
3000 stars, the majority of which are stars the 
duplicity of which was discovered by Pi’of. Hussey 
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about the boginiiing of the contiiiy. The old and new 
measures are compared, and wherever sensible change 
ajipears an estimate is made of the hypothetical 
jiarallax, both on the assumption of a uniform mass 
double that of the sun, and also from the Eddington 
curve comiec*ting mass with alisoluto magnitude. Pie 
also discusses tlu'. errors of published oibits and 
deduces many now ones. 

One of the stars is the loug-fioriod variable 
X Ophiuchi, which has an unchanging 8 9 mag. com¬ 
panion at a distance of Y' Its hypothetical'parallax 
IS 0"*007, in good agreement with Adams’s spectro¬ 
scopic value 0" 005 from the unchanging component, 
the type of which is KO. It is noted that the trigono¬ 
metrical measures published by van Maanen and 
Gringrich are probably affected by the apparent shift 
of the combined star-image due to the change m light. 
There is a new orbit given for X Ophiuchi, rejecting 
the W. Herschel observations, which appear to be 
a:fiected by some error. The period comes out as 150 
years. The same period is suggested for 37 Pegasi, 
the orbit of which is turned edgewise to us. There 
are numerous observations of 70 Ophiuchi, Prof, van 
Biesbroeck thinks that the evidence for an unseen 
companion is not convincing. 

The Schwassmann-Wachmann Nova —The Har¬ 
vard storehouse of plates has once again proved of 
great service in tracing the behaviour of this Nova 
before its discovery. Miss Cannon publishes the 
following details in Harvard Announcement Card, No. 
37. It was invisible (less than mag. 15) m plates of 
previous years ; it first appears on Sept. 11 last, mag. 
11*7 ; it rose to a maximum of 6 0 on Sept. 30 ; it 
had fallen to 7 4 on Oct 16, to 8*4 on Oct. 29, to 9 4 
on Nov 19. Its spectrum was photographed with 
the 24-inch reflector on Nov. 20 ; the hydrogen lines 
were bright, the line at 4640 being five times as bright 
as HiS. 
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Research Items. 


TfiK IMaoki Pa.— Btdlehih No. (> of the Dominion. 
MiiHOuin, N(av Zealand, is an elaborate account of 
the Maori ;;a or fort by Mr Else]on Best, which, m 
addition to a generalised description of form, method 
of construction, and use, deals with a number of the 
old pc/5, though his list does not profess to be ex¬ 
haustive. Tn no othei‘ part of Polynesia did the 
fortified village obtain to the extent it did in North 
Island of New Zealand, and although we hear of 
strongholds, of which those of Tonga most nearly 
resemble the ]\Iaori pa^ nowhere do we find these used 
more or less permanently as they were in New Zealand. 
In various islands from the Philippines to Hawaii at 
intervals, some form of defensive work in stone, 
timber, or earth is found ; but the custom of living 
m these fortified villages seems to have been inherited 
from the first inhabitants of New Zealand, where, 
apparently, it was a very ancient institution. Accord¬ 
ing to tradition, when Toi first reached New Zealand 
in the middle of the twelfth centiny, the Maori found 
the earlier peoples already using this form of defensive 
work, and they may have adopted it from them. It 
may have been spread to other parts by the inter¬ 
course between New Zealand and the other islands. 

Bird Mal..iria. — The Department of Medical 
Zoology, School of Hygiene, Johns Hopkins XJm- 
versity, is continuing, among other lines of work, 
the investigation of bird malaxia. Dr. E, Hartman 
Jour. Hi/g.f 7, No. 4, 1927) publishes the 
results of biometric studies on Plasmodium prcecox 
in the canary. During the rise of the infection in 
the canary, the asexual forms of the jiarasite continue 
to die throughout the cycle The mortality rate is 
during 21 hours a mathematical constant, as deter¬ 
mined by the fit of the data to an exponential curve. 
The finciing of Mrs. Taliaferro was confirmed, that 
there is a constant rate of increase m numbers of 
the parasites from day to day until near the peak 
of the infection. Some cases show a constant rale 
of decrease of the number of parasites as the infection 
declines. The relapse cases show the same character¬ 
istics of constant rates of increase and of decrease as 
are exhibited by primary attacks. Helapses may be 
either more severe or more mild than the initial 
attack, but they are identical m type of infection. 
Relapse m bird malaria is usually milder than the 
primary attack. Symptoms m the bird follow 
sporulation and peak in numbers. Dr. Mary Stuart 
MacDougall (in the same journal. No. 5) presents a 
record of experiments indicatmg that the increase 
of the sugar content of the blood brings about a 
condition favourable for the parasite in bird malaria, 
and a decrease m the blood sugar by the use of 
insulin creates a condition luifavourable for the 
parasite. 

Self-|Fertilisation in OniGOCHiETES, —[During 
investigations on Tubifex tubifex, L. Cernosvitov' 
(Biol. Ze7itralhl., Bd. 47, p. 587, 1927) observed 
specimens m which the spermathecse were absent. 
Such worms were, of course, incapable of receiving 
sjierms during copulation. The presence or absence 
of spermathecse or the presence of spermatophores 
in the spermathecae is easily ascertained in T. tubifex, 
owing to the transparency of the body wall of the 
tenth segment m which the spermathecae are situated. 
The proportion of worms without spermathec^ 
varies greatly. It is low (up to 6 per cent.) in collec¬ 
tions made in localities where the worms are found 
in large masses and where the individuals are 8-10 
cm. long, that is, under favourable conditions of 
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growth. Ill another locality w^here the worms did 
not exceed 3 5 cm in length, the percentage with¬ 
out spermatheGa3 reached 55 to 70, and in another 
collection of smaller worms all the specimens were 
abnormal. The author concludes that unfavoui’able 
conditions lead to anomahes m the reproductive 
apparatus. He isolated worms without spermathecie 
and also worms which possessed spermathecie, but 
in which no spermatophores were present, and in 
both cases the wurms produced eggs which developed 
normally. Either self-fertilisation or parthenogenesis 
must therefore have occurred. As there was no 
diffeience in the number of cliromosomes, he assumed 
that self-fertilisation had taken place, but m what 
manner was not ascertained. The author gives the 
number of chromosomes as not exceeding 76, as 
against the number 110 stated by Gathy. 

Fishes oe the Congo Basin. —^In a recent report 
(Sitzungsherichte Akad. Wisseiiscli. Wien, Band 136, 
Heft 5 and 6) M. Holly continues his descriptions of 
fishes collected by Dr, Haberer in 1907~8 in the south¬ 
east Cameroons. It contains the Silundse, Cypnno- 
dontidse, Aeanthopterygii, and the Mastaeembelidse, 
taken in the Maka district which lies between the 
Bumba and Ja Rivers, both tributaries of the Congo. 
The collection has since lain in the Natural History 
Museum at Vienna. Four new siluroids and one new 
cichlid are recorded, fully described and figured. The 
author disagrees with Boulenger on some minor points 
m the descriptions of other species. 

Plagiotbopism. —Tins tendency of many plant 
organs to gi*ow horizontally, or at a defimte angle to 
the ^"ertlcal, is regarded by W. Zimmermann as a 
‘ plagiogeotropism.’ He gives a very clear account 
of Ins recent experiments in Die Naturwissejischaften 
for Nov. 11, his original jraper having appeared m 
the Jahrh. fur wiss. Bot., 66, 1927, Experimenting 
mainly with certain runners, such as those of the 
strawberry and Ranunculus repens, which can be 
grown fairly well m darkness, he shows that the 
position of the runner is determined by gravity, and 
that the angle to the vertical the runner assumes 
depends upon the algebraic simi of two internal 
(positive and negative) geotropic responses of the 
same organ. As these two opposite responses are 
not usually of equal strength and are not^ both at 
their maximmn intensity when the organ is in the 
horizontal position, the result is a tendency to assume 
a defimte angle in relation to the vertical, which is 
usually other than 90^^, so that the organ grows at an 
angle to the horizontal. These views certainly seem 
to bring the phenomenon into line with the inter¬ 
pretation recently given by Gradmann m the same 
journal {Die Naturwissenschaften, April 15, 1927) of 
the movements of tendrils and the growth curvatures 
of twining stems. They do not carry us much 
farther forward imtil an interpretation is forthcoming 
of the internal mechanism of geotropic response. 

Chromosome Linkage in CEnothera. —A signifi¬ 
cant paper dealing with the chromosome linkages 
which occur in many OEnotheras during diakmesis and 
the heterotypic mitosis, has been published by Miss 
F. M. L. Sheffield {Anjicds of Botany, vol. 41, p. 779). 
A very critical cytological study of several species and 
mutations shows a characteristic arrangement of the 
14 chromosomes, except in one species in which the 
arrangement was variable. In two small-flowered 
species, (E. novce-scotice and (E* eriensis, ^ recently 
described from Canada, there is a closed ring of 14 
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cliromosonies in cliakine.siH, followed by a regular 
zigzag arrangement on the bpindle, tlius determining 
the normal segregation ofc only two gametic tyjies in 
pollen formation. (E arnmo^phila has one free pair 
of chromosomes and a iing of 12, while the mutation 
(E. 7uhncalyx has four free pairs and a ring of (). 
Onlv rarely do departures from these arrangements 
occur m a plant. The bearing of those important 
results on the fuither anal>'sis of mutations in OEno- 
thera is obvious It also appears that the linkage of 
chromosomes wall account for the large amount of 
linkage of characters which occurs in OBiiothera 
hybrids Various schemes of chromosomes inter¬ 
change and non-disjunction are worked out, m their 
bearing on the origin of mutations and other com¬ 
plicated problems m this group of plants. 

Tbuit Canning in the Home. —Fruit canning as 
a home industry is at present almost unknown m 
England, one of the chief reasons being the difliculty 
for an unskilled operator to secure a satisfactory seal 
by soldering the ‘ hole and cap ’ can However, a 
new hand sealing maclune, for use vith the open- 
ended or ‘ samtary ’ can, has been introduced and 
thoroughly tested at the Campden Research Station 
Full details for working this apparatus, wntli illustra¬ 
tions, are given in the Ministry of Agriculture’s leaflet, 
No. 331. Although success depends chiefly on effi¬ 
cient sterilisation, the best results can only be obiamed 
it the fruit for preserving is carefully selected for 
soundness and luuformity in ripeness. To avoid 
bleaching in the case of eolomed fruit, cans coated 
with an acid-resisting lacquer can be obtained. Water 
gives quite satisfactory results as a covering liquid, 
but a sugar solution is better. The syrup, winch must 
be used boiling, is poured over the fruit and the can 
sealed inunediately, before cooling takes place, to 
ensiue the exclusion of air. The cans are then boded 
in water for sufficient time to destroy tiie enzymes and 
micro-orgamsms on the fruit, and finally cooled I’apidly 
in running water to prevent over-cooking. The leafiest 
concludes with details of the bc^st procedure to bo 
followed in canning most of the common English 
fruits, as tested at the Research Station, together with 
a table indicating the best strength of syrup to use, 
and the time required m the boiling water to effect 
sterilisation in each case, 

Fobestry in British Honduras, —The annual 
report for the year ending Mar. 31, 1927, the fifth 
year of the Department’s existence, has been recently 
issued. The ffiial Forest Ordinance (Ord. No. 32 of 
1926) became law on Oct. 14, 1926. Rules under the 
Ordinance w^ere sanctioned in December and came 
into force on Jan. 1, 1927, thus providing for adequate 
protection of the forests and a stable system of forest 
finance. Under this Ordinance the contribution to 
forest tiust funds from general revenue during the 
financial year amounted to 50 per cent, of the total 
general forest revenue, the balance required being 
met from the Forest Loan Department. A satis¬ 
factory feature of the organisation and management 
of the new Department is the close co-operation of 
the latter with the timber exploitation companies 
Substantial progress, it is said, has been made durmg 
the year in many aspects of the sylviculture of 
mahogany which will have, it is hoped, an appreciable 
effect in acceleratmg the establishment of a normal 
distribution of age classes over the areas m which 
improvements are being carried out. Arrangements 
are bemg made by the Chicle Development Company 
for intensive research to be earned out on their 
sapodilla estates in connexion with latex production 
and economic tapping methods This important work 
m conjunction wuth the reafforestation of sapodilla. 
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the investigations on tlio incroiuent of Achras mpota, 
and the examination of the possible utilisation of 
inferior grades of chicle gums from allied species, will 
have far-roaehing offoets on the roconsti uetioii of the 
mdustiy When it is ri^nenibered that tiie Eicus 
elastica was practically oxtonninai.ed m the forests in 
the east of Iiulia by the seventies of last century 
through ruthless tajifung, tfio stops being taken m 
the case of the saiiodifla form a sinking example 
of the manner in which public opinion is now com¬ 
mencing to envisage such matters Exploration is 
being commenced m the western highlands between 
Vaca and the Rio (haiide. It is anticipated that the 
information concerning this little-known locality will 
be considerably augmented during the trigonometrical 
work to be caruod out by the Survey Department 
in connexion wutli llie doinarciation of the western 
frontier. 

Jrrjgatton in India. —Tht^ irngaied area m British 
India, according to the report tor 1925-26 (h)vern- 
meiit of India * Dopartuumt of Industries and Labour 
(Public Works Blanch). Irrigation in India Review' 
for 1925-26.” Pp. 10 -1*37 Simla (h)veinment of 
India Press), w'as 28 1 million acres, or nearly a million 
acres more than m the jirevious year. ''Fho area is 
12 9 per cent, of the total area cropped. In the 
Punjab the irrigation area w^is greatest/; next came, 
in order, Madras, Smd, and the United Provinces. 
Among many projects now in progress to extend 
irrigation, the following are important The C^auvery 
Metur jDroject to bring another 300,000 acres under 
irrigation ; the Lloyd dam at Bhatgar in the Nira 
valley, and the Lloyd barragi' at Sukkur on th(^ Tiidus. 
The monsoon in India durmg the year under review 
was on the average 4 jier cent below normal It was 
characterised by strength in north('rn India until tlio 
iiuddh^ of August, wlien it ret riMitcul abnormally (airljv. 
In the Deccan it w’as wea,k throughout- thi^ semson 
The report contains statistical, mcliiding financial, 
details of the irrigation w'orks in use. 

Perc'oeation in a Sandy Seas ho aw. * The form 
of the surface oi separation, under the ground near a 
sandy soashori^, liet-ween the salt w?at-er winch has 
diffused lanchvards from the s(‘.a, and the frt‘sh water 
from the ram falling on tlio land, is iux'osiigatcal by 
T. Nomitsu, Y. Toyohara, and R Kanumoto in No. 7, 
voL 10 (Sopt. 1927), of the Mimiovrs of ihe College of 
Science, Kyoto Imperial Ufiivcrsily, Rerzberg, who 
had previously considered the problem, assumed that 
the fresh water w^as in statical equilibrium, floating 
on the sea water. The present waiters take into 
account the seaward flow of the fresh w^ator, and also 
the diffusion of salt into the fresh water underground. 
An approximate theory indicates that, as in Herz- 
berg’s theory, ihe surface of separat-ion wall be para¬ 
bolic, but in the present theory the form of the para¬ 
bola depends on the rate of flow of fresh water sea¬ 
wards, and on a certain constant of the soil. Diffu¬ 
sion of salt into fresh water is found to be relatively 
unimportant. Experiments on models confirmed the 
approximate theory. 

Colloidal Solutions and Ore Deposition. —In 
recent years Dr. H. C. Boydell has suggested several 
important applications of the principles of physical 
chemistry to problems of ore dexiosition. He has 
now contributed to the Institution of Mining and 
Metallurgy a long and masterly presentation of the 
subject as he sees it. In his absence, the paper was 
read at the October meeting by Dr. R. H, Rastall; 
it IS published in the October ^Bnlletin of the Insti¬ 
tution. The chief topics dealt wnth are the processes 
involved in the precipitation of solids from molecular 
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and colloidal solutions. Tlie abilities of colloidal 
solutions to account for many ]iuzzling phenomena 
are summansed, and their many advantages over 
true solutions are convincingly recorded. Dr, Boy- 
dell insists, however, that he does not advocate 
colloidal influences to the exclusion of the agency of 
true solutions. The discussion that followed appears 
in the November Bulleti,n. Notable contiibutions, 
constructive and helpful in their criticism, w^ere made 
by Prof J. W. Gregoi*y and Prof. J. C Philip. 

The Japanese Earthquake op Mar. 7, 1927.— 
Since the great earthquake of 1923, Japan has been 
visited by two destructive earthquakes, the Tazima 
earthquake of May 23, 1925, and the Tango earth¬ 
quake of Mar. 7, 1927. The epicentres, which were 
only 11 miles apart, both he near the north coast of the 
main island and to the west of Wakasa Bay. Of the 
two, the later earthquake was much the stronger. It 
resulted, as we learn from a brief but very interesting 
report by Messrs A. Imamura and N. Nasu, in the 
loss of 2908 lives (Proc, Imp, Acad. Tolyo, vol. 3, 
pp, 227-231, 1927). Of the houses m the four central 
counties, 47 per cent, collapsed and 14 i^er cent were 
burned. P'ault-displacements occurred along two old 
and inde]iendent faults. The G5-mura fault, to the 
north, IS 11 miles long, and runs N.N.W. and S S.E., 
the west side being uplifted so much as 2 feet and 
shifted towards the south by nearly 9 feet. A short 
distance to the south of this fault is the Yamada fault, 
a little more than 4 miles long and running m a 
direction at right angles to the other Along this 
fault the north side has a maximum uplift of 16 inches 
and an easterly shift of 21 feet. A permanent up¬ 
heaval of about 2^ feet occurred along the Japan Sea 
coast from the Go-nmra fault westward for about 
10 or 12 miles. Soon after the earthquake, seismo¬ 
graphs were erected at three stations near the epi¬ 
centre. The after-shocks recorded belonged to two 
classes. Those originating near the Yamada fault 
were of shallow origin, the foci in no case being more 
than 5 miles deep, while the others, belonging to the 
Go-niura fault, originated m foci that were sometimes 
12.] miles in depth. 

Terrestrial Magnetism at Samoa. —The Apia 
Observatory, Samoa, was founded in 1902 by the 
Gottingen Academy, originally for three years, and 
later as a permanent mstitution. When Samoa was 
occupied by New Zealand troops m 1914, the observa¬ 
tory was taken over by the N.Z. Government; the 
German director, Dr, G. Angenheister, with a staff 
of assistants, remained in charge xmtil 1920, when 
arrangements for the further maintenance of the 
observatory were concluded between the N.Z. Govern¬ 
ment, the British Admiralty, and the Carnegie Institu¬ 
tion of Washington. Dr. Angenheister wrs succeeded 
by Mr. C. J. Westland as acting director, and after¬ 
wards by the present director, Dr. Andrew Thomson. 
The reports of the observatory under the new regime 
have been issued for the years 1921 to 1923 (the last 
appearing in 1926), giving hourly values of the mag¬ 
netic elements, and summaries of the observations 
on meteorology, seismology, and atmospheric elec¬ 
tricity. Ender arrangements with the New Zealand 
Government, Dr. Angenheister took with him on his 
return to Germany the observations taken mider his 
direction, in order that he might reduce and discuss 
them. A summary of these data for the years 1912- 
1920, so far as they relate to terrestrial magnetism, 
has recently been issued, under the editorship of 
Prof. D, M Y. Sommerville, of Wellington College, N.Z. 
It IS to be hoped that this valuable summary will later 
be supplemented by the publication of the actual 
hourly values. The observations at Samoa are of 
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particular importance, owing to the extreme paucity 
of magnetic observatories in the southern hemisphere, 
and to the great distance of Apia from the next nearest 
observatory. The value of the data is naturally 
enhanced by the now considerable period over which 
observations have been made there. 

Rubber Sulphur Compounds —Paper No. 560, 
by Curtis, McPheison, and Scott, published by the 
U.S. Bureau of Standards, gives the density and 
elect!ical properties of the compounds of rubber and 
sulphur for the range of composition from 0 to 32 
per cent, of sulphur, that is, from crude rubber to 
hard lubber. Important changes in the properties 
with the proportion of sulphur are noted. These 
changes show definite regularities and occur at 
compositions which may be rexiresented b}' simple 
empirical formula? The aiithois conclude that this 
indicates the existence of definite compounds of rubber 
and sulphur When the composition contains 19 per 
cent, of sulphur, all the properties that weie studied 
undergo significant changes. At this composition the 
slope ot the curve connecting density with percentage 
of sul27liur changes; so also does the curve showing 
the theimal ex])ansion to percentage of suliihur 
Both the s^iecific inductive cajiacity and the power 
factor cuiA'es pass through minimum values at 19 ^xer 
cent, of sulphur, while the resistivity curve bends 
upwards The specific inductive caiiacity has a very 
decided maximum value when the composition is 
10 5 per cent of sulphur. The power factor shows a 
maximum at 13 5 per cent, whilst the resistivity does 
not attain its maximum value mitil the percentage is 
26 Exiieriment showed that the effect of free sulphur 
on the electrical jirojierties was small comjiared with 
the effect of the combined sulphur. Electric strength 
measurements are not recorded, because it was foimd 
that they seemed to be affected more by the conditions 
of the test than by the j^roperties of the comiiound 

The Attenuation of Radio Wa\ es over Land.— 
Mr R H. Barfield read an important paper on Dec 7 
at the Institution of Electrical Engineers on the 
attenuation of radio waves when passing over land. 
The intensity of the London broadcasting station 
(2LO ; X = 364 m.) was measmed m seven different 
radial directions, up to distances ot about 100 miles. 
The over-all attenuation coefficient was then found 
from the experimental results and compared with 
results obtained by Somnierfekrs theory. The 
numbers found exiierimentally were much greater 
than the theoretical numbers It is suggested that 
tins discrepancy can be explained by the w^ell-wooded 
nature of the English coimtryside The energy- 
absorbing projierty of individual English trees was 
measiu'ed exjDenmentally, and calculations are mad© 
for given densities of tree distribution founded on 
these results. It is concluded that the greater jiart 
of the discrepancy between theory and experiment 
can be ascribed to the trees. The experimental 
results show no evidence of screening or other efiects 
produced by hills. The directions investigated in¬ 
cluded routes over the North and South Downs and the 
Chiltern and Cotswold ranges. It is proved that 
about 1600 trees per square kilometre will have an 
attenuating effect equal to that of the earth in the 
given experiments. In particular, actual counts m 
the districts north of London give 500 trees jier 
square kilometre, and m the districts south of London 
about 4000 trees per square kilometre. Calculations 
based on the latter number give the observed value 
to the attenuation coefficient, but the agreement with 
the north of London routes is not good. Probably 
hedges and other vegetation, houses and other 
erections, contribute to the absorption produced 
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The Hungarian Biological Research Institute. 

By Dr. F. A. Bathek, F.R S 


O jST Sept, 5 the Regent of Hungary, Atimiral Hoi thy, 
inaugurated the new buildings of the Hungarian, 
institute for biological research at Tihany on the shores 
of Lake Balaton (Fig 1) This institute has been 
founded through the exertions of the Minister for 
Education, Count Kuno von Klebelsberg, in pursuance 
of the general policy of the Government to restore 
the various cultural institutions of Hungary to the 
same high level as they occupied before the War, 
and where possible to raise the standard It is 
gratifying to note the importance which His Excellence 
has attached to the development of the natural 
sciences During his term of office one new university 
has been founded, and two rendered homeless as a 
eonseipience of the War have been re-estalilished 


of an ago ranging from Miocene to Permian. Tins 
is particularly the ease at Tihany, wh(n*e Eoeeno 
rocks (japped by basaltic tuff form a, [xuunsula which 
stretches more than throo-cpiarters ot tlio way across 
the lake. On the summit of tho cliff stands the 
Benedictine abbe^y, founded in 1054, and on the 
strip ot shore at its foot, between a small hotel and 
a villa of tho Archduke Joseph, is the site of the 
research institute, enlarged to about four acres by 
building out on tho shallow sandy lake floor. This 
site Will be occupied by four main blocks . the 
laboratory building, lodgings for visiting workers, 
residence of the staff, and an aijuarium open to the 
public , only the first two are complofod. 

The laboratory building consists of basomimi, 



JFig. 1.—Hungaiian Institute for Biological Bcsearch, Tiliany, Lake Balaton. 


in fresh situations. Among the new developments 
may be mentioned the excellent modem equipment 
of the medical faculty at Debrecen, but the support 
accorded to pure biological research through this 
mstatute at Tihany is a still more manifest sign of 
this enlightened policy. 

The present institute was founded in 1926 in 
continuation and development of the Biological 
Station which was mamtamed at Revfulop by the 
Hungarian National Museum. Work will contmue 
in co-operation with other laboratories in Hungary, 
but the new situation and the admirable arrangements 
will greatly facilitate research. 

Lake Balaton is the largest piece of fresh water 
m the south of Europe. With a length of 51 miles, 
it vanes in width from two to nine miles, and attains 
in places a depth of 425 feet. It is rich m fishes 
and other forms of life. While the southern shores 
are low and flat, those on the north are formed by 
picturesque hills sloping steeply to the water. These 
hills owe their existence to a capping of Pliocene 
basalt and other volcanic rocks, which have preserved 
from complete erosion the underlying softer rocks, 
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raised ground floor, fli^st storey, and a tower which 
adds another storey, and a fiat roof with a small 
room on it. The institute is organised in two 
departments. The first, which occupies the ground 
floor, and is immediately under Dr. Bela Hanko, 
administrative director of tho Institute, is devoted 
to zoology, botany, and hydrobiology. It contains 
the reception room and tho laboratory of tho director, 
the library, a laboratory for the botanist, on© for 
the bacteriologist, a microscopical laboratory with 
six tables, and a room for the laboratory assistants. 

The second department, which is on the first floor, 
conducts physiological, physical, and chemical 
research, and is directed by Dr. F. Verzdr of Debrecen 
It contams the laboratory of the director of the physio¬ 
logical assistant and a laboratory for the omcial 
chemist, two laboratories for single research workers, 
a balance-room, and an assistants’ room. There is 
also a large laboratory for demonstrations to twenty 
students. 

The tower contains an optical room, a drawing and 
photographic room, with a dark room, and the 
cisterns for Balaton water and artificial sea-water. 
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On the roof will be placed meteorological instruments. 
In the basement are workshops, store-rooms, engine 
rooms, and mechanician’s lodging, a cold aqnarinm, 
lish-breoding plant, and a room protected against 
tremors by special pillars, and thus permitting of the 
finest physical moasaroments and photographic work 

Each working-place has a double aquarium with 
flowing Balaton water and aeration, a supply of three 
kinds of electiic current, of gas made in the institute 
from benzol, of compressed air and vacumn draught, 
and of drinking water, and a hot-water heating 
apparatus. Water is sucked from a point 200 
metres out in the lake, through a pipe of etermte 
into three successive basins, where the sediments 
settle, and is then sent by a bronze centrifugal 
pump to the cisterns m the tower ; these last are 
painted with innertol, and the water supply jnpes in 
the building ai‘e of lead The working aquaria are 
modified from the Naples model, thiee of them can 
receive artificial or actual sea-wator, which is stored 
in a stone cistern. 

The thermostats, kymograph, nephelometer, and 
colorimeter, lighting, photogra]3hic, and all other 
apparatus are of the very latest and best design 
in whatever country that could be found 

The lodgings m the adjoining block provide 
twenty-six beds, in fifteen rooms ; these are at present 
partly occupied by the staff There are also a dining¬ 
room, servants’ bedrooms, and the usual offices. 


The programme of the Institute is, first, the 
biological investigation of Lake Balaton and other 
Hungarian waters ; but it will imdertake all kinds 
of research in general biology and physiology for 
which its resources are adapted. At certain times 
educational courses will be conducted, especially for 
teachers in secondary schools. It is particularly 
hoped that foreign workeis will avail themselves of 
the facilities offered Tables will be allotted to them 
according to the available room. A monthly fee 
of 125 penzo (about 14s. 4d ) covers a fitted working 
place, lodging, and research matexial up to 25 penzo 
(say 3s.). A place can only be retained so long as 
it is really used for work. His Excellence the 
Minister of Education expressed to me the wish 
that it might be possible to arrange for an exchange 
of similar facilities between Tihany and similar 
iaboratoiies m the British Dominions at home or 
overseas , he would also be glad to see an exchange 
of publications. Should the publication of this 
appeal in Nature meet the eyes of the very variously 
constituted bodies that govern such mstitutiohs 
wuthin the British Commonwealth, they will doubtless 
respond to it in a friendly spiiit. Those who wish to 
have complete sets of the Annals and other publica¬ 
tions of the institute should not wait until the earlier 
numbers are out of print. Correspondence may be 
addressed to the Director, Dr. Hanko, Magyar 
Biologiai Kutato Intezet, Tiliany, Balaton, Hungary. 


The Undercooling- of Some Aluminium Alloys. 


ALTHOUGH the undercooling of pure metals was 
observed by Roberts-Austen so long ago as 
1898, no experimental data have so fat been published 
regarding the supersolubihty curves of alloy systems, 
although explanations of certain structui’es have been 
based on their existence particularly in regard to 
eutectics. The recent May Loctui'e of Sir Henry 
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Fig 1.—Diagram of apparatus 

Miers to the Institute of Metals on “ The Growth of 
Crystals in Supersaturated Liquids ” is now followed 
by a paper by Dr. Mane L, V. Gayler, delivered 
before the Institute of Metals on Sept. 7, on the effects 
of undercooling in some alloys of aluminium, in par¬ 
ticular wnth silicon. The work was cariied out for the 
Engineering Research Board at the National Physical 
Laboratory under the supervision of Dr. W. Rosen- 
ham and breaks entirely new ground. For the first 
time the supersolubihty curves for an alloy system 
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are available, and with their aid an explanation of 
the structures of the aluminmm-silicon alloys can be 
offered with a considerable degree of certainty. 

The experimental method adopted consisted in 
melting the alloy in a thin copper pot, the wall thick¬ 
ness of wfinch did not exceed in , raising the melt 
to a temperature of about 200° C. above the liquidus 
and then quickly dropping the pot into a copper 
tube immersed in a freezing mixture. A cooling 
cuive was obtained on a Rosenhain plotting chrono¬ 
graph, readings being taken every 10° C. at first and 
every 5° C after the first arrest had taken place. 
The general arrangement is shown m Fig 1 ^ The 
results are represented by the dotted Imes in Fig. 2, 
the contmuous lines m the latter indicating the tem- 
peratmes of the changes as normally accepted. The 
dotted lines indicated in Fig. 2 are thus representative 
of a definite rate of cooling, but there are good reasons 
for the belief that they approximate closely to the 
true supersolubility curves. In the first place, as will 
be shown! later, they offer good grounds for the 
interpretation of the microstructure observed m 
the ingots, but far stronger reasons for this 
belief he m the followmg facts. 

As IS well known, the alumimum-sihcon alloys 
are normally more or less brittle. When, however, 
to the melt is added a small trace of sodium or 
other ‘modifying’ material, their mechanical properties 
and structures are radically effected. If the ‘ modi¬ 
fication ’ is due to crystallisation along the super- 
solubility curves, it should follow that the freezing 
curves after modification should at any rate approxi¬ 
mately coincide with the latter curves themselves. 
Secondly, the ‘ modification ’ should inhibit the 
attamment of a second series of supersolubihty curves 
lying below those previously obtained. Miss Gayler 
has shown that both these results can be obtained. 
The freezing diagram obtained from the ‘ modified ’ 
alloys lies remarkably near to that of the super- 
solubility curves in Fig. 2, and systematic mider- 

^ This and other illustrations are reproduced by courtesy of the 
Institute of Metals 
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coolm^r does not occur in the ' modified ’ alloys, su])or- 
soliibdity curves for ^dncli could, therefore, not bo 
obtained. 

The correlation of the foregoing curves with the 
iinerostriictiires is excellently effected. In Kig 3, li/ 


structure ot winch is shown in Tigs 4 and 5, however, 
silicon separates first at some point on the super- 
solubility curve NTT The composition of the lupud 
then foUous NS unf il S is readied, whcm ahimimiim 
se[iavatcs sponf.aneously ; the c*ourse of iho liquid 



Via: 2 


will be seen that besides the primary dendrites of 
alummiuin, coarse silicon is present ; this suggests 
that in this alloy, containing 10 per cent, of silicon, 
aliummum separates on cooling at a point on the super- 
solubihty curve MTi in Fig. "2. The composition of 



Fig 3,—10 0 per cent silicon. Centre of ingot x 150 


the liquid then follows MET until the silicon super- 
solubility curve is reached at T, when silicon separates 
along TH until the hypertectic point H is reached 
and both constituents separate simultaneously. In 
the alloy containing 13*2 per cent, of silicon, the 
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then ])robably oscillates liot/woon SH and Tld imfil 
the point 11 is reached, when ahuninmm and sdicoix 
se])arato together It will lie He(>u in Fig. 5 that tlio 
primary silicon IS suiToundod by dondnfcic aluminium. 

Idle structures of fho ingots obtained UiHi of miuh 



Fig. 4 —132 per cent, silicon Edge of mgot. x 150 


interest, and the results may not improbably throw 
considerable light on the general question of ingot 
crystallisation. Contrary to what would, perhaps, 
generally be expected, since the outside of the ingot 
must be the more rapidly cooled, the structure of the 
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outside rim to a depth of approximately ih in is much 
coarser than that inside Tho character of the 
crystals is also different, particularly that of the silicon, 
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Fig 5 —13 2 per cent silicon Contie of ingot x 150 


whicli takes a definitely needle shape, while the silicon 
111 the centre of the ingot is in more romrded particles 
and much finer needles. F. C. T. 


University and Educational Intelligence. 

London. —The title of emeritus professor of patho¬ 
logy in the University has been conferred on Sir 
Frederick Andrewes, who retired from the University 
professorship of pathology tenable at St. Bartholomew’s 
Hospital IVJedical College in July last. 

Tho Senate has decided to make a gi'ant of £200 a 
year for five years towards the cost of ma.intaimng 
the British Institute in Pans. 

The following doctorates have been conferred: 
B.Sc. m Chemistry—^IMiss P. V. MTCie (Bedford 
College), for a thesis entitled “ The Interaction 
between Nitric Acid and Unsatui’ated Compounds ” , 
and Mr. A. W. Chapman (Imperial College (Royal 
College of Science)), for a thesis entitled “Studies of 
Isomeric Change—^witli special reference to the Mole¬ 
cular Rearrangement of Immo-aryl Ethers.” D.Sc. 
in Zoology—Miss H. S. Pearson (Umversity College), 
for a thesis entitled “ On the Skulls of Early Tertiary 
Siudse, together with an Account of the Otic Region 
in some other Primitive Artiodactyla.” D Sc. in 
Veterinary Pathology—^Mr. F. C. Mmett, for a thesis 
entitled “ The Standardisation of Immune Serum and 
the Nature of Immiunty m Foot and Mouth Disease,” 
and other papers. 

A free public lecture on “ Recent Discoveries 
throwing New Light on some of the Commonest 
Insects” IS to be given by Prof. E. B. Poulton, at 
Bedford College for Women, at 5.15 on Jan, 31. 


With the view of encouraging origmal research 
in sanitary science, the Grocers’ Company is offering 
scholax'ships of the annual value of £300 each, plus 
a further amount for expenses. The scholarships 
are tenable for one year, but renewable up to three 
years. A form of application can be obtamed from 
the clerk of the Grocers’ Company, Grocers’ Hall, 
E.C.2. 
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Thd Pan-American Union has issued m Washington, 
D C,, two pamphlets containing the projects of the 
tnternational Commission of Jurists, “Public Inter¬ 
national Law” (jip 40), and “Piivate International 
Law ” (pp 68). These drafts arc the findings of 
sessions held at Rio de Janeiro m iVpril and May 1927, 
and are to be submitted foi‘ the consideration of tho 
sixth International Conference of American States 
which will convene at Havana, Cuba, in January 1928. 
Under Public International Law two of the eailier 
jirojects are (v ) Exchange of publications and (vi ) 
exchange of professors and students. The ienumera¬ 
tion of the professor shall be paid by the institution 
which has appointed him, unless his services shall 
have been expressly requested, an which case his 
remuneration shall be borne by the institution which 
invited him In Private International Law, Chap. 
11 IS on domicile: “ The domicile of diplomatic 

officials and that of individuals temporarily residing 
abroad in the employment or commission of their 
government oi for scientific or aitistic studies, shall 
be the last that they had lu their owm territory.” 

The annual meeting of the Science Masters’ 
Association will be held on Jan. 4-6 at the Imperial 
Cbllege of Science, under the presidency of Sir Richard 
Gregory. Evening meetings will be held at King’s 
Cbllege for Women, Campden Hill Road, Kensington, 
AV.8, where the presidential address on “ Contacts 
of Science and Literature ” will be delivered on 
Jan. 4 The progi'amme includes discussions on the 
need of scientific investigators for the agricultural 
industries overseas, to be opened by Sir J. B. Farmer 
and Capt Irby (Colonial Office), and on industrial 
openings in scientific technology, to be opened by 
Prof. W. A Bone, and lectures by Dr. J. W. T. \V’’alRh 
on modern methods in photometry and by Prof J. C. 
Philip on charcoal and its activation. Visits have 
been arranged to the London docks, the United 
Dairies, Ltd, the Lighting Service Bureau, the Gas, 
Light, and Coke Co., and to the new laboratories at 
Higligate School. During the meeting there will be 
exhibits by meml^ers of the Association and by 
instrument makers and related firms, and also a 
display of books by leachng publishers. Correspond¬ 
ence should be addressed to the organising secretary, 
Mr. I, M. Banl^es-Wiihams, at the Chemistry Depart¬ 
ment, Imperial College of Science, South Kensing¬ 
ton, S.W.7. 

The October number of the University Bulletin, 
issued by the Association of University Teachers, con¬ 
tains a report on the representation of teaching staffs 
upon imiversity bodies. This is the outcome of the 
labours of a committee appointed to inquire into the 
subject. A sufficient warrant for undertaking such an 
inquiry is to be foimd in the University Grants Com¬ 
mittee’s report of 1925, m which attention was directed 
to the reasons why lecturers as well as professors should 
be accorded a more clearly recognised position in the 
government of the universities, and, m particular, 
why they should be represented on the executive 
governing bodies. Appended to the report of the 
Association’s committee, which concludes by re¬ 
affirming the opinions of the University Grants Com¬ 
mittee, IS a useful tabular statement showing the 
actual position in the civic universities of England and 
the Umversity of Wales In the same number appears, 
under the title “Jottings from the University of 
Utopia,” a summary of advanced views on adult 
education, vocational guidance, and “ earning while 
learning.” In an article on the “ wider aspects of 
extra-mural work,” emphasis is laid on the value to 
the civic universities of their adult education work 
as a means of keeping them in touch with pubhc 
opinion in the regions they serve. 
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Calendar of Customs and Festivals. 

January i. 

Peast oe the Circumcision —'New Year’s Day, 
marked m the Christian Calendar as the Feast of the 
Circumcision, being the eighth dav after -fhe day 
fixed by the early Church as the birthday of Christ, 
which coincides with the great mid-wmter festivals 
of paganism The ceremony of circumcision, usually, 
though not uivariably, a puberty or initiatory cere¬ 
mony among races practising the rite, was performed 
by the Jews on the eighth day after birth. Circum¬ 
cision was an essential condition of participation in 
the Passover and was enjoined on every male member 
of each household, mcludmg slaves, and on proselytes. 
In the case of the latter, however, it became later a 
subject of acute controversy. A widespread custom 
among modern peoples, especially in Africa, its origin 
and purpose are obscure. It was practised by the 
ancient Egyptians, but probably w^as not originally a 
Hebrew or even a Semitic rite, although the use of 
a stone to circiuncise the son of Moses, as is usual 
when an obsolete instrument or material is used cere¬ 
monially, IS an indication of high antiquity. The 
attribution of its practice to Abraham may be taken 
as a mythical explanation of its significance in Jewish 
ritual as a mark of the right of admission to or a 
condition of participation in the most important of 
Hebiew ceremomal observances. 

Hew Year’s Day.- —Although the entry upon a 
Hew Year has not always and everywhere taken place 
upon Jan. 1, its proximity to the winter solstice, 
when the sun turns to an upward path, made this a 
peculiarly acceptable date to peoples of the northern 
hemisphere, where there is a marked difference be¬ 
tween wuiter and simimer. Among other seasons 
wdiich have served for the begmnmg of a new amiual 
period are early spring or late autumn, at aboufc the 
time of what is now All Souls, coinciding respectively 
wuth the awakening and the closing of the activity of 
vegetation—the tummg points of the Celtic year— 
the rising of the Pleiades or the end of the harvest, 
while the ancient Egyjitians, m theory, regulated their 
year by the heliacal rising of Sirius. 

Whatever the period of the year adopted, the 
practice common to many peoples is to prepare for 
the new era as the old year draws to a close by a 
period of ceremonial purification which drives out 
evils and especially the spirits and ghosts of the 
dead, this being followed by a time of rej'oicing, just 
as m the English Church the peal of bells welcomes the 
Hew Year after the solemn vigil of the Watch Night. 
In the Andamans at the end of the monsoon, the spirits 
wrhich haimt the village are collected m leaves which 
are thrown into the sea The pagan tribes of Borneo 
send the spirits of evil floatmg away in little boats. 

In Great Britain there are still traces of this desire 
to be rid of the influences of the past. Sometimes old 
clothes are burned on Hew Year’s Eve. Hew clothes, 
or at least some one piece of new clothing, must be 
worn or no good luck will follow. A sigmficant 
custom of the Strathdown Highlander in Scotland 
enjomed the dnnkmg of water from the “ dead and 
living ford,” an aspersion, and a fire of jumper 
branches gathered for the purpose on New Year’s 
Eve and put to dry all night, which made a stifling 
smoke m all the house, as a necessarv preparation for 
the rejoicings of Hew Year’s Day. Horses and cattle 
were also fumigated. 

Many primitive peoples practise the ceremony of 
the scape-goat at the Hew Year, the sms and ills of 
the community being borne away by the ammal, goat 
or other, when it is driven out. Possibly the same 
idea lies far behind the custom once followed in 

No. 3035, VoL, 120] 


Cumbeiland and Westmoreland of riding on the 
‘ stang,’ a piece of timber, all who refused to con¬ 
tribute to the merrymaking expenses of the party 
‘ carrying the stang.’ 

Most modern New Year’s customs, wlulo involving 
the element of merrymaking, in their relation to 
belief—religious in a broad anthropological sense- 
are originally comiected with omens, forecasting for¬ 
tune in the coming year, the omen becoming, as often, 
by mtentional performance an ensurance of good luck. 
A man, not a woman, and dark and not fair, should 
be the first to cross the threshold on New Year’.s 
mornmg. Somethmg should be brought into the 
house, even if only a piece of coal, before anything 
IS taken out; some new garment should be worn. 
Hence the custom of ‘ first footing ’—^the house-to- 
house visits after twelve o’clock of parties headed by 
a dark man bearing food and drink, thus ensuring 
prosperity to the house during the coming year The 
custom of Hew Year gifts, now more common jierhaps 
on the Continent than in England, goes back to the 
Romans and beyond—a custom in which the early 
Christians were forbidden to join. The ceremomal 
cutting and distribution of the mistletoe by the Druids 
in the Hew Year, a practice now transferred to Christ¬ 
mas, was intended to ensure the same prosperity 
among the worshippers throughout the year. 

January 6 

Epiphany. Twelfth Night. Old Christmas Day. 
—Twelfth Night marks the end of the celebration 
of the Christmas or winter festival, though there is 
evidence for a period of twenty days which was some¬ 
times prolonged until Candlemas It is especially 
associated with honour to the Three Magi or kings 
who brought gifts to our Lord, in memory of whom 
royalty used to make offerings of gold, frankincense, 
or inyiTh on this day 

The customs of Twelfth Night fall into at least three 
groups. The best Imown were connected with the 
feast, with a regular ceremonial, which for long was 
observed by all from royalty downward in England, 
France, Germany, and other eountries, though when 
celebrated by Mary Queen of Sciots it was recorded as a 
French custom. This ceremonial included the election 
ol a king, known as the ‘ King of the Bean,’ and some- 
tmies a queen, and a ceremonial cutting of the Twelfth 
Night cake, in which was included a bean or com, 
allotting the office of king, and sometimes other gifts, 
foretelling varying fortune for those who obtained 
them. In Herefordshire a holed cake w'as made which 
was placed on the horn of an ox in the stable, and 
according as he tossed it in the direction of the bailiff 
or the mistress, it became the perquisite of either. 

The election of a king or ‘ Lord of Misrule ’ points 
to that frequent subversion of law and order in certain 
types of festival such as the Saturnalia and the 
Carnival, which derives from the primitive abandon¬ 
ment of all social regulation and the prevalence of 
complete sexual licence at certain stated seasons for 
the magical promotion of fertility in Nature. In 
the west of England it was the custom to light fires 
m the fields or on the hill tops. In Gloucestershire 
thirteen fires represented our Lord and the twelve 
apostles, and in Brough m Westmoreland holly bushes 
with torches attached were carried round the town. 
These customs are comparable with the ceremonial 
bonfires at midsummer and other times of the year. 

A fertihty ceremonial is also recorded. In Corn¬ 
wall, Devon, and Herefordshire, it was the custom to 
visit the orchard, and after firing a gun, which would 
drive away the spirits of evil, to pour a libation of 
cider over the apple trees, while a verse—-a charm to 
secure a good crop—^was recited. 
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Societies and Academies. 

London. 

Lmnean Society, Doe 1 —A T Hopwood : Ex¬ 
hibition of vertebrate remains from the Miocene of 
Kenya Colony. Those specimens are the first mam¬ 
mals from beds older than the very top of the Pliocene 
recorded from the eastern half of Central Africa. The 
collection contains three genera of creodonts, two of 
artiodactyls, and three or four of rodents containing 
some seven or eight species The rodents are closely 
allied to those living in the region at the present day. 

Society of Public Analysts, Dec 7 —Harold Toms • 
Oil bromine films and their use in determining the 
halogen absorption of oils Oil films exposed to an 
atmosphere of bromine absorb tlie halogen quanti¬ 
tatively, and, alter removal of the excess of bromine 
at a,.low temperature, the bromine absorption can be 
deteiinined gravimetrically. The method, which gives 
accurate results with 20-50 mgm of an oil, has been 
used to determine the composition of the insoluble 
bromide of linseed oil, after removal of the bromine, 
by prolonged treatment with nascent hydrogen. The 
iodine values, calculated from the bromme absorbed, 
agree with those obtained by the Wijs method, except 
in the case of tung oil, the gravimetric bromine 
absorption of which stands in a constant relationship 
to the iodine value —G. Middleton and F. C. Hymas . 
Tests for impurities in ether. ( 1 ) Tests for peroxides 
Only organic peroxide (probably dihydroxydietliyl 
peroxide) is to be expected in ether purified for 
anaesthesia The ferrous thiocyanate test is recom¬ 
mended for official adoption, and a colorimetric limit 
for the amount of peroxide is proiiosed This test 
gives no coloration with pure ether, and is not too 
stringent for practical purposes —H. J Stern : Arsenic 
in coated papers and boards. Mineral pigments are 
usually satisfactory, but some of the S 5 mthetic in¬ 
organic pigments may be dangerous. Thus, a paper 
coated with an arsenical green may contain more 
than 6 gm. of arsenious oxide per square metre 
Some of the lakes of synthetic dyes, notably magenta 
and methyl violet, precipitated with arsenious oxide, 
contain dangerous amounts of arsenic {eg 40 5 per 
cent, of AS 2 O 3 ). Certain dyes, notably Pigment 
Scarlet 3B and Orange II, may contain 50 to 100 
parts of arsenic per million. A provisional arrange¬ 
ment is in force limiting the amount of arsenic to 
10 parts per million, and the boards in use seldom 
contain more than 2 or 3 parts per million. 

Cambridge, 

Philosophical Society, ISTov. 21.—D. R. Hartree : 
The wave mechanics for an atom with a non-Coulomb 
central field The methods developed can be applied 
to find the self-consistent field of an atom, that is, 
a field such that the solutions of the wave equation 
for that field which corresponds to core electrons 
give a distribution of charge which reproduces the 
field. Approximations to the self-consistent fields for 
He, Bb+, JSTa"^, Cl“ have been worked out; for the 
normal state of He the characteristic value of the 
wave equation for the self-consistent field gives an 
ionisation potential of 24-85 volts (obs. 24*6 volts), 
the most extensive work is for Rb, for which the 
general agreement between calculated characteristic 
values and observed terms of optical and X-ray 
spectra is satisfactory.—^W. H. McCrea : The specific 
heat of hydrogen at high temperatures. The specific 
heat of hydrogen calculated from the empirical 
energy levels fomid by T. Hon from the band 
spectnim is in good agreement with experiment, 
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especially for temperatures m the neighbourhood of 
2000° abs Similar calculations tor oxygen, nitrogen, 
and carbon monoxide do not give agreement with 
observed values.—S L. Malurkar • On the arc 
spectrum of antimony. The are spectrum of anti¬ 
mony has been arranged as due to the combination 
of about thirty levels which are denoted by Is, 

and Greek letters by Ruark-Moliler, Foote, 
and Chenault It was possible to fix approximately 
the nature of these levels after the Hund-Heissenberg 
theory of complicated spectra A note is added 011 
the arc spectrum of arsenic 

Dublin 

Royal Dublin Society, Nov. 22 —E B Forbes : 
Comment on a paper by James Wilson on “The 
maintenance requirements of cattle on different 
rations and at different rates of production ; with a 
note on ' dynamic action.’ ”—J Wilson The main¬ 
tenance rec{uirements of cattle A reply to E B. 
Forbes’s criticism.—D. T. Barry and J. Freud . Some 
experiments on feeding rats with soya bean and other 
materials Feeding white rats on soya bean and its 
products causes some diarrhoea, but no avitaminosis 
is noted as compared with meat On white flour 
alone, avitaminosis was evident and also protein 
deficiency in one case by the animal eating its tail. 
This was corrected by meat. Soya products are good 
supplementary foodstuffs.—E, T. S. Walton: The 
formation of vortices behind a cylinder moving 
through a fluid. A large number of photographs have 
been taken of the vortex trains behind different 
cylindrical rods moving through water at various 
constant velocities, the drag on the rod bemg also 
recorded in each case. The experiments were under¬ 
taken to test Karman’s formula for resistance 
R =p/,7t/r and the modified formula of Synge, involving 
an additional term. The velocity of the voHices was 
found to be w. =0*146Z7, which is about one-third of 
the value obtained on Karman’s assumption /c = XJL 
For large Reynolds’s number the resistance was found 
to agree approximately with Karman’s formula, when 
the values obtained by experiment were substituted 
on both sides of the equation. The additional term 
in S^mge’s formula was less than the experimental 
error. Graphs are given connecting the dimensionless 
quantities Dj Ur, uj U, RjpD U'^, hjl U with the 
Reynolds's number —J Bayley Butler and J. J. C. 
Buckley . Catenaria ayiguillulcB as a parasite of the 
ova of Fasciola hepatica The infection arose in some 
ova of the fluke that had been kept m the laboratory 
nearly nine months, and is believed to have been 
introduced through changing the water in the test- 
tubes. The cultures are readily growir on living and 
dead ova, and a large percentage of eggs exposed to 
infection become infected within a week. The de¬ 
velopment of the zoospore, the formation of sporangia 
and the ro-mfectioii of other eggs by zoospores, were 
described. 

Leeds 

Philosophical and Literary Society, Nov. 15,—W. F. 
Beard : On the occurrence of a determinantal system 
of points of the fourth order.—F. A. Long : An 
electromagnet giving large fields An electro¬ 
magnet is described which gives considerable fields in 
a wide gap with small power consimiption. It ui- 
cludes an oil-cooling and insulating system and a 
device to prevent a large E.M.F. developing on break- 
mg or changing the current.—D. Brown : Further 
experiments on electron reflection. An account of 
an investigation into the energy of low-speed electrons 
after striking hot and cold oxide surfaces. The 
results suggest that whereas a hot oxido surface 
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behaves like an ordinaly good conductor, the cold 
siiriaee, by reason of its semi-insiilating character, 
becomes electrically charged, thus influenemg the 
eiieigy of the reflected electrons —E. W. Smith : The 
oxidation of branched chain a]ij)hati<:‘ acids. The 
results indicate an increasing ease ot oxidation in the 
senes isobutync, isovaleric, isocaproic, isohejitylic 
acids These C|ualitativo experiments were carried 
out chiefly to explore the suitability of this senes of 
acids for definite measurements of their initial 
velocity of oxidation —H. M Dawson . The co- 
ordmation of the catalytic effects ]iroduced by an 
acid m different reactions and a modified form of the 
geneialised catalytic e([nation. An alternative form 
of the general equation which co-ordinates the cata¬ 
lytic effects of hydrogen ion and acid has been derived. 
Theiatio of the cpiantities of salt winch are loquirod 
to reduce the reaction velocities of two different 
reactions to their respective minimum values depends 
on the square root of the ratio For a given 

catalysing acid this salt ratio is independent of the 
concentration of the acid.—J H. Priestley and 
Dorothy Tong • Tlie effect' of gravity upon cambial 
activity m trees Gravity modifies the activity of 
the cambium m horizontal woody stems. In the 
Dicotyledon it increases wood formation and retards 
lignifieation on the upper side of the stem and de¬ 
creases wood formation and accelerates hgnificatioii 
on the lower side. There are numerous excex^tions 
Nature. In the Gymnosperm the 
effect of gravity is to piroduce more wood with thicker 
walls and greater lignifieation on the lower side. 
There are very few exceptions to this rule. That in 
all cases lignifieation and the thickening of the wall 
proceeds more quickly on the lower side of the branch, 
explains the fact that on this side the wood elemenf s 
are shorter and therefor© bettor able to resist com- 
jiression, while the longer elements on the uxiper side 
msist tension better. The different behaviour of 
Dicotyledons and Gymnosperms is correlated with 
'Other differences in cambial activity in these two 
groups. 

Paris 

Academy of Sciences, Nov. 28.—V. Grignard and 
G Mingasson : The reduction of acid chloridOvS under 
reduced pressure : method of preparation of alde¬ 
hydes. With inckel or nickel chloride as catalyst, at 
a temperature of 225° C. hydrogen at a pressure of 
140 mm. reduces benzoyl chloride to benzaldehyde, 
with a yield of 60 per cent. At 200° C , with hydrogen 
imcler 400 mm., phenylacetyl chloride gives a 50 iDer 
cent, yield of the aldehyde. The chlorides of fatty 
^ids similar conditions also give aldehydes, but 
the yields are poor, probably owmg to the higher 
vapour pressures^ of the aldehydes produced.— 
Alex^dre Pantaziy The projective applicabihty of 
developable surfaces —Paul Mentre : The flecnodal 
^mplex of a ruled surface.— J, A. Lappo-Danilevski : 
General algorithmic solution of the regular problem 
o .Riemann. -Nicolas Mouskhelichvili : The approxi¬ 
mate integration of the biharmonic ecpiation.—^Basile 
* Disturbing forces actmg on a body 
TOieh moves in a liquid near a wall.—A. Leveque : 
Ihe theoretical solution of the problem of heat ex- 
cnange by the circulation of a viscous fluid m steady 
motion inside a cylindrical tube.—Rene Darbord**: 
Aew method for the absolute measmeinent, at high 
irequencies, of the dielectric constants of liquids. A 
spe(nal form is given to the condenser and the result is 
maffeoted by the dispersion of the lines of force.— 

1 variation of the dielectric eapa- 

city_ oi fluids m intense electric fields. The apparent 
dunmution of the dielectric constant is due to a para¬ 
sitic phenomenon which it is not possible to eliminate 
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eomplotcly, and jiroves nothing lor or against the 
existence of di}){)lcs-"Th Gutton aiul Mine J. Mihul : 
The [)ormeabiliiy of iron ai' high h’lHjucMunos.—A. 
Piccard and E Stahel • The absence of the ei'luH' wind 
at the Rigi The expennuHils ol Miller wc^'i^ not 
(‘oniirmed Eichiier The ih'composdion of the 

vanadyl sulphates at. high ienquunturos - Maixicl 
Godch'ot and Mile Cauqml Some derivatives ol the 
cycZo-octano series. The preparatKni and propoii ies of 
a new aleoliol, q/c/o-octanol, are given - h\ Hermann - 
New conceptions on the tectonic of the Eranco-ltahan 
Alps —Rend Soueges ; The ombryogeny of the Logii- 
minosao : the last stages of the development of the 
embryo in Medicago Liipidiiia ~ L Blaringhem The 
hereciity of sox m hybrids of jnnks, and esjiecially in 
[Manthiis barbatusxJJ caryoplujllm —Lavauden : 
Some effects of the dry climate on the higher verte¬ 
brates of northern Africa Htudy of the changes pro¬ 
duced by seveial very dry seasons . the most niaiked 
result was the cessation ot K^production both in 
mammals and birds — Tli Cahn and A. Bonot; The 
demonstration of the existence of roservt^ jirotoids in 
the liver of mammals— K. M Bykow and Aloxoiew 
Berkman : The creation of reflexes conditional on 
diuresis.—Philippe Fabre Distmcdion botwoon meas¬ 
urements ot excitability and measurennents of neuro¬ 
muscular velocity ot excitability : a now tost of 
excitability—G M Frank and d. J. Salkind : The 
mitogenetic radiation of the eggs ol ihe soa-urchin. 
The mitogenetic omission of impregnated eggs takes 
place only during the second hour ; it jirecedes the 
cell division This is m agrocirieiit with the hypo¬ 
thesis of Gurwitsch.—Milo L. Dehorne , A ciliated 
parasite ot Cltfello arenarms. Its relations with 
Opalma (Anoplogdujra) fihmi of OJaparodo —G. Guit- 
tonneau, Mme. J. Franqois Perey, and Milo. M. 
Bejambes • The protozoa of th(^ soils ol Agenais.— 
J. Legendre : Races of Htvgonuja /(hscuita and yellow 
fever—Selman A. Waksman and Rond J. Dubos : 
The nature ot the organisms which decompose colJu- 
loso in arable soils 

Gknmva. 

' Society of Physics and Natural Histoiy, Oct 20.— 
Fernand Chodat: Results of an atmometric inepury at 
the “ La Limia^a ” alpm© garden. The autJior com¬ 
municates results ot Ihii axiplication of atmomotne 
methods to idant ecology. The oxtiorimonts clearly 
show that with a now quantitative mdox, tlio atmo¬ 
metric index (numerical value of the evaporation ot 
the place studied), it is possible to complete the 
ecological description of a station.—Raoul 

Pictet: Experimental demonstration ot the x)et©ntial 
of the ether. Its consequences in the [ihysical theory 
of the properties of vapours and gases. In supxiort of 
his theory on the reality ot the ether, the author 
indicates an experimental scheme which would tend 
to confiim the results described m a jirevious note.— 
Arthur Schidlof: The interpretation of tlio masses^ of 
the electron and the x^roton m the universe of five 
dimensions. Keeping all the other premises of the 
theory of the five-dimonsion universe of O. Klein, but 
relinquishing the supposition that the Einstein oloment 
of space-time ds is an invariant, a unique equation is 
obtamed for the electron and x'>roton which allows an 
interpretation of the fact that the change of sign of 
the electric charge gives as a consequence a value of the 
true mass of the proton 1840 times as great as that of 
the electron. 

Rome. 

Royal National Academy of the Lincei: Communica¬ 
tions received during the vacation.—IJ. Cisotti: The 
divergence of tensors.—G, Abetti: Observations of 
the partial solar eclipse of June 29, 1927, earned out at 
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Arcetri Angeli • The ])iochenucal transformation 
of tyrosine into pyrrole (lorivat^ivos Tyrosmo is com 
ve-rtiblo into ])yrrolo derivatives by the action of 
oxidising enzymes and into 5 6-dihydroxymdole by 
means of tyrosinase, and Bloch suggests that tlie 
inelanins are forinod fiom hydioxytyrosine under the 
influence of a special enzyme, termed dopa-oxydase 
Since, however, liydroxytyrosine has not yet been 
detected in the animal organism, and extracts of 
melanotic tumours do not colour tyrosine, although 
they readily blacken with ])yiTolo, it seems probable 
that, in such cases, the formation of melanin is due to 
the less complicated oxidation of products containing 
ready-formed pyrrole nuclei in their molecules —G- 
Lampariello: The theorem ol the derivation by series — 
B. Colombo , The transformations (m, )i) between 
m+n+4: integials of two ccpiations to the paitial 
derivatives ot the second order in two independent 
variables—-A Colacevich . Estimates of the magni¬ 
tude of the Pons-Winnecke comet. Naked-eye, bin¬ 
ocular, and or|uatorial observations of this comet made 
in June give for its magnitude values varying from 
4-7 to 9*3 The nucleus appeared to be stellar, 
especially during the ])enod Jime 20-26. Indications 
of a tail weie discernible by means of the equatorial, 
its length from the nucleus being 8' The heacl 
apjDeared as a circular nebulosity of radius 4^—L. 
Fernandes • Complexes of uranyl with pol\?phenohc 
acids. Addition of orthoxynaphtholic acid to a solu¬ 
tion of uranyl acetate results in a red coloration, which 
becomes accentuated as alkaline carbonate is added. 
If this addition is arrested when the solution is neutral 
or faintly alkaline, a complex derived from the acid 
[U02(C2QHg0. 002 ) 2]!^21 ® obtained. If, however, the 
solution IS family acid and the uranyl salt is in con¬ 
siderable excess, a yellow, crystalline compound of the 

type separates Proiocate- 

ehieouranates of the form [U 03 (C 6 H 302 ^ 02 )]H 2 are 
obtainable similarly.—C. Antoniani: The beha\noiu* 
of arsenic acid with regard to the absorbent x)ower of 
soil. Arsenic acid behaves similarly to xDhosphoric 
acid in relation to absorption by soil, although it is 
absorbed to a less degree. With reference to the 
X30ssibility of the interchange of the phosphoric and 
arsenic anions, exxDeiiment "shows that PO 4 ''' is re¬ 
placed by As 04 ^^' solutions of arsenic acid, but not 
in those of arsenates —G. Quagliariello and P. De 
Lucia : Stereoisomeric transformations of glucose by 
the action of insulm and of muscular tissue. The 
authors’ experiments fail to furnish confirmation of 
Lundsgaard and Holboll’s results, which indicated 
(1) the existence ih the internal liquids of normal 
animals of an unstable form of glucose (iieoglucose) 
having a very low rotatory power, and (2) the forma¬ 
tion ot this comxDOuiid vitro by the simultaneous 
action of insulin and fresh muscular tissue on d- 
glucose.—G. Bergami: iietion of low temperatures 
on the crystalline lens. When subjected to low tem¬ 
peratures, the crystalline lens of the sheep or ox 
behaves like dialysed hiood-serum, undergoing partial, 
reversible coagulation and becoming opaque in the 
central part Ringer’s hypertonic solution produces 
similar opacity, which disapx^ears if the lens is im¬ 
mersed m Ringer’s hypotonic solution; the action of 
the former solution x^i’obably consists in dehydration 
of the lenticular colloids. The simultaneous action of 
low temperature and of Ringer’s hypertonic solution 
also results m opacity, reversible at room temperature, 
even in the crystalline lens of the dog, which is 
rendered opaque neither by cold nor by the hypertonic 
solution alone.—G. Cotronei * Affinities in Petro- 
myzon according to morphological-systematic and 
ecological characters.—L. Patane The x^ei’intestmal 
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layer of the meso-intestine of Balanus The peculiar 
layer of cells, discovered by Monterosso in the meso- 
intestine of Balanus jyerforatiis {Bvu^meiv) snid termed, 
first, the peritoneal layer, and later the ])eruitestinal 
layer, occurs also 111 Balanns jDorcafus, B tugonus^ and 
B. churneus These cells always, or almost always, 
contain and exhibit different morpho¬ 

logical and structuial peculiarities in the different 
sjrecies—Pia Nalli and G Andreoli: Green’s formula 
m the complex field and the extension of Cauch>^’s 
theorem to functions of two complex variables 

Sydney. 

Linnean Society of New South Wales, Oct 26.— 
G H. Hardy ; Notes on Australian and exotic Sar- 
eox^hagid flies A detailed study of the male genitalia 
would enable the large genus Sarcoxjhaga to be divided 
into groux'is of naturally allied species. This is done 
for some Australian and exotic forms, three groups 
being defined on this princixole, namely, the anfilope- 
group with SIX species, the tn25em-groux') with seven¬ 
teen, and the ^jeregrnn«-group with four Two s}3ecies 
from Java are described as new.—Miss H Claire 
We ekes Placentation and other phenomena in the 
scincid hzard, JLygosoma (Hvnuha) quoyi. An allaiito- 
placeiita is described of a type hitherto not recorded 
for reptiles. The uterine and allantoic cax3illaries are 
exposed at the surface of the maternal and foetal 
tissues re&x3ectively, and scattered cells of the chorionic 
ectoderm are superficially attached to the maternal 
wall. This type of placentation is fundamentally 
similar to that of the marsuxnal, Perameles. 

Royal Society of New South Wales, Nov. 2 —A. R. 
Penfold The essential oils of two species of Binckea. 
B. brevifoha is a small leaved plant of about 18 inches 
in height which yields more than 1| x^^i" cent of 
essential oil consistmg of a- and ^3-pmene, cineol, and 
eudesmol. B Unijoha is a tall shrub with clroop- 
mg branches and white flowers, which yields 0*67 
per cent of essential oil containing a- and /3-pinene, 
cymene, cineoi (18 per cent.), sesquiterx^enes, esters, etc. 
—M. B. Welch; The moisture content of some 
eucalyptus woods. Moistme determinations were 
made on four species of Eucal^^’ptiis growing near 
Sydney, namely, E. eugenioides^ E E. 

micrantha, and E. Sieberiana, at intervals over a iDeriod 
of some years. The variation in moisture content 
which occurs in nidividiial trees, between heartwood 
and sapwood, and in the same species at different 
periods, appears to be due to physiological and ecologi¬ 
cal factors affectmg the x^articular tree m question and 
camiot be correlated with season or rainfall.—G. S. 
Currey : The cause of blueing in roses The effect is 
due to lack of tannin in the cell-sap. Some varieties 
show a greater tendency to blue than others ; Had¬ 
ley ” represents a bluemg type, wlnle Lady Maureen 
Stewart ” very seldom shows this defect Both types 
contain the same anthocyanm pigment, namely, 
cyamn, which occurs m the x^etals as a glucoside ; but 
the latter contams the larger quantity and there 
appears to be a direct relationship between the 
quantity of pigment and tannm present. 

Vienna. 

Academy of Sciences, Oct. 13.—F. H 0 I 2 I : The 
alkylisation of molybdeno-hydmcyanic acid. Experi¬ 
ments with dimethyl sulphate and the x^^tassium 
salt, and vdth methyl iodide and the silver salt.— 

E. Gebauer-Fulnegg and E. Petertil. The simul¬ 
taneous determination of chlorine in the presence 
of sulphur in organic comx:)ounds.—E, Gebauer- 
Fulnegg • Sulphur eontammg derivatives of y^-diehloro- 



976 


NATURE 


[Decembbe 31, 1927 


benzole.—P Ludwick and K. Scheu . Brittleness and 
notcli-tenaeity. 

Oct. 27.—F. W. Palm * Surfaces and curves of 
equal parallax m pbotograpluc surveys —^A. Haas 
The connexion between tlie theory ol relativity and 
theory of quanta — A. Pongratz : Researches on 
perylene and its derivatives.—IST. Kreidl : Ooiu- 
mmiication of the Radium Institute, No. 210 
Applicability of Geiger’s point-comiter to experiments 
on atomic disintegration. 

Nov. 3.—V. H. Hess . Formation and annihilation 
of ions in the atmosphere above the sea and in the 
moimtams. Schweidler’s method, using a cyimdrical 
condenser, has been improved and used to determine 
the vanishing constant of the light ions and its 
reciprocal, their mean duration of life.—^R Muller, 
V, Raschka, and M. Wittmann : Flectrochemistry of 
non-aqueous solutions (8). Conductivity measure¬ 
ments in dilute solutions of silver nitrate, silver 
rhodamde, and silver bromide.—E. Gebauer-Fulnegg 
and E. Riesz : The oxidation process m aryl-sulphur- 
anilides.—C. A. Bobies : The tertiary formations of 
the basin of Gaaden. 


Official Publications Received. 

British, 

Scottish Marine Biological Association Annual Report 1926-27, Pd. 23 
(Millport. Marine Biological Station ) 

Apia Observatoi y, Samoa. Summary of Magnetic Observations, 1912-20 
Pp 40 (Wellington, N.Z. W. A G Skinner ) 

Proceedings ot the Royal Society of Edinburgh, Session 1926-1927 
\ ol 47, Part 3, No. 23 On the Discliaige ot a Condenser through a Gas at 
Low Fresbure By W. G. Thomson Pp 302-306+1 plate. ‘Jci. Vol. 47, 
* 'Hie Grasp of Mind on Nature By Sir Joseph Larmor. 
^ 307 325. p' 6(Z (Bdinbiiigh Robert Grant and Son; London 
wuliams and Norgate, Ltd.) 

The Imperial College of Tropical Agriculture. Prospectus for 1928-29, 
also Pimcipal’s Report for 1920-27, and Register Pp 34+2 plates 
(St Augustine, Trinidad, B W 1. ; London . 14 Trinity Square) 
department of the Interior, Canada. Dominion Water Power and 
Reclamation Service. Water Resources Paper No 60 * Water Powers 
of Canada, Pp 94 (Ottawa: P. A Aeland ) 

New Zealand. Deparbmentof Lands and Survey Scenery-Preservation 
Report lor the year ended 31.st March 1927, togethei with Statement of 
Accounts and Schedule of Lands acquired and reserved during the Year 
Scenery Pre.servation Act Pp. u. (Wellington, N.Z • 
W A. G Skmner ) bd. 

Journal of the Indian Institute of Science Vol. lOB, Part 3 • Intensity 
IfVa Pi Madras (Port) Radio Station. By K. Sreenivasan. Pp. 
35.42+3 plates. 8 annas. Vol. lOB, Part 4. Suspension Insulator 
Testing By G. 1 oganandam. Pp. 43-49+1 plate 8 annas. (Bangalore ) 
Report of the Royal Commission on Land Drainage in England and 
ll^Sd (^0Ji'-l9n. H.M. Stationery Ottlce.) 

The Scottmh Forestry Journal. being the Transactions of the Royal 
Scottish Arboncultural Society Vol 41, Part 2, October. Pp 105-230+ 
41-48. (Edinburgh * Douglas and Poulis.) 3s. 

Geological Society. Session the Sixty- 
(lAverpool Jffidited by C, B. Travis. Pp. xvii + 285-350. 


Diary of Societies. 

MONDAY, January 2. 

Society (at iEolian Hall), at 3 30.-Dr E B 

Victoria iNSTiroTK (at Central Hall, Westminster), at 4.30 —Rev. Di 
i Scnptures-What may we gathe 

His Attitude and Instruction’ (Gunning Prize Essay, 1927). 

^ PSYCHOUOOICAL SOCIETY '(Education Section) (m Botanici 

^ 5.30.-Dr D. Forsy4 Those Firs 

Automobile Engineers (Bristol Centre) (at Merchar 
Venturers’ Technical College, Bristol), it 6.45.-B. A Watson : Th 
Electrical Characteristics of Spark Gap and Sparking Plugs 

Soci^ OP Chemwal Industry (London Section) (at Chemical Society 
at 8.—Dr. J. C. Drummond. The Future of Biochemical Research. ^ 

» TUESDAY, January 3. 

Royal Institution op Great Britain, at 3.—Prof. E. N, da C Andradf 
Engines: Engines which work to and fro (Juvenile Christmas Lecture; 

Institution of Engineers and Suipbuildes 
(Middlesbrough Branch) (at Middlesbrough), at 7 30 
Institution OP Automobile En*.ineers (at Royal Society of Arts), i 
/ 45.—R.F Engel bach • Some Notes on Reorganising a Works t 
increase Production. ’V4,^ i 
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Roval ANTiiaoi'oi 0(}U‘al l>srnuTE, at 8 30 —Capt. T A. Joyce* 
Fuithoi Ueseaiches at Lubaiiituii, L927 

WEDNlilSDAY, .Ianuaiu 4 

Royal Society ob Arts, at 5 —Prof A. Hniiihells Flame (Di Mann 
Juviuule Leclmi's) (I) 

InsiitU'iion ni- KiwHituAi. TCn(.inli'U,s (Wiieless Secli(.n), at 6- T. 11 
Gill and N F S lleelit. Rotating Loop Hiuho 'riausmitlcis and their 
Application to Diioction-liuduig and Navigation - Di. R L Smitli- 
Uose and S ll Chapman Home Kxjioiiments on the Application ot 
the Rotating Beacon Transmittoi to Mai mo Navigation —Di R L 
Mmith-Rose A Theoretical Discussion of Vauous Possible Aerial 
Airaugements for Rotating Beacon Transimtteis 

Institution of Civil Enqinkfrs (Mancliestei and Dnstni't Association) 
(at 36 Geoige Street, Mancliestei), at 6 15 — J S Glen Fnmiose 
Fatigue and Wear Testing ot Matenals 

Institution oi< Heating ano VnNi'ii.ATiNo Enoinfmis (at Ca\ton Hall), 
at 7 —G D Morgan Oil Fuel Burning toi Central Heating and 
Domestic Boileis 

Royal Microsc owcal Soi'ietv (Biological Hectioii) 

THURSDAY. January 5 

Royal Institution of Great Britain, at 3 -Prol E N daC Andrade 
Engines Engines which work Round and Rouml (Juvenile Olii istrna 
Lee bures) (IV) 

Linnean Society of London, at 5 30 —Dr Sn/aiine Leeleicq and M 
Bellieie (hlkmeti, wov sji liom the Middle Devonian 

of Malomie, Belgium —Piot H II Williams A ISatuialist m the 
Guiana Jungles. 

Institution of Eilgiuical Enoinkers, at 6 — E C MeKinnon; 
Storage liatteiies in relation to Modern Supply ot Electiie Lighting 
and Power 

Royvl AFatoNAUTiuAL SooiE’iv (at Royal Society of Arts), at () 30— 
A Fage Some Recent E^penments on Fluid Motion 

iNsniuiioN OF Mec’uanioal Engineers (Manchester Branch) (jointly 
with Manchester Association ot Engineers)—E. G. llerbetb* Clutting 
Teinpeiatures Their Eflect on Tools and on Materials subjected 
to Work. 

FRIDAY, January o. 

Royal GcoaRApuicAL Society (at yEoliari Hall), at 3.30.—C F Rey: 
Abyssinia and the Blue Nile (Christmas Lectures for Young People) 
(II) 

Institution of Mechanical Engineers, at 6.—Pi of. 0. J Ilawkes: 
The Marine Oil-Engine (Thomas Lowe Gray Lecture) 

Society of Chemical Industry (Manchester Section, jointly with 
To\tile Institute) (at Engineers’ Club, Manchester), at 7 —F. C. Wood 
and Agnes C. Alexander. The Action of Caustic Alkali on Partially- 
M:ethylated Cellulose—The Heat of Reaction and Absoiption 

Royal Photographic Society of Great Britain (Pictorial Group, 
Infoimal Meeting), at 7 

Geologists’ Association (at Dnivoisity College), at 7 30 —Dr. A. 
Brarnmall Dartmoor Detritals* A Contribution to tlie Study of 
Provenance —A W Groves Eocene and Pliocene Outliers between 
Cliipstcad .and Headley, Surrey ~7’u he hthen as /uuL-F T Ingham: 
The I’etrology ol the Spilsby Sandstone. 

SATURDAY, January 7 

Royal Institution of Great Britain, at3 —Prof,E N,daC Andrade: 
Engines* Putting the Furnace m the Cylmdei (Juvenile Christmas 
Lectures) (V). 

CONFERENCE. 

January 3 and 4. 

Incorporated Assouiation of Head Masters (in the Guildhall, E.C ). 

Tuesday, Jan 3 

At 10 55 —G Smith Piesident’s Inaugmal AddiesS. 

At 2 15 —What Commerce and Industry ask ol Secondary Schools 

R F Oholmeley and others: What Secondary Schools ask of Com¬ 
merce and Industry. 

Educational Experiments — 

(a) H, W Cousins The School Cmnculnm m relation to Environ¬ 
ment : an Account of an Experiment at Biamiiton County Secondary 
School 

(5) A Lyon Musical Adventure in a Secondary School. 

Wednesday, Jan 4 

At U 15—Wickham Steed; The Position of German in English 
Secondary Schools 

C H Lockitb and others; The Disabilities of Secondary School l^ujnls 
m Rural Areas, 

At 2 15 —C. n K Marten : The Teaching of History in Secondary 
Schools 

H Ciadock-Watson Bible 'leaching m Secondary vSchools. 

Discussion on The Provision of Books and School Apparatus. 


EXHIBITIONS. 

January 6. 

JUNioR Institution op Engineers, at 6 —Exhibition of Instruments and 
Scientific Appliances. 


January 10, II, and 12. 


Annual Exhibition of the Physical Society and the Optical 
Society (at Imperial College of Science and Technology), from 3 to 6 
and from 7 to 10.—Discourses at 8.— 

^l^itaker . Progress m the Recording and Reproduction of 




Jan. 12 —br. J W T. Walsh; Artificial Daylight. 
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Life and Death. 


T he ages of the Jewish patriarchs as recorded 
in the Old Testament have provoked much 
discussion and speculation. Has the span of life 
decreased during the passage of the centuries ^ 
Census statistics show, at any rate in Great Britain, 
that the expectation of life at birth has increased 
considerably in recent years. This, however, does 
not necessarily mean increased longevity, and 
investigations on remains of men of periods about 
two thousand years ago suggest that the ex¬ 
pectation of life in advanced ages has actually 
decreased. The men v\^ho survived in those days 
were necessarily of strong constitutions 
To those who may have hoped that science 
will soon provide the means whereby the span of 
human life may be prolonged, the critical con¬ 
sideration of the factors concerned in the onset 
of old ago given b}^ Sir Humphry Rolleston in the 
following pages will show that such hope is as yet 
vain. This does not necessarily imply, however, 
that the declining years of life cannot, in certain 
cases, be rendered less irksome. 

As is w'ell known, certain primitive organisms, 
such as Paramoecium, may be described as im¬ 
mortal. Why then are multicellular animals 
mortal ^ The mutual influence of the cells of 
the body upon one another appears to be the 
basis both for the rise of the multicellular 
animals in the scale of life and also for their 
mortality In artificial cultures certain of the cells 
of the higher orgamsms can live and multiply 
indefinitely, provided that they are supplied with 
suitable nutriment and their waste products 
removed. But if the latter accumulate to any 
extent they exert an inhibitory action on the Me 
and reproductive power of the cells : it appears 
possible, then, that some similar process may 
account for the gradual decay of the body’s cells 
in old age 

On the other hand, one of the most important, 
if not the dommant factor, m determining the 
span of Me, is inheritance, and this is acted on 
by the other factors, the sum of wMch forms 
the environment in its broadest sense. A favour¬ 


able environment is produced by healthy living, 
especially the avoidance of excesses of every kind . 
and in such a case a very fair degree of mental and 
physical vigour may be retained even to the last. 
But few people escape lesions, produced by some 
kind of iMection during the course of their Me and 
tendmg to shorten it. Are there any means by 
which the span of life may be prolonged or old 
age rendered less irksome, by which, m fact, the 
body may be ' rejuvenated ’ *2 

On the hypothesis that old age is largely 
caused by the decay of those cells in the sexual 
glands which are responsible for the onset of 
puberty and the development of the secondary 
sex characters of the mdividual, Steinach and 
Voronoff have devised operations to increase 
the activity of these cells and thus postpone the 
onset of old age. They have claimed that, by 
stunulatmg the mdividuals own cells to increased 
activity or by supplying the necessary secretions 
from foreign cells introduced into the body by 
grafting, they have been enabled to prolong life 
and postpone senility in both animals and men. 
In so far as the symptoms of old age are due to the 
decrease in the secretions of these glands, it should 
be possible to relieve them by increasing the supply 
of these secretions, but to assume that the decrease 
in the latter plays the sole, or even the major part 
m the onset ©f old age, appears to be to take too 
narrow a view, considering the mutual influence 
which the cells of the body are known to exert 
upon one another. 

There appears, then, to be no short cut to the 
abohtion of old age and the prolongation of Me. 
Each of us must watch his (or her) step from the 
day we are born. As Sic Humphry Rolleston 
expresses it: for a long life there are necessary 

a Judicious choice of parents, avoidance of 
disease and worry, moderation in all things, 
mental and physical exercise, an open-air Me, 
serenity and charity to all men.” The prescrip¬ 
tion seems simple, but the present and commg 
generations may find it increasingly difficult to carry 
out under the stress of Me under modern conditions. 
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Concerning Old Age.^ 

By Sir Humphry Eollestoh, Bart, K C B 


I 'N tlie simplest forms of animal life—the pro¬ 
tozoa—which consist of a single cell, and so 
stand m the same relation to man that a brick does 
to a city, multiplication occurs by fission or division 
into two halves, and as there are now tw^o cells 
instead of one and no vestige of a corpse, the or¬ 
ganism is, as Weismami first insisted, immortal 
This process may go on indefinitely, and has been 
watched by Woodruff in Paramoeciiini during 13|- 
years, for 8500 generations, comparable to a 
quarter of a million years of human life, without 
the occurrence of conjugation—namely, the union 
of twn previously separate organisms, as occurs m 
the reproduction of higher animals—though period¬ 
ically rejuvenation appears to take place by 
means of an independent internal re-organisation 
(endomixis) of a single cell As the protozoa are, 
accidents apart, immortal, why is it that ammals 
much higher in the scale never are ? It has been 
shown by culture experiments that the individual 
cells of man’s body are also potentially immortal, 
but that the necessary conditions for this cannot 
be realised when they form part of a highly differ¬ 
entiated and specialised complex whole In the 
higher walks of the animal kingdom, rejuvenation 
of the constituent cells is thus rendered much more 
difficult or impossible, and the jirocess of sene¬ 
scence must be regarded as the penalty for the high 
degree of individuation entailed in the complicated 
mechanism of the higher animals and man. But 
it is mteresting to recall that m the humble plana- 
rian flat worms the life cycle may be dramatically 
changed : by starvation they not only become 
smaller, but also their structure becomes simpler, 
and their life cycle is reversed by the process of de¬ 
differentiation, reduction, or involution. By alter¬ 
nate starving and feeding, these flat worms have 
been kept stationary, while others passed through 
nineteen generations (G. M. Child), thus showing 
that the duration of existence of cells is not so 
much a matter of tune as of the work or metabolic 
changes that go on inside them, although it may 
well be said that such a prolonged existence is not 
' life ’ according to some views. 

Although it is a far cry from amoeba and flat 
worms to man, these biological results may have 
some remote bearing on the conditions influencing 
the duration of man’s life. Not only diet—over- 
and under-feedmg, the effects of gross feeding being 
obviously harmful—but also the more mysterious 

^ Discotirse delivered at the Royai Institution on Eriday, May 13. 


influence of the internal secretions provided b}^ the 
ductless or endocrine glands, the thyroid, pituitary, 
and the gonads, the activities of winch may well 
be modified by diet, must be taken into account. 
Disturbance of the endocrine balance, or the equili¬ 
brium normally maintained between the hormones 
or chemical messengers of these endocrine glands, 
has well-recognised effects on growth and meta¬ 
bolism, and so may influence the rate at which the 
body lives and wears or rusts out. The significance 
of the much-discussed ' rejuvenation ’ produced 
by Steinach’s and Voronoff’s operations on the 
sexual organs proves at any rate that there is much 
to learn, especially whether or not the duration of 
life is really prolonged thereby. 

Biblical Aces 

The length of days ascribed to Methuselah (969), 
to Adam (930, or if the '' conceit urged by learned 
men,” as Sir Thomas Browne says, that he was 
50 or 60 years old when called into being be aceexited, 
making him 980 years at death), to elared (962), to 
Seth (912), and others, has of course alw'ays excited 
curiosity. In Arbor Vitae, or a Physical Account 
of the Tree of Life m the Garden of Eden,” '' trans¬ 
lated out of the Latine of E M Arrais. M.D., 
Physician to fJohn the IV King of Portugal, by 
Richard Browne in” L6S3, there is a discuission as 
to the influence of the emanations of the Tree of 
Life, the eating of which and the resulting immor¬ 
tality were prevented by cherubmis and a flaming 
sword turning every way, in endowing our first 
parents and their descendants with longevity, and 
the conclusion is reached that their length of life 
was due to the virtues diffused in the air, not only of 
Eden but also of the neighbouring countries, given 
off by fruit trees other than the Tree of Life m the 
Garden of Eden. The longevity of the patriarchs 
has called forth critical attempts at explanations 
on the basis of a difference in chronology. But 
though interesting and perhajis ingenious they are 
not very convincing, the suggestion that the re¬ 
puted ‘ years ’ were lunar, not solar, containing, 
thirty and not three hundred and sixty-five days, 
is too radical, for some of the patriarchs w’ould on 
this interpretation have begotten children before 
they were ten years of age. The view that the 
year consisted of three instead of twelve months 
up to the time of Abraham, wlien it was extended 
up to eight months until the time of Joseph, when 
it first became our full complement of twelve 
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months, would make Methuselah’s age 243 years, 
which IS still excessive by modern standards. The 
probable explanation is that the patriarchal ages, 
like those of the mythical golden age of pre-history, 
existed solely in the minds of later scribes only too 
anxious to magnify the fathers of mankind. Ante¬ 
diluvian chronology may perhaps be compared 
with that of the Puranas, or the common scriptures 
of the ruling Aryan peoples of northern and 
western India, which contain fragments of truth 
and much that is imaginary, including in the last 
category the chronology (Rapson 2) 

The natural or physiological life of man has been 
thought to be a multiple of the period of growth. 
Hufeland, taking twenty-five years as the end of 
adolescence, and accepting Francis Bacon’s view 
that animals live eight times as long as they take 
to come to maturity, optimistically arrived at two 
hundred years as the span of man’s days on earth , 
Bufion multiplied fourteen, the age of puberty, by 
seven, and so concluded that a hundred years was 
the appointed time. Flourens, on rather different 
grounds, came to the same estimate, as did the 
often-quoted centenarian Luigi Cornaro, of Venice 
(1467-1566), and in more modern times Metchnikoff 
and Luciam. The number of reputed centena¬ 
rians, esx^ecially in Russia (1 in 1000), Bulgaria 
(1 in 2000), California (1 in 10,000), and in Ireland 
(1 in 14,300), IS at first sight imposing, but has been 
sternly discounted and cut down by George Corne- 
wall Lewis, W J. Thoms, and especially by T. E. 
Young’s accurate investigations, and shown, con¬ 
trary to the general view and other statistics, to be 
extremely small. Thus we must regard as fabulous 
the famous examples of Henry Jenkins, Thomas 
Parr, Katherine, Countess of Desmond, and prob¬ 
ably other records, such as the Indian, quoted by 
Arrais on the authority of many Portuguese Indian 
governors, who lived more that 335 years, and the 
truthful tombstone in Carmarthen recording the 
death in 1831 of Ann David, aged 181 years. 

Since the middle of the last century the great 
reforms in hygiene and sanitation in Great Britain 
prevented illness and premature death to such an 
extent that the expectation of life at birth has 
increased from 39 91 years in 1854 to 51-5 years in 
1912 for males, and from 41*9 to 55*35 years for 
females. These official figures have been kindly 
given me by Dr T H. C. Stevenson, of the General 
Register Office, who tells me that provisional rough 
tables based on the 1921 census and recently 
pubhshed, but not official, show a further increased 

® napbon, E. J., in the “ Cambridge History of India,’* 1922, vol. 1, 
p. 305 


expectation of life. This increased expectation of 
life at birth is due to the prevention of death in 
early life, and is therefore very different from an 
increase in longevity. In fact, the statistical con¬ 
clusion from investigations of the ages recorded 
on mummies in Egypt two thousand years ago by 
Karl Pearson, and others quoted by Raymond Pearl, 
is that the expectation of hfe at advanced periods 
has declmed. Karl Pearson in 1902 found that, 
though a man of twenty-five lives on an average 
fifteen years more than one two thousand years 
ago, the expectation of life after the age of sixty- 
eight for a Romano-Egyptian two thousand years 
ago was greater than for an Enghsh man or woman 
of the same age, and pointed out that with these 
ancient people at about the beginning of the 
Christian era it w’-as a case of the survival of the 
fittest, whereas the difference in the expectation of 
life at earlier ages is evidence of the great social and 
sanitary progress that has conquered environment: 

While the Psalmist’s estimate that '‘The days 
of our age are threescore years and ten ; and 
though men be so strong that they come to four 
score years, yet is their strength then but labour 
and sorrow,” is still the common experience, 
there are of course exceptions that we can all point 
to. In his prize essa}^ on comparative longevity 
written in 1870, Sir Ray Lankester compared 
persons of abnormal longevity with giants in 
height wffiich might range up to nine feet; but it 
is now known that these giants are morbid and 
examples of acromegaly, described by Pierre Marie 
in 1886, and it would be curious seriously to regard 
extreme longevity as a disease, as it is so obviously 
favoured by absence of that state. On balance, it 
may be still thought that the physiological age of 
man is a hundred years, though few there be that 
reach it. Women hve longer than men; and 
among reputed centenarians also the ratio is much 
in favoirr of that popularly said to be the weaker 
sex ; out of 691 reputed centenarian deaths during 
the ten years 1910-19 inclusive, 504, or 73 per cent., 
were females, and 187, or 27 per cent., males. In 
1923 the numbers were 74 females and 22 males. 

The reason for the limitation of hfe, m other 
words death, has naturally been much debated. 
Weismann suggested the thesis—^a perverse exten¬ 
sion of the theory of natural selection and survival 
of the fittest—that death was an adaptation 
advantageous to the race Death, which has thus 
been evolved in the process of advance from a 
protozoan to the higher metazoan standard of 
existence, might be regarded as a provision against 
oyer-population and famine from insufficiency of 
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tlie food supplies of the world, and so the natural 
counterpart to modern artificial birth control 
Mies Symnerj professor of mathematics in Trinity 
College, Biiblm, m the seventeenth century, 
calculated that in the 1400 years between the 
Creation and the Flood there would not have been 
standing room on the earth’s surface if the patri¬ 
archs, with an average breeding period of four 
hundred years, begat a son every three years 
With the present rapid increase of the world’s 
population, thanks to improved samtation, there 
have not been wanting -estimations that, should 
no change occur, a few centuries will show the food 
supply of the world inadequate for its inhabitants 
(Raymond Pearl, Ravenel) ^ 

Metchnikof! considered death to be the result 
.of intoxication from bacterial activity in the 
alimentary canal, and it has by many been ascribed 
to arterial disease ; the latter is no doubt a common 
cause of death, but not of the physiological termina¬ 
tion of life. But a more satisfactory conception 
is an inherent constitution determined by heredity, 
the constituent cells being thus endowed with a 
certain store of vitahty for themselves and their 
descendants, and that as this runs out the process 
of involution begins. Cell culture observations, 
however, suggest that there gradually develops in 
the cells a substance which inhibits their vitality. 
Carrel and Ebeling^ found m cultures of fibro¬ 
blasts the rate of multiplication and life in vitro 
varied in inverse ratio to the age of the fowl from 
which the blood plasma, used in the culture, was 
taken. It was also found that, with frequent 
washings to remove waste products, tissue cells 
can be cultivated indefinitely for years in vitro 
and have an unlimited capacity for multiplication 
(Carrel, Champy, and Grandcourt). It would thus 
appear that there is in old organisms a substance 
produced in the ageing cells which, entering the 
blood, exerts an inhibitory action on the life and 
reproductive power of the tissue cells. On the 
other hand, Raymond Pearl avoids the assumption 
of an inhibitory senescent substance in the blood 
plasma by the simple suggestion that the blood 
plasma of old animals is itself senescent, and so 
not such a good culture medium as the blood plasma 
of the young. 


FacTOBS INBLTJEXCrNO LONGEVITY. 
Experience and that pure and reformed summan 
of it known as statistics show, as Karl Pearson an< 

Gordon Bell Memorial Lecture, 1925, on "Th 
Prolon^tion of Life To what Goal is it Tending f ” Am Jom 
xvi. supplement to February number* 
Carrel and Ebelmg, Jour, Bxper. Med.j Baltimore, 34, 599 , 1921 . 


A. Graham Bell’s figures prove, that mheritance 
IS one of the strongest factors, if not the dominant 
one, in determining the span of life The other 
factors are extrinsic and may be included under 
the heading of environment in its liroadest sense, 
if we may now use a word which in 1835 John 
Sterling, in reproaching Carlyle for so doing, 
described as “barbarous ” and “ without authority ’’ 
ISTumerous examples of families vitli long- or 
with short-lived tendencies will occur to every one , 
but what heredity can do is perhaps more con- 
vmcingly established by Raymond Pearl’s striking 
table, from Bell’s analysis of the Hyde faniilv, 
showing the infiiienco of parental ages on that of 
the offspring : among 184 persons whose parents 
both lived more than 80 years the average age at 
death was 52-7 years, w^hereas among 128 persons 
whose parents died before 00 years of age their 
average life was 32*8 years, or nearly 20 years less 
Forsyth’s investigation, carried out on strict 
actuarial principles, shows that if the reasonably 
preventable diseases be eliminated, the expectation 
of life, though increased, would not be so much 
prolonged as by the influence of a long-lived 
heritage. We should, therefore, both in onr own 
and their interests, counsel our children to dioose 
their parents carefully As Benjamin Ward 
Richardson pointed out, the comhinc^d ages of one’s 
parents and gi'andpareniis divided by six may be 
of assistance in numbering our days. 

A sound stock may overcome the evil influence 
of environment, such as alcoholism and unhealthy 
surroundings in towns, and thus explain tlie 
occasional longevity of those whose lives have been 
far from blameless, and the contrast between two 
aged brothers, one sober, the other intemperate. 
But even with a poor inheritance care ma^^ extend 
the term of a useful and happy life. Sir Hermann 
Weber, by practising the precepts of his book on 
“The Prolongation of Life,” led an active and 
happy existence until within a short time of his 
death at ninety-five, although his parents died at 
or before sixty years of age of heart failure and 
cerebral hoemorrhage—conditious duo to high blood 
pressure and arterio-sclerosis 

Of the hereditary factors, inherent vitahty of the 
nervous and the vascular systems are tlie most im¬ 
portant ; the force of the nervous tissues calls the 
tune both in the mental disposition and the physical 
reactions of the body. As the late Sir William 
Osier remarked, much depends “ on the quality mf 
arterial tissue (vital rubber) wFich the individual 
has inherited.” This statement, it may incidentally 
be mentioned, provides the answer to the question. 
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'' What internal evidence is there that Osier has 
had an unhappy experience with cheap bicycles 1 ” 
set in an examination paper, analogous to Calver- 
ley s famous examination paper on The Post¬ 
humous Papers of the Pickwick Club,” on his text¬ 
book of medicine, Cazalis’ aphorism, Man is 
as old as his arteries,” is true in so far as the 
state of the vessels is m certain respects a good 
index of his prospects, for their condition may be 
largely determined by heredity, or deteriorated 
by disease or undue strain, and so provides a 
record of his family history and personal adven¬ 
tures , but the converse, the arteries are as 
old as the man,” would not hold good, for arterio¬ 
sclerosis is not necessarily well marked in very old 
people 

Boddy Conformation ,—The long-lived arc usually 
spare and very seldom fat, neither very tail nor 
very short, very heavy, nor very light Insurance 
companies are naturally much interested in the 
bearing of the body-build on longevity, and in 
America much statistical investigation has been 
started into problems such as the bearing in persons 
above the average weight, of the length of the 
spine, and a comparison of the chest and abdominal 
girths. From the insurance companies’ statistics 
Dublin ^ found the following rather surprising and 
confusing results:—^Among those over the average 
weight the prospect of life was better among short 
and medium height men with short relative spine- 
lengths and with chest girths below the average, 
and among overweight tall men the outlook was 
best in those with long relative spine-lengths and 
chest girths below the average. So that in both of 
these groups of men above the average weight the 
presence of a chest measurement below the average 
was an asset. 

Takmg environment in its widest sense, the in¬ 
fluence of disease in damaging the tissue cells and 
in acceleratmg degeneration and atrophic processes 
resembling those which normally occur must be 
given due weight. It has been said that only 
those who have kept their bodies free from disease 
up to the age of 60 can expect to attain extreme old 
age (Saundby) ; but nearly half of the 824 persons 
between the ages of 80 and 100, analysed by Sir 
George Humphry, had passed through a severe ill¬ 
ness, many of them acute infections It seems 
highly probable, however, that the influence of an 
acute illness, the resulting changes being often 
transient and recoverable, would be much less 
harmful than that of a long-continued infection 
or intoxication in producing permanent changes. 

« Dublin, L. L, De Lamar Lectures, 1925--1926, p 113 


There are exceptions, and a terribly notable one is 
encephalitis epidemica, the ‘ sleepy sickness ’ of 
the lay press. Chronic infections, especially those 
in connexion with the teeth, are prone to cause 
rheumatoid arthritis, and the resulting limitation 
of activity does harm both to the general health 
and also mentally by impressing the idea of future 
crippling and incapacity. Acute ilhiess may un¬ 
doubtedly be the apparent starting-point of old 
age, more particularly if insufficient time, holiday, 
and change of scene be. not allowed for recovery, 
the time allotted increasing roughly with the nature 
of the ilhiess and the patient’s age The influence 
of infections, such as malaria, which Dr. W H S. 
Jones has shovm was an important factor m 
the decadence of Magna Graecia, and of syphilis, 
both on the collective and individual health and 
longevity, need not be laboured 

The ideal of medicine is the prevention rather 
than the cure of disease, and for this end the de¬ 
tection of the earliest stages, and better, of the 
disposing causes of diseases, is essentiak Timely 
warning about diet, exercise, and manner of life 
may do much to prevent disease from getting a 
firm seat on a man’s back, and it is not with¬ 
out significance that life assurance companies m 
America have found it pay to provide periodic 
medical overhauls to their clients. 

Functional activity, mental and physical, plays 
a great part m keeping the bod^^, w’-hen free from 
disease, trim and slim and m postponing the advent 
of morbid old age. Occupation with a keen desire 
to carry it through is so beneficial that some, such as 
Karl Marx, would regard old age as largely a ques¬ 
tion of will pow'er Speaking of the circle in winch 
Madame du Dcffand moved, Lytton Strachey^ 
says . They refused to grow’ old, they almost 
refused to die Time himself seems to have joined 
their circle, to have been infected with their pohte- 
ness, and to have absolved them, to the furthest 
possible pomt, from the operation of his iaw^s. 
Voltaire, d’Argental, Moncrif, Henault, Madame 
d’Egmont, Madame du Deffand herself, all lived 
to be well over eighty, with the full zest of their 
activities unimpaired.” 

Retirement is a problem beset with anxiety and 
danger , a successful business man wiien relieved 
of routine and able to indulge in idle luxury and 
without hobbies may rapidly degenerate. He now 
has to find occupation to kill time instead of time 
to do all he must; he begins to feel that ‘ his day is 
done,’ that he has little but his diimer to look for¬ 
ward to, and that at last he is old and a ' has been." 

® Books and Characters,” p 83, London, 1922 
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Thus auto-suggestion, even if not helped by sug¬ 
gestion from outside, hurries him on the doTO- 
■ward path , aii}^ trifling ailment, such as rheuma¬ 
tism or indigestion due to overfeeding, may 
arouse very hy|)ochondriacal anticipations, and 
observation of contemporaries vith premature 
senile changes may feed the flame of this destruc¬ 
tive auto-suggestion There is, therefore, a basis 
for the idea that senility is catching, and for seeking 
the companionship of the young and thereb^^ letting 
auto-suggestion work in a constructive direction 
A well-occupied mind, a happy disposition that 
thinketh no evil, naturally smiles instead of frown¬ 
ing on a stranger or a new idea, fi’ee from anger, 
hatred, and jealousy, the vice that gives no pleasure 
to any one, and an attitude of charity in its original 
and best sense to all, tend to prolong life and make 
it a happy, healthy prelude to crossing the bar In 
Sir James Crichton-Browuie’s words, ‘‘ the best 
antidote against senile decay is an active interest 
in human affairs, and those keep young longest 
who love most.’’ 

As showing the influence of long-continued active 
work, reference may be made to the longevity of 
dignitaries of the church and the bench, and Prime 
Ministers, though these are no doubt supermen 
Among painters there are some examples of very 
long lives fully occupied up to almost the end— 
Giovanni Bellini, Michelangelo, Sidney Cooper, 
Luke Fildes ; Titian, for example, was painting 
with “ incomparable steadiness of hand ” when cut 
off by the plague at ninety-nine. Public duties 
may provide a means of useful and health-main¬ 
taining activity ; thus during recent years there 
have been two octogenarian Lord Mayors of London, 
Sir Thpmas Crosby (1911) and Sir John James 
Baddeley (1921). Compulsory retirement on at¬ 
taining an age Umit in the civil and military ser¬ 
vices, and now at the older universities, may not 
always be in the best interests of the individual or 
of the community ; but as the majority of septua¬ 
genarians suffer in greater or less degree from 
pathological old age, it is a good general rule; and 
those who fall mider the axe may comfort them¬ 
selves on escapmg the danger of epitaphs, wLich 
add another terror to death, like that bestowed in 
the Reminiscences of the University, Town, and 
County of Cambridge,” begun by Henry Gumirng 
when he w'as over eighty, to the effect that '' Pro¬ 
fessor Edward Christian died in 182J in the full 
vigour of his mcapacity.” 

Eoof/.—Experience, ancient and modern, both 
lay, such as is set forth in Cornaro’s '' Discourses 
on a Sober and Temperate Life” (1558), and 


medical, as contained in the works of the great 
George Cheyne (who at one time weighed 32 stone 
before he became a vegetarian), author of An 
Essay of Health and Long Life ” (1724), Mctchm- 
koff, Henry Thompson the surgeon, and Hermann 
Weber the physician, agree on the importance of 
moderation m food. Most centenarians have been 
small eaters, especially of meat, and there is this 
advantage m poverty and living on Abernethy’s 
earned sixpence a day, or its present-day equiva¬ 
lent Excess of food, though more gradual in its 
evil influence, is more generally destructive than 
alcoholism, and there is much wusclom in Mon¬ 
taigne’s dictum, '' Man does not die, he kills him¬ 
self,” and in the more dramatic proverb, “ You 
dig your grave with your teeth ” As already 
mentioned, in some lowly forms of life, such as 
planarian wwms, partial starvation prolongs life, 
and there have not been wanting ' cures ’ on 
such economical lines. A simple diet throughout 
life, and, after growth is completed, obedience to 
the rule of ceasing to eat before a feeling of 
repletion cries, ^Hold, enough,’ can be confidently 
recommended. 

The influence of alcoholic drinks has been much 
discussed, and here, as m most problems, the 
influence of jiersonal predilections may uncon¬ 
sciously tinge our conclusions. But there seems 
no doubt from collective investigations, such as 
vSir George Humphry inspired, and insurance com¬ 
panies provide, that liard drinkers are cxeiqitional 
amongthe long-lived, and that among the character¬ 
istics of those who attam great length of days 
temperance finds a place. But in s})ite of the 
opinion of some enthusiasts that the choice of 
total abstinence is the only sure path to longevity, 
the recent investigation, undertaken wdth all a 
modern statistician’s precautions against fallacies, 
by Rrof. Raymond PearF on more than 5000 in¬ 
dividuals at Baltimore, gives the perhaps not imw^el- 
come verdict that “ a moderate use of alcohol does 
not tend to shorten life.” Such an opinion, based on 
sound data, is of unquestionable value , and this 
I gladly admit, for my impression was that long- 
continued and constant absorption of alcoholic 
drinks, though always moderate and never amount¬ 
ing to intoxication, did tend to age the conscientious 
devotee , but a few positive instances are apt to 
i make an undue impression. What constitutes a 
I ' moderate use ’ is open to the criticism brought 
by Sir Hermann Weber,^ that what may be so for 

’ “ Alcohol and Longevity,” 1026 , and loading article, 

Brit Med Jour,, 1927, i 528 

Hermann, ” On Means for the Prolongation of Life,” p, 119, 

1908, 
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one is excess for another, and the proverb, 

Wine IS the milk of old people,” has been 
countered, as is the habit of proverb quoters, 
with Yinum lac venerisY and the danger of 
exposure to other risks. In forming a conclu¬ 
sion m any given case about the question, to 
drink or not to drink, the personal equation of 
the individual must weigh heavily. No doubt 
total abstinence may suit some better and some 
worse, and while it certainly eliminates the problem 
of what IS moderate, it equally deprives the aged of 
the help and comfort that some undoubtedly thus 
receive 

Smoking is on rather a different footing from 
excessive eating and drinking , as Calverley said. 

Stories, I know, are told not to thy credit,” but 
whatever may be true of the effects of the injection 
of nicotine into cats and rabbits, tobacco smoking 
has not been proved to cause arterio-sclerosis m 
man As Sir Clifford Allbutt, a non-smoker and 
with a peculiar susceptibility to tobacco smoke, 
pointed out, if in any way it does cause arterial 
disease, the process is so slow, at any rate in most 
people, that its effects become so mingled with 
other manifestations of old age as to be almost 
impossible to discriminate , further, as Ruffer^ 
proved ])y examination of mummies, the ancient 
Egyptians (1580 bc.-ad 525) certainly had 
arterio-sclerosis without the consolations of tobacco. 
There is no doubt that the tolerance to tobacco 
painfully acquired in youth commonly diminishes 
with advancing years, and that unpleasant symp¬ 
toms ranging from irregularity of the heart, 
abdominal pain to tobacco angina may be the 
means of transforming a previously inveterate 
smoker into a total abstainer. Sir George 
Humphry,^® also a non-smoker, specially investi¬ 
gated the habits m this respect of centenarians , 
among 19 men, 8 smoked much, 1 a little, 10 not 
at all, of 30 female centenarians, 4 smoked much, 
2 moderately, and 24 not at all It is possible 
that, as in many people it diminishes appetite, 
smoking may exert a beneficial influence by 
preventing over-eating. 

There are statistics to show that people in the 
country live longer than those in towns. 

The advice then to give others, and even to 
practise ourselves, should include a judicious choice 
of parents, avoidance of disease and worry, modera¬ 
tion in all things, mental and physical exercise, an 
open-air life, serenity and charity to all men. 
Leonard Williams’s epigrammatic summary is 

® Eufter, H A , Jour, Path uml Baetenol , Cambridge, 15, 453 ,1911 
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easier to remember ‘‘ Fresh air, meagre food, 
freedom from care ” 

The onset of what is popularly called old age varies 
in different countries . for example, the wheels of 
life run much faster in tropical countries, such as 
India, than in temperate latitudes In the same 
race there is considerable variation . one man at 
sixty is prematurely senile—the subject of patho¬ 
logical old age—whereas another aged eighty is 
vigorous in body and alert in mind. In women 
the menopause is a milestone, and at any rate is 
the frontier of the territory of old age. There has 
been said to be a similar climacteric in man at 
fifty or sixty, due to changes in the reproductive 
organs, but without, I believe, any solid foundation, 
it may be a survival of the ancient conception of 
the grand climacterics at 49 (a multiple of the 
number 7), at 63 (7 multiplied by the magical 
number 9 of the Arabians), and at 81 Sir Henry 
Holland in 1873 described the climacteric disease,” 
which admittedly seldom came on wuthout some 
previous event, such as cold, gout, a bout of drink¬ 
ing, recent marriage, or bereavement There can be 
no possible shadow of doubt that after an illness re¬ 
covery becomes slower as the years roll by, and that 
often, especially when the proper period of convales¬ 
cent repose is abbreviated, the onset of old age is first 
noticed after an illness ; the moral is to hurry slowdy 
after illness, be it influenza, operation, or w^orse. 

A senile climacteric about the latter part of 
the seventh or eighth decade m man, marking 
the dividing line betw^een old age and de¬ 
crepitude, as drawn! in Chapt. xii. of Ecclesi¬ 
astes, has been described by Nascher, but it 
cannot be regarded as comparable to the meno¬ 
pause in the other sex To put the beginning 
of old age at fifty or even sixty in man w^ould no 
doubt raise the protest that it is only the elastic 
period of middle age. In truth there is so much 
variation that a rigid date cannot be fix:ed. In 
healthy people the advent of old age is so gradual 
that the individual himself has no suspicion of it, 
and very likely secretly preens himself on looking 
ten years younger than his years and ins con¬ 
temporaries, whose changed appearance arouses 
self-congratulation rather than self-examination. 
Perhaps the suspicion suddenly breaks upon him 
by overhearmg a chance remark of others, by 
seemg an unwonted reflection of his figure in a 
mirror, or by some nice girl offering him her seat 
in an omnibus. Or a holiday may break to him 
that he camiot walk as of yore because of undue 
fatigue, or he is held up by shortness of breath or 
pain on unwonted exertion. 



8 


Supplement to “Nature,'" July 2, 1927 


The Physiology oe Ole Age 
While the ^vliole body does not age at the same 
rate, there is a general and progressive dinuuu- 
tioii 111 functional activity corresponding to the 
atrophic involution of the cells of the organs and 
tissues The response to stimiih of all sorts is 
dnninished, and this sluggish reaction contrasts 
vith the ready and comparatively exaggerated 
response to both normal and pathological stimuli 
ill early life. The popular opinion that age is 
second childhood may be correct in that there is 
some resemblance between undeveloped and failing 
mental and physical powers, but there is an enor¬ 
mous difference between the ever actively" moving 
child and the impassiveness of real old age. This 
failure of the jiower of reacting to stimuli is seen 
111 the sense organs , few people over sixty have 
perfect hearing, although most of us do not know 
it; and, apart from loss of acuity, they often do 
not take in general conversation so well as others 
unless their attention is braced up for the purpose 
The emotions are less active, the death of friends 
is less of a grief, and so the individual tends to 
become isolated and to hve more on past than on 
present-day impressions; hence a well-educated I 
man may become more composed and satisfied, 
whereas one without intellectual interests may | 
sink into mental torpor, vanity, and cgoccntricity, 
with the development of fads about health, undue 
garrulity, and a confirmed attitude of the laudator 
temporis acti. In w^hat may be regarded as normal 
old age psychical activity wanes ; new ideas do 
not bubble up, and when brought to the notice are 
not impetuously accepted. On the other hand, 
there is more of the philosophic calm born of what, 
when twitted with impatience, the young university 
don dismissed as ‘‘ that greatly overrated property 
experience.” Forgetfulness first of names, and 
much later of recent events, and mental fatigue 
are other evidences of the change. With loss of 
memory comes the habit of repeating the same 
story or remark, of mislaying things, and of 
becoming careless about the external graces. 

Statements that the race is all to the younger 
generation,” and that forty marks the end of useful 
work in the world, are of course exaggerations, and 
many examples could be brought forward of 
masterpieces in art, hterature, and science which 
have come from men much above that age. But 
taking the average, it must be admitted that the 
elasticity, imaginative power, and originahty of 
mind that produce works of genius and great 
advances are seldom found in those w^ho have two 


score years and ten to their credit In the early 
stage, w'hen a suspicion of the approach of age 
begins to dawn, there may be defensive action in 
the axieing of the young, so as to conceal the true 
age : a man may wdthdraiv the date of ins birth 
from Who’s Who ” and other books of reference, 
and a mother has been Iviiovii to delay the coming- 
out of her daughter 

While calmer and of more mature judgment as 
a rule, many, but perhaps not quite normal, old 
people become more anxious and axixirehensive , 
like their gait, their will power is hesitant En old 
animals the instinct of self-preservation seems to 
fade, and as their time draws lugli ha\H perhaps, 
if we could only know', a desire for death, com¬ 
parable to that for '' his binther Sleep ” , old 
X)eox)le, though they often complain of their state, 
generally have what Matthew Arnold called 
'' passionate, absorbing, almost blood-thirsty cling¬ 
ing to life ” This, however, is not universal, and 
shortly before the end often disaqipeans so that 
death is regarded as a welcome release, as is borne 
out by the famous William Hunter’s last words 
wdien only sixty-five, If I had strength enough to 
hold a pen, I would write how easy and pleasant a 
thing it is to die.” 

Muscular pow'cr and ability to walk as far and 
as fast as of yore dinunish; the muscles and tlie 
glands of ilio intestine become sluggish so that 
constipation results; the diminisluKi secretion of 
cutaneous x>orspiration makes the skin dry, and 
the bodily oxcliangos, as shown by basal meta¬ 
bolism estimations, are less (Aub and Dubois 
Legraiid But exeexit that the temxierature in 
the axilla is lower than normal on account of the 
diminished blood supply to the skin, the internal 
temperature of tlie body is not, as might be ex¬ 
pected, and indeed has been stated, lowered. The 
explanation appears to be that, although there is 
less heat produced m the body, there is less loss of 
heat from the dry skin on account of its poor 
vascular supply. Diminished sensibility to pam, 
both mental and bodily, is a beneficial relief, and 
suggests that with the gradual involution and 
approach to physiological death this warning will 
no longer be needed This in some degree accounts 
for the latency of disease, such as 
urinary calculi, gallstones, or cancer, sometimes 
shown by the aged. There are, however, excep¬ 
tions, such as pain after zona (shingles) and obstinate 
itchmg. Sleep is less continuous than in youth, and 
early waking is common. Recovery from illness 

“ Aub and Eubois, Arch. Int Med , Chicago, 19, 823 , 1917 
1 Legrand, E, Men frang. de Vencrmolog,, Pans, 4, 199, 1926. 
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is slower, wounds and fractures of bones take 
longer to heal, and intracapsular fracture of the 
neck of the femur, wLicb is jironc to occur from tlie 
J'thuming of the bone and the altered angle at the 
junction of the shaft and the neck of the bone, is a 
serious accident, often followed, as if it were the 
last strawy by dissolution The old react somewhat 
differently to drugs, responding less promptly, so 
that some, such as purgatives, may be needed in 
considerable quantities. On the other hand, toler¬ 
ance, as to tobacco, may become so much dimin¬ 
ished that idiosyncrasies to certain drugs may 
appear ; morphine should be preceded by a pre¬ 
vious dose of atropine to protect the senescent 
respiratory centre from being put to sleep, but the 
old are scarcely so susceptible as children to this 
drug. 

Though a gradually rising blood pressure is 
commonly seen to accompany the passing years, 
a high blood pressure is not a feature of old age ; 
in fact, it might be said that those who attain great 
length of days do so, in part at least, because they 
have not had a high blood pressure to wear out 
and thicken their blood vessels. The pulse often 
shows intermittence (extrasystoles) ; this was so 
in one-fifth of the 824 persons analysed by Sir 
George Humphry, and though sometimes a cause 
of annoyance is not of any import. 

Normal Structural Chances in Old Ace. 

Just as it may be difficult to state dogmatically 
that an old person is purely in a state of physio¬ 
logical senescence, as opposed to a condition in which 
past ilhiesses and infections have played a part so 
that there is a combination of physiological and 
morbid influences—of senescence and senility—so 
it may be hard to draw a hard-and-fast line between 
the structural changes of physiological mvolution 
and atrophy and those that may be regarded as 
-pathological, especially as disease may accelerate 
the involutionary changes. It is probable that the 
ideal of physiological involution is so rare that at 
best the changes are but relatively physiological. 
The general atrophy is shown by loss of weight, for 
how rare it is that a really old person is fat, in fact, 
obesity is a sign that the normal metabolism, or 
exchanges in the body, is not physiological. The 
atrophic process does not proceed equally in all the 
constituents of the body ; the nobler active cells 
are much more affected than the supporting fibrous 
tissues. The nerve cells in the brain and spinal 
cord become small, degenerated, and pigmented, 
and the brain as a whole weighs less. Arcus senilis, 
though occasionally seen in early life, is like grey 


or white hair, an accompaniment of ago and due to 
degeneration, changes in the crystalline lens cause 
presbyopia, which may be brought on prematurely 
by toxaemia, it is said, of intestinal origin (E. 
Clarke) 

The fall of the hair is not necessarily confined 
to the aged ; a rare, but curious, effect is that 
after illness naturally brown hair has been reported 
in place of that previously wffiite. The skin be¬ 
comes dry, glossy, inelastic like parchment, and 
wrinkled from atrophy of the fat, muscle, and 
elastic tissue, especially on the backs of the hands. 
From dimmution of the blood supply there is an 
ivory pallor somewhat relieved by pigmented areas 
and dark brown patches of seborrhoeic eczema , 
when m such a condition of imj^aired resistance the 
skin readily becomes damaged and is prone to in¬ 
fection, so that jirnritus and even indolent ulcers 
may result. From atrophy of fat the veins be¬ 
come more prominent, and the appearance of small 
red angiomas on the trunk is common in middle 
age. 

Like the hair, the teeth become few^; Sir George 
Humphry found that above eighty years of age the 
average number left w^as six in men and three ui 
women; it may not be so many no’w. Sir Isaac 
Newton, howuver, at the age of eighty-five wrs 
said to have lost only one tooth The loss of teeth 
might perhaps be regarded as a hint that there is 
no longer need for so much food. With the loss of 
teeth the lower jaw returns to its shape in the 
infant, hence the ‘ nutcracker ’ aspect of the 
edentulous face. The bones of the skeleton get 
thiimer, but retain their length and usually their 
form. The back becomes bowed from muscular 
w^eakness, but the cartilages of the ribs and the 
larynx do not become calcified except as a patho¬ 
logical event comparable to calcification of the 
arteries. It is interesting to speculate if there is 
any relation between the atrophy of bone and the 
enlargement of the prostate wkich occurs in a 
certam number of elderly men ; for Grove and 
Vmes found a deficiency of calcium in the blood of 
patients with enlarged prostates, and obtained 
benefit by giving extract of parathyroid gland, 
wffiich controls calcium metabohsm 

The heart is probably less altered than the other 
organs and tissues of the body, and mdeed its 
efficiency must be essential for prolonged existence, 
as may be shown by statistics to the effect that 
from sixty to ninety years of age death is more 
often due to failure of the circulatory system, some¬ 
times a blessed painless passing aw^ay in sleep, than 
to any other cause, whereas before sixty, failure of 



10 Suvplement to ‘^Nature:' July 2, 1927 


the respiratory system is most responsible , to 
keep the heart in a healthy condition exercise is 
important. 

The blood of healthy octogenarians does not 
necessarily show any change in the number of the 
red blood corpuscles and the amount of haemo¬ 
globin, though pallor of the skin may suggest an 
anaemia which does not exist Sometimes there is 
secondary anemia resembling the Addisonian type , 
this IS either due to morbid influences or to a more 
advanced atrophy and involution of the red bone 
marrow than usually occurs The lymphatic 
glands, the spleen, and the leiicoblastic bone 
marrow ali, like the other organs, dimmish in size, 
but this does not appear to influence the leucocyte 
count 

As already mentioned, arterio-sclerosis is neither 
the necessary a(3Companiment nor the cause of 
healthy old age. But it is very frequent in old 
people, and often causes premature senility, renal 
disease, and difficulty in walking (intermittent 
claudication or limp) 

The endocrine glands share in the general in¬ 
volution, but in spite of attempts to find in them, 
and especially in the thyroid and the interstitial 
cells of the gonads, the elixir of life, this desidera¬ 
tum is still to seek 

The sexual organs slowly atrophy, with the ex¬ 
ception that the prostate gets larger in most nuui 
after the age of fifty, though a small ])crcentago 
only of them suffer from it The formation of 
fibro-myomatous tumours of the uterus and of 
cystic involiitionary changes in the mammary 
glands of women appear to be analogous to that in 
the prostate 

Healthy ahb Pathological Old Age. 

From the time of Terence, Cicero, and Sana- 
torius, old age has been regarded as a disease, and 
Bamuel Johnson remarked, My diseases are an 
asthma, a dropsy, and, what is less curable, seventy- 
five.” But it is important to remember that there 
are two kinds of old age : (i) The healthy old age, 
'which I almost called the normal, but perhaps, as 
this might imply that it is the usual or average 
form, it is better not so described; and (ii) the 
commoner, in wkich the body has not simply grown 
old, but shows the relics and results of past disease, 
accumulated in the passage of years. It has been 
aaid, and with fair probability, that most people 
over sixty years of age have some focus of infection, 
such as those in connexion with the teeth, the 
accessory nasal sinuses, the prostate, or gall bladder; 
these sources of poisoning undermine the general 


health and age the tissues, especially wffien they 
are begummg to undergo the natural process of 
involution and atrophy. To draw a hard-and- 
fast line between healthy old age (senescence) and * 
old ago partially caused by some disease may, in 
individual instances, be difficult or even impos¬ 
sible , they so often overlap It is, however, 
observance of pathological old age that accounts 
for the pity, if not dislike, with wffiich it is com¬ 
monly view^ed, and for the opinion expressed by 
many people that they have no wish to live to a 
great age 

The influence of adverse conditions, unhealthy 
surroundings, infections, and disease in shortening 
life and producing a patliological, that is, iinnatnra], 
old age IS seen by comparing the physiological 
existence of man, winch not imroasonably may be ^ 
put at a hundred years, with the average expecta¬ 
tion of life at birth in England and Wales—55 35 
years for females and 51 5 years for males The 
age of fifty to sixty is that when some common 
diseases, such as arterio-sclerosis, failing heart, 
kidney disease, cerebral hiBinorrhage, liver disease, 
and cancer, take a heavy toll. Those who survive 
with cardio-vascular disease arc prematurely re¬ 
stricted in their activities and so help to increase 
the unhappy impression that advancing years has 
in the po])ular mind. 

There are many deliniiions of disease, or ' want 
of (^asc,’ and as good a one as any is a want of m 
adjustment betwenm the individual and his sur¬ 
roundings. Tlie freijneney with wddeh tliose 
advanced in years suffer pain and discomfort is 
evidence of more than k^/Ugih of days ; for example, 
rheumatism is the I'esult of some focus of infection. 
Arterio-sclerosis, the result of ]iast or present high 
blood presBiiro or of poisons—bacterial, metabolic, 
and of intestinal origin—is very common in old 
people, but is not, at least in an extreme degree, 
a necessary accompaniment 

The Debchiltioh oe Old Age in the 
Tweleth Chaetkh oe Koolesiastes. 

In connexion with old ago, cveu-y oik’s must recall 
the famous description in the fii'st six verses of 
the twelfth chapter of lilcclosiastcs, beginning, 

'' Remember now thy Creator in the days of thy 
youth, while the evil days come not, nor the years 
draw^ nigh, when thou shalt say, I have no pleasure 
in them.” Formerly ascribed to King Solomon^ 
(977 B.C.), the Book of Ecclesiastes (in Hebrew 
Koheleth=the preacher) has been shown by the 
higher criticism to date only from the end of the 
third century b.o. In his attractive work, ''A 
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Gentle Cynic,” the late Prof. Morris Jastrow, ]un , 
of Philadelphia, argued that the book of Ecclesiastes 
as it appears in the authorised version, consists of 
(i) the original, cynical, but good-natured obiter 
dicta of the unknown dilettante who preferred to 
veil his identity under the name of Koheleth , 
and (ii) additions and modifications made by 
various hands to render it more orthodox and 
compatible "with the tradition that it was written 
by Solomon Thus the admonition " of making 
books there is no end ; and much study is a w^eari- 
ness of the flesh,” may very probably have been 
intended as a hint that Koheleth’s view\s should 
not be taken too seriously. Following this con¬ 
ception, Jastrow' reconstructed the text of the book 
of Ecclesiastes to wdiat he argued w'as its original 
form, and compared it wdth the more modern 
writings of Omar Khayyam and Heinrich Heme. 
As w^e all must have speculated over the correct 
interpretation of the various metaphors in this 
description of the last stage of life, the explana¬ 
tions dfiered by others, such as Andreas Laurentius^^ 
(1599), Master Peter Lowe^® (1612), founder of the 
Faculty of Physicians and Surgeons of Glasgow', 
Bishop J Halli« (1633), Richard Mead^" (1775), 
and Jastrow may be very briefly mentioned In 
1666, John Smith devoted a book of 266 pages to 
elucidate these six verses wduch contain 207 w^ords 
—‘‘ King Solomon’s Portraiture of Old Age wdierein 
is contained A Sacred Anatomy both of Soul and 
Body ” Ho IS peculiar in authorship on this 
subject at his early age, thirty-five years, for 
nearly all the other wTiters on this topic, such 
as Cornaro, Sir Anthony Carlisle, Charcot, Sir 
George Humphry, Sir Hermann Weber, and Robert 
Saundby, not to mention and embarrass those 
happily with us, have been approaching ''the sere, 
the yellow leaf,” and have perhaps been moved 
to their labours by the maxim, '' Physician, cure 
thyself.” 

The second verse, “ While the sun, or the light, 
or the moon, or the stars, be not darkened, nor 
the clouds return after the rain,” is regarded by 
Laurentius, Lowe, and Hall as referring to the 
ocular disabilities of old age, whereas Smith and 
Mead consider that mental failure and depression 
are meant As regards the third verse, '' In the 

“ “ The Gentle Cynic, being a Translation of the Book of Koheleth, 
commonly known as Ecclesiastes, stripped of later Additions, also its 
Oriain, Growth, and Interpretation,’' by Moiris Jastrow, junior, 1019, 
J B Lippmcott Oo 

Laurentius, A , “ A Discourse ot the Preservation of the Sight, of 
the Melancholic Diseases, of the liheums , and ot Old Age ” Trans¬ 
lated out of French into English by Richard Siirphlet, 1599 

“ Lowe, P , “ The Whole Course of Chirurgerie,” 1612 

“ Hall, J, “ Paraphrase upon the Hard Texts of the W’hole Divine 
Scripture,” 1633, 

Mead, R,, “ Medica Sacra ” Translated from the Latin by Thomas 
Stark, 1755. 


day w'hen the keepers of the house [the hands] 
shall tremble, and the strong men [the legs] shall 
bow themselves [become bent], and the grinders 
[teeth] cease because they are few% and those that 
look out of the WTiidow's [the eyes] be darkened,” 
there is general agreement, Low'e specially designat¬ 
ing cataract as meant in the last sentence. And 
the doors shall be shut in the streets ” is regarded 
as referring to the mouth by Laurentius and Mead., 
and to the various orifices, including the results— 
constipation and dysuna—by Smith , '' wKen the 
sound of grinding is low' ” is considered by Jastrow' 
to mean impaired hearing, and by Smith as a 
low'ered rate of metabolic processes, such as 
assimilation, blood formation, and various secre¬ 
tions. " And he shall rise up at the voice of the 
bird ” implies, according to Smith and Mead, the 
early w^aking of the elderly , " and all the daughters 
of musick shall be brought low' ” signifies to 
Laurentius the failure of voice, to Mead deafness, 
and to Smith all the organs concerned with sounds 
—namely, the lips, tongue, larynx, and the auditory 
apparatus. “ Also when they shall be afraid of 
that which is high, and fears shall be in the w'ay ” 
IS regarded by Smith as describing the general 
mental attitude of anxiety for things both small 
and great and a bad head for height, but a more 
modern commentator suggests that '' afraid of 
that which is high ” refers to dyspnoea on climbing 
a hill. And the almond tree shall flourish ” is 
by Laurentius, Hall, and Smith thought to refer 
to the white hair or ' churchyard flow'ers ’ of the 
old, but Mead argued that loss of smell is meant. 
“ And the grasshopper shall be a burden ” has 
been very variously interpreted . Hall is content 
to accept the literal meaning that the least wTight 
is a nuisance , Laurentius and Lowe understand 
oedema of the legs ; John Smith that the aged 
body undergoes the reverse change of shrivelling, 
hardening, and angularity. In the sixth verse the 
words or ever the silver cord be loosed ” refer, 
according to Laurentius, Lowe, Mead, and Jastrow', 
to kyphosis, but Smith translates them into 
paralysis of the spinal cord and nerves. Or the 
golden bow'l be broken ” signifies cardiac failure 
to Laurentius and Low'e, but cerebral hasmorrhage 
to Smith, w'ho thus explains the next line, ” or 
the pitcher [the veins] be broken at the foun¬ 
tain [the right ventricle], or the w'heel [the 
arterial circulation] broken at the cistern [the left 
ventricle],” and therefore concludes that King 
Solomon w'as perfectly acquainted with the circula¬ 
tion of the blood discovered by William Harvey 
in 1616. 
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Diseases of Old Age 

The diseases of old age would make a long chapter 
In each of the ages of man's strange eventful 
history some diseases are particularly prominent, 
and others very imusual or never occur , but, 
generally speaking, the influence of age consists in 
inodifving the character rather than in initiating 
special forms of disease A convenient method of 
considering the subject would be under the two 
heads of diseases (i) occurring in the aged, and (ii) 
those more or less confined to the last phase 
Diseases common to all or most stages of life are 
in old age less acute, less dramatic, and more prone 
to be latent: m Charcot’s words, the organs suffer 
in silence without any local or general disturb¬ 
ance, though sudden collapse may occur. Thus 
pneumonia, which Osier called “ the friend of 
the aged,” because by a short and rarely painful 
illness it relieves them from those cold gradations 
of decay ” that make the last stage of all so 
distressing, is often so latent that death is ascribed 
to senile decay. 

There is, as already pointed out, a great con¬ 
trast between early and late life in the reaction 
to disease, but in acute disease, contrary to 
what might be expected from what has been 
said about the sluggish response, there is no 
tendency to absence of fever in the aged. In life’s 
journey the scars and effects of disease accumulate 
so that rheumatoid arthritis and crippling arterio¬ 
sclerosis and its results, and some forms of cancer, 
become more prominent. Dr. T. H. C. Stevenson, 
of the General Register Office, has kindly provided 
me with statistics showing that cancer is not a 
disease of the period from fifty to seventy, rather 
than of the more advanced old age; in fact, recent 
returns, with a few apparent and doubtful excep¬ 
tions, show that, on the whole, mortality from 
cancer ,of the more accessible sites continues to 
increase up to extreme old age, whereas that from 
the less easily accessible does not, the decrease in 


extreme old age being greatest for cancer in parts 
of the body—the stomach and intestines—where, 
it is more likely to escape detection In America^ 
it has been estimated that 10 per cent, of all old 
people die from unsuspected cancer (Wood^'*^). It 
has, hovever, boon argued that old age alone does 
not specially favour the development of cancer, 
and that the relationship is entirely indirect by 
providing opportunity for long-contmued irrita¬ 
tion (Murray In old age repeated exposure to 
the infections responsible for fevers, such as 
measles, scarlet, diphtheria, and typhoid, has 
produced a considerable degree of protection. 
Pneumonia and erysipelas, however, are prone to 
recur. 

Many of the affections of the old are the result 
of arterio-sclerosis, a legacy of the middle period ^ 
of life, which has continued to progress, and by 
interfering with the circulation produces serious 
degeneration in the important cells of the organs, 
especially in the central nervous system , thus 
from changes in the brain and spinal cord there 
result senile dementia and various forms of paralysis, 
and from implication of the arteries of the lower 
limbs difficulty in walking from cramp and inter¬ 
mittent claudication, and senile gangrene. There 
IS a form of tremor in the elderly which often 
affects the head, and paralysis agitans or Parkin¬ 
son’s disease—-so called after its doscriber, James 
Parkinson, a humble general practitioner in Hoxton, 
who was also a palaeontologist and author of^ 
pamphlets advocating bloodless revolution—though 
not confined to old ago, is most usual then; it is 
of particular interest because its features are 
closely imitated by the result of encephalitis 
epidemica, which since the War has been com¬ 
paratively common in the young, and so is a good 
example of the degenerative effects of disease j 
imitating those seen in advanced age. ' 

Ste\ensoni, T. H C , “ The Registrar-GonLcral’s Statistical Review/^ 
for England and Wales, 1923,” text, p. 65) 

Wood, E 0 , Jour. Am. Med. Assoc , Cliicago, 83, 5C9, 1919. ^ 

•" Murray, J. A, Eighth Scicntif. Hep. Imporial Cancer Res Fund, 
p. 79, 1923. 
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British Association Addresses. 

x4 Messa(4E from H R H. The Prince of W^\res, KG, F R S , on LAriNO Down the 

Presidency of the Association.^ 


11 ;|"y year of office as president of the British 
iVssociation has come to an end, and I can 
only express my regret to the members of the 
Association, and to our hosts the City and Univer¬ 
sity of Leeds, that I am unable to attend personally 
in order to take my leave. 

At Oxford last year I ventured in my address 
to lay before the meeting a view of the relations 
between science and the State I felt subsequently 
some justification for having chosen this topic, 
when I observed in the proceedings of the Imperial 
and Colonial Conferences of the past year the 
extraordinary emphasis laid upon the value of 
scientific research in relation to imperial develop¬ 
ment Both conferences set up special committees 
on research, and we cannot but believe and rejoice 
that the foundations of an imperial scientific 
service are being firmly laid. The Prime Minister 
of Australia indicated the apphcation of science 
both to our primary and secondary mdiistries ” as 
“ the most important thing for Empire trade ”; 
more recently our ex-president, the Earl of BaHour, 
invited the attention of the House of Lords to 
the enormous value of the work given by men 
of science, with the most lavish generosity,” to the 
study of problems of the common welfare. 

Such events as these place it beyond doubt that 
one of the mam objects of the British Association 
itself is in process of achievement, namely, that of 
obtaining more general attention for the objects 

^ Read at the maugiiral meeting of the Association in Leeds on 
Wednesday evening, Aug. 31. 


of science ” The Association, the so-called parlia¬ 
ment of science, is one of the chief instruments to 
that end, and T trust that the public support will 
continue, m increasing measure, to be accorded to 
its work Its powers, I am happy to say, have 
been very materially strengthened, durmg my own 
term of office, through the splendid generosity of 
Sir AKred Yarrow, in making a gift of £10,000 for 
the general purposes of the Association, to be 
expended, in accordance with his wise provision, 
in the course of twenty years. I gladly take this 
opportunity of publicly repeating the thanks of the 
Association to Sir Alfred Yarrow. 

In resigning the chair to Sir Arthur Keith, I can 
whole-heartedly congratulate the Association on 
its choice of my successor. His name stands very 
high in the science of man’s origin and early bio¬ 
logical history I have reason to believe that when, 
any one in this country digs up a bone his first 
instinct (subject to the intervention of the police) 
IS to send it to Sir Arthur Keith You are to hear 
from him an address on Darwinism as it stands 
to-day—a subject of perennial interest, and more 
than once one of warm controversy at our own 
meetings The occasion of the presidential address 
does not (I am thankful to say) lend itself to con¬ 
troversy, but the warmth I am sure you will supply 
in your welcome to S*ir Arthur Keith, and, meeting 
as you are in Leeds, that warmth will be increased 
by the traditional quality of Yorkshire hospi¬ 
tality. 

Edward P , President, 
k4 
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Darwin’s Theory of Man’s Descent as it Stands To-day.^ 
By Prof Sir Arthur Keith, M D., B Sc , LL D , F.K S. 


M y first duty as your president, and it is a very 
pleasant one, is to send the following message 
in your name to H R H The Prince of Wales 
Your Royal Highness, 

The British Association for the Advancement of 
Science, now assembled in Leeds to begin another 
session, cannot allow your year of office to terminate 
without ofiering to you sincere and humlile con¬ 
gratulations on the happy results which have 
attended your presidency A 3 "ear ago, m the 
historic city of Oxford, you did British science the 
signal honour of coming among us as our president, 
the meeting you then inaugurated set a standard 
which future gatherings will strive to emulate. The 
inspiring message you then addressed to us, and 
through us to men of science in every part of the 
Empire, has already borne fruit We are within 
sight of a closer union, for which the Association 
itself has always vStriven, between men of science 
overseas and their colleagues at home, in their 
endeavour to solve problems of Imperial concern. 
It is too soon as yet to assess the value of the harvest 
of science planted under your tegis, for the best 
vintages of science mature slowdy, but of this w^e 
are certain : the interest Your Royal Highness has 
taken in the work of this Association will prove a 
permanent source of encouragement for all w^lio 
work for the betterment of life through increase of 
Imowledge, To-night we proudly add your presi¬ 
dential banner to those of the great men of science 
who have presided over this Association since its i 
inception at York ninety-six years ago. 

Subject of Address. 

In olden times men kept their calendars by 
naming each year according to its outstanding 
event. I have no doubt that in future times the 
historian of this Association, when he comes to 
distinguish the presidential year which opened so 
auspiciously in Oxford twelve months ago, will be 
moved to revert to this ancient custom and name 
it the ‘ Prince’s Year.’ And I am under no mis¬ 
apprehension as to what will happen wffien our 
historian comes to the term which I have now the 
honour of inauguratmg at Leeds ; he will immedi¬ 
ately relapse to the normal sj^stem of numerical 
notation. Kor will our historian fail to note, should 
he he moved to contrast the meetmg at Oxford with 
that which now begins at Leeds, that some mis- 

^ presidential address delivered to the Bntieh Association at Leeds 
on Aug 31 


chicAmus sprite seems to have tampered with the 
affairs of tins Association For lion otherwise could 
he explain the fortune Athich fell to ancient Oxford, 
the home of iiistory To her lot fell a brillianfc 
discourse on the application of science to the better¬ 
ment of human lives, wLile Leeds, a city wffiose life’s 
blood depends on the successful application of 
science to industry, had to endure, as best she 
could, a discourse on the theme of ancient history 
For the subject of my address is man’s remote 
history Fifty-five years have come and gone since 
Cliarles Darwnn WTotc a history of man’s descent 
How does his w^ork stand the test of time This 
is the question I propose to discuss in the brief hour 
at my disposal 

The Opening Shot in the Darwh^ian Battle 
In tracing the course of events wiiicb led up to 
our present conception of man’s origin, no place 
could serve as a hrstorical starting-pomt so w^ell as 
Leeds In tins city w’-as fired the first verbal shot 
of that long and liittcr strife winch ended in the 
overthrow ot those who defended the Biblical 
account of man’s creation and in a victory for 
Barwin. On Siqitember 24, 1858—sixty-nmc years 
ago — the British Association auseinhled in this 
city, Sir Richard Owen, tlu‘ first anatomist of 
his age, stood where J now stand, He had 
prepared a long addi'ess, four times the length of 
the one I jiropose to r(»ad, and surveyed, as he 
w^as w'cll (|ualificd to do, the wiiole n^ahn of science; 
but only those parts wiiich com^ern man’s origin 
require our attention now. He cited evidence which 
suggested a much earlier date for the appearance of 
man on earth than was sanctioned by Bibhcal 
records, but poured scorn on the idea that man w^as 
merely a transmuted ape. He declared to the 
assembled Association that the differences bet wee 
man and ape were so great that it was necessary, 
his opinion, to assign mankind to an altogether 
separate order m the animal kingdom As this 
statement fell from the president’s lips there was 
at least one man in tlio audience whosc^ spirit of 
opposition w^as roused—Thomas Henry Huxley— 
Owen’s young and rising antagonist 

Ow^EN AND Huxley. 

I have picked out Huxley from the audiencei^ 
because it is necessary, for the development of my 
theme, that we should give him our attention for 
a moment. We know what Huxley’s feelings were 
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towards Owen at the date of the Leeds meeting. 
Six months before, he had told his sister that '' an 
internecine fend rages between Owen and myself/’ 
^ and on the eve of his departure for Leeds he wTote 
to Hooker * The interesting question arises * shall 
I have a row with the great 0 there ” I am glad 
to say the Leeds meeting passed off amicably, but 
it settled m Huxley’s mind what the ' row ’ w^as to 
be about when it came It was to concern man’s 
rightful position in the scale of living thmgs 

Man's Position in the Animal Kingdom. 

Two years later, in 1860, when the British 
Association met m Oxford, Owen gave Huxley the 
opportunity he desired In the course of a discus¬ 
sion Owen repeated the statement made at Leeds as 
to man’s separate ])osition, claiming that the human 
brain had certain structural features never seen in 
the brain of anthropoid apes. Huxley’s reply was a 
brief and emphatic denial with a promise to produce 
evidence m due course—which was faithfully kept 
This opening passage at arms between our pro¬ 
tagonists was followed two days later by that 
spectacular fight—the most memorable in the 
^ history of our Association—in which the Bishop of 
Oxford, the representative of Owen and of ortho¬ 
doxy, left his scalp m Huxley’s hands To make 
his victory decisive and abiding, Huxley published, 
early m 1863, The Evidences of Man’s Place m 
Nature,” a book which has a very direct bearing on 
the siib^ •'ct of my discourse It settled for all time 
that mai/s rightful position is among the Primates, 
and that as we anatomists iv^eigh evidence, his 
nearest living kin are the anthropoid apes. 

Owen’s Opinion of Darwinism 

My aim is to make clear the foundations on 
which rest our present-day conception of man’s 
origin. The address delivered by my predecessor 
from this chair at the Leeds meeting of 1858 has 
given me the opportunity of placing Huxley’s 
fundamental conception of man’s nature in a his¬ 
torical setting. I must now turn to another issue 
which Sir Richard Owen merely touched upon, but 
which IS of supreme interest to us now. He spent 
the summer in London, just as I have done, writing 
his address for Leeds and keeping an eye on what 
was happening at scientific meetings In his case 
something really interesting happened Sir Charles 
Lyell and Sir Joseph Hooker left with the Linnean 
Society what appeared to be an ordmary roll of 
manuscript, but what in reality was a parcel charged 
with high explosives, prepared by two very innocent¬ 
looking men—Alfred Russel Wallace and Charles 


Darwin. As a matter of honesty it must be ad¬ 
mitted that these two men were well aware of the 
deadly nature of its contents, and knew that if an 
explosion occurred, man himself, the crown of 
creation, could not escape its destructive effects 
Owen examined the contents of the parcel and came 
to the conclusion that they w^ere not dangerous; 
at least, he manifested no sign of alarm in his 
presidential address. He dismissed both Wallace 
and Darwin, x^nrticularly Darwin, in the briefest of 
XDaragrax3hs, at the same time citing passages from 
his owm work to prove that the conception of 
natural selection as an evolutionary force was one 
which he had already recognised 

The Transformation of our Outlook on 
Man’s Origin. 

As I address these words to you I cannot hel]) 
marvelling over the difference between our outlook 
to-day and that of the audience which Sir Richard 
Owen had to face m this city sixty-mne years ago 
The vast assemblage which confronted him was 
convinced, almost without a dissentient, that man 
had appeared on earth by a special act of creation , 
whereas the audience which I have now the honour 
of addressing, and that larger congregation which 
the wonders of wheless bring within the reach of my 
voice, if not convinced Darwinists are yet prepared 
to beheve, when full proofs are forthcoming, that 
man began his career as a humble primate animal, 
and has reached his present estate by the action 
and reaction of biological forces which have been 
and are ever at work within his body and brain. 

Darwin’s Generalship. 

This transformation of outlook on man’s origin 
is one of the marvels of the nineteenth century, and 
to see how it ivas effected we must turn our atten¬ 
tion for a httle while to the village of Down in the 
Kentish uplands, and note what Charles Darwin 
was doing on the very day that Sir Richard Owen 
was delivermg his address here in Leeds. He sat 
in his study struggling with the first chapter of a 
new book ; but no one foresaw, Owen least of all, 
that the publication of the completed book, “ The 
Origin of Species,” fifteen months later (1859), was 
to effect a sw^eeping revolution m our w^ay of looking 
at living things and to initiate a new period m 
human thought—the Darwinian period—in which 
we still are Without knowhig it, Darwin was a 
consummate general. He did not launch his first 
campaign until he had spent twenty-twm years in 
stocking his arsenal wnth ample stores of tested and 
assorted fact. Having won territory with The 
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Origin of Species/’ lie iiiimediately set to work to 
consolidate his gams by the publication in 1868 of 
another book, “ The Variation of Animals and 
Plants under Domestication ”—a great and valu¬ 
able treasuiy of biological observation. Having 
thus established an advanced base, he moved for¬ 
wards on his final objective—the problem of human 
beginnings—by the publication of ‘‘ The Descent 
of Man ” (1871), and that citadel capitulated to 
him To make victory doubly certain he issued in 
the following year—1872—'' The Expression of the 
Emotions in Man and Animals ” Many a soldier 
of truth had attempted this,citadel before Darvin’s 
day, but they failed because they liad neither lus 
generalship nor his artillery. 

History as weitten by Daewix. 

Will Darwin’s victory endure for all time ^ Be¬ 
fore attempting to answer this question, let us look 
at what kind of book The Descent of Man ” is. 
It IS a book of history—the history of man, WTitten 
in a new way—the way discovered by Charles 
Darwmr. Permit me to illustrate the Darwinian 
way of writing history If a history of the modern 
bicycle had to be written in the orthodox way, then 
we should search dated records until every stage 
was found which linked the two-w^heeled hobby¬ 
horse, bestrode by tall-hatted fashionable men at 
the beginning of the nineteenth century, to the 
modern ' jeopardy ’ which now flashes past m in 
country lanes But suppose there w^ero no dated 
records—only a jumble of antiquated machines 
stored in the cellar of a museum. We should, in 
this case, have to adopt Darwin’s way of writing 
history. By an exact and systematic comparison 
of one machine with another w'e could infer the re¬ 
lationship of one to another and tell the order of 
their appearance, but as to the date at which each 
t 3 rpe appeared and the length of time it remained 
in fashion, we could say very little. It was by 
adopting this circumstantial method that Darwin 
succeeded in writing the history of man He 
gathered historical documents from the body and 
behaviour of man and compared them with obser¬ 
vations made on the body and behaviour of every 
animal which showed the least resemblance to man. 
He studied all that was knowm in his day of man’s 
embryological history, and noted resemblances and 
differences in the corresponding histories of other 
animals. He took into consideration the manner 
ia which the hving tissues of man react to disease, 
to drugs, and to environment, he had to account 
for the existence of diverse races of mankind By 
a logical analysis of his facts Darwin reconstructed 
and wrote a history of man. 


Dakwtn’s Position has become Imbeei^nable. 

Eifty-six years have come and gone since that 
history was written , an enormous body of now 
evidence has poured in upon us. Wc are now able 
to fill in many ])ages winch Darwin had perforce to 
leave blank, and we have found it necessary to alter 
details m his narrative, but the fundamentals of 
Darwin’s outline of man’s history remain unshaken 
Nay, so strong has his position become that I am 
convinced that it ne\^er can be shaken 

The Evidence oe Fossil Bemains 

Why do 1 say so confidently that Darwin’s 
position has become iraprc^gnable ^ It is because 
of w'hat has ha[)pen 0 d since his death in 1882. 
Since then we have sucoceded in tracing man by 
means of his fossil remains and by his stone ini]de¬ 
ments backwards in time to the very beginning of 
that period of the earth’s history to winch tlic name 
Pleistocene is given We thus reach a })oint in 
history wBich is distant from us at least 200,000 
years, perhaps three times that amount. Nay, 
we have gone farther, and traced him into the older 
and longer period which preceded the Pleistocene— 
the Phocene It was m strata laid down by a 
stream in elava during the latter part of the Pliocene 
period that Dr. Eugene Dubois found, ten years 
after Darw'in’s death, the fossil remains of that 
markable nqmesentative of iirimitivo humanity to 
wOiich he gave the name Pithecantliropus, or apo- 
man , from Pliocene d(‘posits of Fast Anglia Mr. 
Reid Moir has reeov(n’ed rude siou(‘ implements. 

Jf Darwin was right, then as wd tra(‘<e man back¬ 
wards in the sc^alo of time'- he should bec^ome more 
bestial in form—nearer to tlu^ ape That is w'hat 
we have found. But if wc regard Pithecanthropus 
with his small and simple yet human brain as a fair 
representative of the men of the Pliocene period, 
then evolution must have proceeded at an unex¬ 
pectedly rapid rate to culminate to-day m the I 
higher races of mankind. ' 

Man’s Descent hah not been in a 
Steajcht Line. 

The evidence of man’s evolution from an apc-like 
being, obtained from a study of fossil remains, is 
definite and irrefutable, but the process has been 
infinitely more complex than was suspected in 
Darwin’s time. Our older and discarded concep¬ 
tion of man’s transformation was depicted in that 
well-known diagram which showed a single file 
skeletons, the gibbon at one end and man at the 
other In our original simplicity wo expected, as 
we traced man backwards m time, that we should 
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encounter a graded series of fossil forms—a series 
which would carry him m a straight line towards 
an anthropoid ancestor. We should never have 
made this initial mistake if we had remembered 
that the guide to the world of the past is the world 
of the present In our time man is rejircsented not 
by one but by many and diverse races—black, 
brown, yellow, and w^hite , some of these are rapidly 
expanding, others are as rapidly disappearing Our 
searches have shown that in remote times the world 
was peopled, sparsely it is true, with races showing 
even a greater diversity than those of to-day, and 
that akeady the same process of replacement w^as 
at work. To unravel man’s pedigree, we have to 
thread our way, not along the links of a chain, but 
through the meshes of a complicated net’work. 

The Diversity of Form in Ancient Times 

We made another mistake Seeing that in our 
search for man’s ancestry we expected to reach an 
age when the beings we should have to deal with 
would be simian rather than human, we ought to 
have marked the conditions which prevail amongst 
living anthropoid apes. We ought to have been 
prepared to find, as we approached a distant point 
in the geological horizon, that the forms en¬ 
countered would be as widely different as are the 
gorilla, chimpanzee, and orang, and confined, as 
these great anthropoids now are, to limited jiarts 
of the earth’s surface. That is what we are now 
realising , as we go backwards in time we discover 
that mankind becomes broken up, not into separate 
races as m the v^orld of to-day, but into numerous 
and separate species. When we go into a still more 
remote past they become so unlike that w^e have to 
regard them not as belonging to separate species 
but different genera It is amongst this welter of 
extinct fossil forms w^hich strew the ancient world 
that we have to trace the zigzag line of man’s 
■descent. Do you wonder we sometimes falter and 
follow false clues ^ 

Discordant Evolution 

We committed a still further blunder when we 
set out on the search for man’s ancestry • indeed, 
some of us are still making it. We expected that 
man’s evolution wmuld pursue not only an orderly 
file of stages but that every part of his body—^skull, 
brain, jaws, teeth, skin, body, arms, and legs— 
would at each stage become a little less ape-like, 
a little more man-like. Our searches have shown 
us that man’s evolution has not proceeded in this 
orderly manner. In some extinct races, while one 
part of the body has moved forwards another part 


has lagged behind. Let me illustrate this jiomt 
because it is important. We now know that, as 
Darwin sat m his study at Down, there lay hidden 
at Piltdown, in Sussex, not thirty miles distaut 
from him, sealed up in a bed of gravel, a fossil 
human skull and jaw. In 1912, thirty years after 
Darwin’s death, Mr. Charles Dawson discovered 
this skull and my friend Sir Arthur Smith Wood¬ 
ward described it, and rightly recognised that skull 
and jaw were parts of the same individual, and that 
this individual had lived, as was determined by 
geological and other evidence, m the opening phase 
of the Pleistocene period We may confidently 
presume that this individual was rejiresentative of 
the people who inhabited England at this remote 
date The skull, although deeply mineralised and 
thick-walled, might well have been the rude fore¬ 
runner of a modern skull, but the lower jaw was so 
ape-like that some experts denied that it went with 
the human fossil skull at all, and supposed it to be 
the lower jaw of some extmet kind of chimpanzee. 

This mistake would never have been made 
if those concerned had studied the comparative 
anatomy of anthrop)Oid apes Such a study would 
have prepared them to meet with the discordances 
of evolution The same irregularity m the progres¬ 
sion of parts is evident m the anatomy of Pithecan¬ 
thropus, the oldest and most primitive form of 
humanity so far discovered. The thigh-bone might 
easily be that of modern man, the skull-cap that of 
an ape, but the brain within that cap, as we now 
know, had passed well beyond an anthropoid 
status. If merely a low^er jaw had been found at 
Piltdown, an ancient Englishman would have been 
vTongly labelled ‘ Higher anthropoid ape ’ ; if 
only the thigh-bone of Pithecanthropus had come 
to light in Java, then an ancient Javanese, almost 
deserving the title of anthropoid, would have passed 
muster as a man. 

Blanks still remain in the Geological 
Eecord. 

Such examples illustrate the difficulties and 
dangers which beset the task of unravelling man’s 
ancestry There are other difficulties ; there still 
remain great blanks in the geological record of man’s 
evolution. As our search proceeds these blanks will 
be filled in, but m the meantime let us note their 
nature and them extent By the discovery of fossil 
remains we have followed man backwards to the 
close of the Pliocene—a period which endured at 
least for a quarter of a million years, but we have 
not yet succeeded in tracing him through this 
Xieriod. It is true that avc have found fossil tooth 
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in Pliocene deposits ’whieli may be those of an ape¬ 
like man or of a man-Iike ape , until we fiud other 
parts of their bodies we cannot decide When we 
pass into the still older Miocene period—one which 
was certainly twi(*e as long as the Pliocene—^we are 
in the he^May of anthropoid history. Thanks to 
the labours of Dr. Guy E. Pilgrim, of the Indian 
Geological Survey, we know already a dozen 
different kmds of great anthropoids which lived in 
Himalayan jungles durmg middle and later Miocene 
times , we know of at least three other kinds of 
great anthropoids which lived in the contemporary 
jungles of Europe Unfortunately we have found 
as yet only the most resistant parts of their bodies— 
teeth and fragments of jaw Do some of these 
fragments represent a human ancestor ? We cannot 
decide until a lucky chance brings to light a limb- 
bone or a piece of skull, but no one can compare the 
teeth of these Miocene anthropoids with those of 
primitive man, as has been done so thoroughly by 
Dr. William K Gregory, and escajDe the conviction 
that in the dentitions of the extinct anthropoids of 
the Miocene jungles we have the ancestral forms of 
human teeth. 

Bate of Man’s Emeboence. 

It is useless to go to strata still older than the 
Miocene in search of man’s emergence ; m such 
strata we have found only fossil traces of emerging 
anthropoids. All the evidence now at our disposal 
supports the conclusion that man has arisen, as 
Lamarck and Darwin suspected, from an anthropoid 
ape not higher in the zoological scale than a chim¬ 
panzee, and that the date at which human and 
anthropoid lines of descent began to diverge lies near 
the beginning of the Miocene period On our modest 
scale of reckoning, that gives man the respectable 
antiquity of about one million years. 

Pbooes of oxjb Anthbopoid Ancestry. 

Our geological search, which I have summarised 
all too briefly, has not produced so far the final and 
conclusive evidence of man’s anthropoid origin ; 
we have not found as yet the human imago emerging 
from its anthropoid encasement. Why, then, do 
modern anthropologists share the conviction that 
there has been an anthropoid stage in our ancestry ? 
They are no more blind than you are to the degree 
of diSerence which separates man and ape in 
structure, in appearance, and in behaviour I must 
touch on the sources of this conviction only in a 
passing manner. Early in the present century, 
Erbl 6 , H. E. Muttall, of the University of Cam- 
bHdg% diBcoy^ed a trustwprthy and exact method 


of determining the affinity of one species of animal 
to another bv comparing the reactions of their 
Mood. He found that the blood of man and that of , 
the great anthropoid apes gave almost the samc^ 
reaction Bacteriologists find that the living 
anthropoid body possesses almost the same sus¬ 
ceptibilities to infections, and manifests the sanu^ 
reactions, as does the body of man So alike arc the 
brains of man and anthropoid in their structural 
organisation that surgeons and physiologists transfer 
experimental observations from the one to the other 
When the human embryo establishes itself in the 
womb it throws out structures of a most complex 
nature to effect a connexion with the maternal 
body We now know that exactly the same elab¬ 
orate processes occur in the anthropoid womb and 
in no other. We find the same vestigial structures 
— the same ^evolutionary post-marks ’ — in the 
bodies of man and anthropoid The anthropoid 
mother fondles, nurses, and suckles her young in the 
human maimer This is but a tithe of the striking 
and intimate points in which man resembles the 
anthropoid ape. In what other way can such a 
m 3 -Tiad of coincidences be explained except by 
presuming a common ancestry for both ^ 

The Evolution of Man’s Brain. 

The crucial chapters in Darwin’s ^ Descent of^ 
Man ” are those in v Inch he seeks to give a historical 
account of the rise of man's brain and of the varied 
functions which that oigaii subserves How do 
these chapters stand to-day ^ Darwin was not a 
professional anatomist and therefore acco])tecl 
Huxley’s statement that there was no structure in 
the human brain that was not already present in 
that of the anthropoid In Huxley’s opinion the 
human brain was but a richly annotated edition of 
the simpler and older anthropoid book, and that 
this edition, in turn, was but the expanded issue 
of the still older original primate publication Since -7 
this statement was made thousands of anatomists 1 
and physiologists have studied and compared the 
brain of man and ape ; only a few months ago, 
Prof. G. Elliot Smith summarised the result of this 
mtensive inquiry as follow^s . ''No structure found 
in the brain of an ape is lacking in the human brain, 
and, on the other hand, the human brain reveals no 
formation of any sort that is not present in the brain 
of the gorilla or chimpanzee . . . The only dis¬ 
tinctive feature of the human brain is a quantitative 
one.” The difference is only quantitative but its 
importance cannot be exaggerated. In the anthro¬ 
poid brain are to be recognised all those parts which 
have become so enormous in the human brain. It 
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is the expa.nsioii of just tliose parts which have 
given man his jiow'ers of feeling, understanding, 
acting, speaking, and learning 

Tun Evjdencu^ oe PsvciroLooY. 

Barwin Inniself approached tins problem not as 
an anatomist but as a psychologist, and after many 
years of painstaking and exact observation, suc¬ 
ceeded in convincing himself that, immeasurable as 
are the differences between the mentality of man 
and ape, they are of degree, not of kind. Prolonged 
researches made by modern psychologists have but 
verified and extended Darwin’s conclusions No 
matitcr what line of evidence we select to follow'— 
evidence gathered by anatomists, by embryologists, 
by jihysiologists, or by psycdiologists—w'e reach the 
conviction that man’s brain has been evolved from 
that of an anthropoid ape and that in the process 
no new structure has been introduced and no new 
or strange faculty interpolated, 

UxnxPLATNEi) Problems. 

In these days our knowdedge of the elaborate 
architecture and delicate machinery of the human 
brain makes rapid progress, but I should mislead if 
I suggested that finality is in sight. Far from it, 
our inquiries are but begun There is so much w'e 
jdp not yet understand Will the day ever come 
■when w^e can explain why the brain of man has 
made such great progress while that of his cousin 
the gorilla has fallen so far behind ^ Gan we explain 
why inherited ability falls to one famity and not to 
another, or wdiy, in the matter of cerebral endow¬ 
ment, one race of mankind has fared so much better 
than another ? We have as yet no explanation to 
offer, but an observation made twenty years ago by 
one on whom Nature has showered great gifts—a 
former president of this Association and the doyen 
of British zoologists—Sir E Ray Lankester— 
deserves quotation in this connexion . “ The leading 
feature in the development and separation of Man 
from other animals is undoubtedly the relative 
enormous size of the brain in Man and the corre¬ 
sponding increase in its activities and capacity It 
is a striking fact that it was not in the ancestors of 
Man alone that this increase in the size of the brain 
took place at this same period —the Miocene. Other 
great mammals of the early Tertiary period were in 
the same case.” When primates made their first 
appearance in geological rec ords, they were, one and 
all, small-brained. We have to recognise that the 
tendency to increase of bra in, which culminated in 
the production of the human organ, was not con¬ 
fined to man’s ancestry but appeared in diverse 


branches of the mammalian stock at a corresponding 
period of the earth’s history. 

Darwux’s Conception op Evolution 
Illustrated. 

I have spoken of Darwin as a historian. To 
describe events and to give the order of their 
occurrence is the easier part of a historian's task ; 
his real difficulties begin w^en he seeks to interpret 
the happenings of history, to detect the causes 
which produced them, and explain why one event 
follow^s as a direct sequel to another. U|) to this 
point, we have been considering only the materials 
for man’s history, and placing them, so far as our 
scanty information allows, in the order of their 
sequence, but now w^e have to seek out the biological 
processes and controlling influences w’-hich have 
shaped the evolutionary histones of man and ape. 

The evolution of new types of man or of ape is one 
thing, and the evolution of new types of motor-cars 
is another, yet for the purposes of clear thinking it 
will repay us to use the one example to illustrate 
the other. In the evolution of motor vehicles 
Darwin’s la\v of selection has prevailed ; there has 
been severe competition and the types which have 
answered best to the needs and tastes of the public 
have survived. The public has selected on two 
grounds—first for utility, thus illustrating Darwin’s 
law of natural selection, and secondly because of 
appearance’s sake , for, as most people know, a new 
car has to satisfy not only the utilitarian demands 
of its prospective master but also the sesthetic tastes 
of its prosjiective mistress, therein illustrating 
Darwm’s second law”—the law^ of sexual selection. 
That selection, both utilitarian and festhetic, is 
producing an effect on modern races of mankind 
and in surviving kinds of ape, as Darwin supposed, 
cannot well be questioned. In recent centuries the 
inter-racial competition amongst men for the 
arable lands of the world is keener than in any 
known perio(4 of human history. 

The PBODtrcTioN of New Types. 

The public has selected its favoured types of car, 
but it has had no direct hand in designing and 
producing modifications and improvements which 
have appeared year after year. To understand how 
such modifications are produced the inquirer must 
enter a factory and not only watch artisans shaping 
and fitting parts together but also visit the designer’s 
oJffice. In this way an inquirer will obtain a ghmpse 
of the machinery concerned in the evolution of 
motor-cars If we are to understand the machinery 
w”hich underlies the evolution of man and of ape, we 
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have to enter the ' factories ’ where they are pro¬ 
duced—look withm the womb and see the ovum 
being transferred into an embryo, the embryo into 
a foetus, and the foBtus into a babe After birth we 
may note infancy passing mto childhood, childhood 
into adolescence, adolescence mto maturity, and 
maturity into old age Merely to register the stages 
of change is not enough , to understand the con¬ 
trolling machmery we have to search out and 
uncover the processes which are at work within 
developing and growing things and the influences 
which co-ordmate and control all the processes of 
development and of growth. When we have dis¬ 
covered the machmery of development and of 
growth we shall also know the machmery of 
evolution, for they are the same. 

Machine and Animal Evolution Conteasted 

If the simile I have used would sound strange in 
Darwin’s ear, could he hear it, the underlying 
meaning would be familiar to him Over and over 
agam he declared that he did not know how 
' variations ’ were produced, favourable or other¬ 
wise ; nor could he have known, for m his time 
hormones were undreamt of and experimental 
embryology scarcely born With these recent dis¬ 
coveries, new vistas opened up for students of 
evolution. The moment we begin to work out the 
simile I have used and compare the evolutionary 
machinery in a motor factory with that which 
regulates the development of an embryo within the 
womb, we realise how different the tv o processes are. 

Let us imagine for a moment what changes would 
be necessary w^ere we to introduce ' embryological 
processes ’ mto a car factory. We have to conceive 
a workshop teeming with clustering swarms of 
microscopic artisans, mere specks of living matter. 
In one end of this factory we find swarms busy 
vdth cylinders, and as we pass along we note every 
part of a car in process of manufacture, each part 
being the business of a particular brigade of micro¬ 
scopic workmen. There is no apprenticeship in this 
factory: every employee is born, just as a hive-bee 
is, -with his skill already fully developed. JSTo plans 
or patterns are supplied ; every workman has the 
needed design in his head from birth There is 
neither manager, overseer, nor foreman to direct 
and co-ordinate the activities of the vast artisan 
armies. And yet if parts are to fit when assembled, 
if pinions are to mesh and engines run smoothly, 
there must be some method of co-ordination It 
has to be a method plastic enough to permit diffi¬ 
culties to be overcome vhen such are encountered 
and to permit the introduction of advantageous 


modifications when these are needed. A modern 
works manager would be hard put to were he asked 
to devise an automatic system of control for such 
a factory, yet it is just such a system that we are i 
now obtaining glimpses of m the living workshops 
of Nature. 

The Machineey of Development. 

I have employed a crude simile to give the lay 
mind an inkling of what happens in that ' factory ’ 
where the most complicated of machines are forged 
—the human body and brain The fertilised ovum 
divides and redivides , one brood of microscopic 
living units succeeds another, and as each is pro¬ 
duced the units group themselves to form the 
' parts ’ of an embryo Each ' part ’ is a living 
society , the embryo is a huge congeries of inter¬ 
dependent societies How are their respective 
needs regulated, their freedoms protected, and their 
manoeuvres timed ? Experimental embiyologists 
have begun to ex|)lore and discover the machinery 
of regulation We know enough to realise that it 
will take many generations of investigators to work 
over the great and new field wfiiich is thus opening 
up. When this is done we shall be in a better 
position to discuss the cause of ' variation ’ and the 
machinery of evolution. 

The Machinery of Growth. - ^ 

If we know only a little concerning the system of 
government whidi prevails in the dovelojiing em¬ 
bryo, we can claim that the system which jinwails ' 
111 the growing body, as it passes from infancy to 
maturity, is becoming better known to us every 
year The influence of the sex glands on the growth 
of the body has been known since ancient times ; 
their removal in youth leads to a transformation in 
the growdh of every part of the body, altering at the 
same time the reactions and tem])erament of the 
brain. In more recent years medical men have 
observed that characteristic alterations in the < 
aiipearance and constitution of the human body 
can be produced by the action of other glands—the 
pituitary, thyroid, parathyroid, and adrenals. 

Under the disorderly action of one or other of 
these glands individuals may, in ihe^ (*i)urs(^ of a few 
years, take on so cdianged an apf)caran(‘e that the 
differences between them and their fellows bceomc as 
great as, or even greater than, those, wdiich separate 
one race of mankind from another physical 

characters which are thus altered are just those 
which mark one race off from another. How such 
effects are produced wc did not know until 1904, 
when the late Prof E. H. Starling, a leader amongst 
the great physiologists of our time, laid bare an 
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ancient and fundamental law in the living animal 
body—his law of hormones. I have pictured the 
body of a growing child as an immense society made 
up of myriads of microscojiic living units, ever in¬ 
creasing in numbers. One of the ways—probably 
the oldest and most important way—m which the 
activities of the communities of the body are co¬ 
ordinated and regulated is by the postal system 
discovered by Starling, wherein the missives are 
hormones—chemical substances in ultra-micro¬ 
scopic amounts, despatched from one community 
to another in the circulating blood. Clearly the 
discovery of this ancient and intricate system opens 
up fresh vistas to the student of man’s evolution 
How Darwin would have welcomed this discovery > 
It would have given him a rational explanation to 
so many of his unsolved puzzles, including that of 
correlated variations.’ Nor can I in this con¬ 
nexion forbear to mention the name of one who 
presided so ably over the affairs of this Association 
fifteen years ago—8ir E Sharpcy-Schafer He 
was the ]noneer who opened up this field of in¬ 
vestigation and has done more than anyone to 
])lace our knowledge of the nature and action of the 


glands of internal secretion on a precise basis of 
experimental observation V\hth such sources of 
knowledge being ever extended, and others of great 
importance, such as the study of heredity, v^diich 
have been left immentioned, v'e are justified m the 
hojie that man will be able in due time not only to 
write his own history but also to explain how and 
why events took the course they did 

In a brief hour I have attempted to answer a 
question of momentous importance to all of us— 
What IS man’s origin ^ Was Darwun right when 
he said that man, under the action of biologic'al 
forces which can be observed and measured, has 
been raised from a jdHcc amongst anthropoid apes 
to that which he now occupies ? The answer is 
Yes f and in returning this verdict I speak but 
as foreman of the jury—a jury whicli has been 
empanelled from men who have devoted a life¬ 
time to weighing the evidence. To the best of 
my ability I have avoided, in laying before you 
the evidence on which our verdict was found, the 
rdle of special pleader, being content to follow' 
Darwin’s owm example—Let the truth speak for 
itself 


Scientific Problems and Aspects. 

SuMMABtES OE AdDBESSES OF PRESIDENTS OF SECTIONS.^ 


OlTTSTANDTNO PROBLEMS OF RELATIVITY. 

N his presidential address to Section A (Mathe¬ 
matics and Physical Sciences), Prof. E. T, 
Whittaker refers first to the remark made by 
FitzGerald in 1894 that ‘‘ Gravity is probably due 
to a change of structure of the a4her, produced 
by the presence of matter,” and discusses the 
relation of FitzGerald’s views to Einstein’s theory 
of gravitation He then describes some of the 
consequences of general relativity, other than the 
w'ell-known bending of light-rays by the sun and 
gravitational shift of spectral lines Comments 
follow on the number of unsolved problems of the 
statical type, for which only the ordinary three- 
dimensional analysis is required, and w^hich may 
therefore be attem])ted by those investigators who 
distrust their own powers of doing research in 
four dimensions. Reference is also made to 
connexions with the new w^ave-mechanics 
Prof. Whittaker then examines successively the 
relation of geometry to physics, and the place of 
electromagnetic phenomena in general relativity- 
theory, referring to the non-Rieinannian geometries 

^ The cnnected presidential addresses delivered at the meetiiipc are 
published under the title “The \dvaneement, ot Siueuee 1027,” at 
Css*, or may be obtuinetl at the hookstall at Leeds by inembeis lor Lv. tkf 


which have been suggested by Wcyl, Eddington, 
Schouten, Wirtinger, and othei's. 

This is follow'ed by an inquires' into the axiomatics 
of the subject. The usual way of introducing 
relativity is to talk about meaisuring-rods and 
clocks, but Prof. Whittalcer disapproves of this, 
and considers that the notions of ' length of material 
bodies’ and ' time of clocks ’ are really rather com¬ 
plex notions which sliould not be introduced mt.o 
the earlier chapters of axiomatic physics. H e begins 
instead wdth the tracks of light-rays and of particles 
in the field, and shows how from them it is possible 
to construct the quadratic differential form which 
lies at the basis of the analytical theory, without 
introducing the notions cither of length or of time. 
The next step is the assertion that the laws of 
Nature must he represented by (T|nations whicli 
are covariantive Avith respect to this quadratics 
form with respect to all point-transformations of 
co-ordinates: after which the development of the 
theory proceeds m the usual w\ay By this yiro- 
cedurc we obtain a geometry which is based entirely 
on hght-rays and paths of particles, leaving open 
the question wdietber this is, or is not, identical 
with the geometry based on rigid measuring-rods 
The results of the ether-drift experiments of 
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D C. Miller at Mount Wilson in 1925, if confirmed, 
u oiild seem to indicate that the two kinds of 
geometry are actually different 

Prof. Whittaker then discusses the place of 
iiiminium-prmciples in physics. Gravitation acts 
so as to make the total amount of the curvature 
of spacedime a minimum or, as we may say, 
gravitation sunply represe?its a contmual effoit of 
the tiniveise to straighten itself out This is general 
relativity in a single sentence. He then examines 
the Mach-Einsteui doctrine that the metric of 
space-time is determmed wholly by the masses 
and energy present in the universe, so that space- 
time cannot exist at all except in so far as it is due 
to the existence of matter Finally, reference is 
made to the De Sitter world and the difficulty of 
estimating the radius of curvature of the universe 

Co-ORDIXATIOK COMPOUNDS. 

Db N. V. SiDGWiCK points out in his presidential 
address to Section B (Chemistry), how the apparent 
contradiction between the principles of structural 
chemistry and the theory by which Werner 
accounted for the composition and properties of 
his co-ordination compounds was resolved by means 
of the electronic conception of valency. The 
co-ordinate link is clearly from its behaviour a 
form of CO valency (non-ionised Imk), consisting in 
the sharing of a pair of electrons between the two 
linked atoms ; but whereas in the normal covalency 
one of the two electrons is derived from each atom, 
and so the number of links formed depends on the 
periodic group to which the atom belongs, in the 
co-ordinate valency both electrons are derived 
from one atom, which removes this limitation, 
and the maximum co valency or co-ordination 
number is the number of pairs of electrons in the 
maximum valency group. 

The formation of a co-ordinate link thus requires 
the presence (a) of an atom (the donor) with two 
unshared valency electrons to lend, and (6) of 
another atom (the acceptor) capable of taking 
them up. The fink so formed is less stable than an 
ordinary covalency, owmg to the greater stability 
of the products of its rupture, and it also com¬ 
municates a dipole character to the molecule (the 
donor having something of a positive and the 
acceptor something of a negative charge), which 
leads to an increase in the dielectric constant and 
a diminution of the volatihty. It is by the 
formation of these hnlcs that liquids become 
associated, and accordingly we always find in 
the molecule of an associated liquid a donor and 
an acceptor atom , in the commonest case of the 


h}Mroxyl group, the ox 3 ;gen of course is the donor 
and the hydrogen the acceptor. Tins explains the 
anomalous position of such compounds as amines " 
and ethers, which behave like associated hqiiidsi 
m some v\'ays but not in others • they contain 
donors (the nitrogen or the oxygen) but no 
acceptors, and lienee cannot associate vith them¬ 
selves or with non-associated substances, but can 
do so with associated substances, because the 
latter contain the requisite acceptor atoms 

The occurrence of co-ordination compounds is 
thus by no means confined to the Wernerian 
complexes, but is wadely distributed throughout 
organic as w^ell as inorganic chemistry It is 
essential to recognise the importance of this 
factor in chemical reactions, especially in relation 
to the modern intensive study of reactivity m 
organic compounds The unique position of carbon, 
on which the very existence of organic cliemistry 
depends, can only be understood b^^ referencjc to 
the theory of co-ordination its UKU'tness in its 
saturated compounds (to whidi the number and 
variety of these compounds is largely due) depends 
on the fact that the quadrivalent carbon atom, 
with a completely shared octet incapabh^ of 
further expansion, can act neither as donor nor 
as acceptor 

The further development of our 
influence of co-ordination on reactivity ilwolvcsmn 
particular the investigation (i) of the cficcd of other 
atoms m the molecule on the teiuhmc^^ of an atom ^ 
to exert its donor or acceptor prop(U'ti(\s-~on its 
pownr of forming co-ordinate links—and (2) of the 
extent to wliich the formation of (‘o-ordination 
compounds is an intermediate stage in clunnical 
reactions 

Teetiaby Volcanic Activjtv jn Britain. 

Db Hebbebt H Thomas’s presidential address 
to Section C (Geology) is concerned with the British^f 
Tertiary centres of intrusion, more particnl^ly 
with the plutomc and hypabyssal rocks 
subsidence is the chief factor in the determination 
of the sites of the major intrusions, wdiich sub¬ 
sidence has allowed the uprise of magma from the 
great mtercrustal basin that suppli(Ml ilu^ plateau- 
basalts. The rmg-dyke and ilu^ stock are the 
dominant forms adojited by the main intrusive 
bodies and the two are closely relaUxl in origin. 
Laccohtes in the true sense arc jiractically un¬ 
represented, as might be expected in regions that 
have been affected by tensional rather than com- 
pressional forces. 

The sequence of events as established by recent 
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work in the respective centres, and the mutual 
relations of contiguous intrusive masses, are dis¬ 
cussed In unravelling the structure of an igneous 
coiiijilex, emphasis is laid on the importance of 
screens—those narrow masses of older rocks that 
(aimpletely or jiartially separate otherwise con¬ 
tiguous intrusions of ring-dyke type As regards 
the origin of the various rock-types, the view is 
taken that they are all derived from a magma of 
basaltic composition by a process of differentiation 
which is primarily dependent on the separation of 
crystalline phases In agreement with Br. Harker, 
however, Br Thomas liolds that the general order 
of intrusion, that is, from basic to acid, could not 
be maintained without the remelting of an already 
differentiated density-stratified, or completely 
solid magma Contamination has played no 
appreciable part in modifying either the primary 
or subsequent magmas, and no variations of rock- 
type among the major intrusive bodies can be 
attributed to this cause. 

Ancient History oe Animals, 

In his presidential address to Section B (Zoology), 
after discussing indications of a pre-Cambrian 
cataclysm, Br. Bidder considers the conditions 
of originating life, and suggests that protein adds 
itself rhythmically, alternately accumukting 
energy from the environment and expending it 
on the formation of a new molecule. This rhythm 
of energy would bo accompanied by a rhythmical 
expansion and contraction of volume. Evolution 
of the ffagollate consisted in the formation of a 
permanent filament of protoplasm characterised 
by having one side more gelated than the other 
side. Thus the rhythmic expansion in volume 
caused a rhythmic convexity of the more extensible 
side, followed by an elastic counterstroke at the 
moment of s 3 mthesis and contraction The rhythm 
of storage of energy alternating with spithesis 
has never been lost, and is the foundation of our 
sense of time and of the phenomena of age and 
senile death. 

The mucilaginous exudation of flagellates en¬ 
ables their longitudinal fission to produce sheets 
of coherent cells, often curved until they form 
closed ' hilospheres.’ In such a closed sphere 
exudation cannot escape from the central cavity, 
so that if the cellular envelope be permeable, the 
tension of its walls and of its surface are opposed 
by the osmotic pressure of its contents. Should 
the cells of a hilosphere or blastosphere at any 
time withdraw salts, proteins, or sugars from the 
gelatinous interior, so as to make it hypotonic 


to the external w^ater, w^ater -will pass out and 
invagination will take place. 

In certain strains of flagellates the pells of the 
envelope, behaving as do Metazoan cells in. vitro, 
proliferated cells into the internal jelly, w’hich 
thus became capable of transformation into the 
inter-epithelial parenchym of coelenterates and 
true sponges, the mesenchym of larvse and the 
tissues of the higher Metazoa. This tendency is 
shown in Proterospongia, but is not usual in 
colonial choano-flagellates , and it is not shown 
m hexactmellid sponges, w^hich must therefore 
be distmguished as Porifera nuda from the Porifera 
vera the collar-cells of which are based on jelly. The 
Clavuhda, Besmacidonida, and Eenierida show 
triaxon symmetry in their spicules (cf. NATtmE, 
Feb 28, 1925, vol 115, p 298), and are probably 
descended from Hexactmellida They may be 
grouped together (probably wuth the Axmellida) 
as the Orthogonida. The Porifera vera include 
Tetraxomda s.s , Ceratosa, and Calcarea, from these 
last the Enterozoa may be descended. 

Sponges are multicellular organisms specially 
adapted to bring to each flagellate cell a number 
of minute organic particles suitable for intra¬ 
cellular digestion, and to exclude larger fragments. 

In no sponge can the sponge’s current carry a body 
larger than a human blood-corpuscle into the 
flagellate chamber, and in most the entrance pores 
of the chambers will not admit a particle one-third 
of this diameter. Therefore sponges are older 
than Enterozoa, w'hich are evolved to digest large 
fragments, and must have originated after there 
existed cellular aggregates large enough to require 
a stomach to attack them. If Enterozoa be 
descended from sponges, they may both still be 
united in the kingdom Animaha ; if they are not 
so descended the sponges must be recognised as 
a third kingdom of multicellular organisms, the 
Microphaga, specialised for the intracellular diges¬ 
tion of living organisms less than 5/x in diameter 

Some Problems oe Polar Geography. 

Br. R. N. Rudmose Brown, in his address 
to Section E (Geography), deals first with some 
problems in the physical geography of polar 
regions The attainment of the poles has not put 
an end to the need for exploration, but has rather 
given an opportunity for work m the future being 
concentrated on specific problems In the Ant¬ 
arctic, the two great problems are the discovery of 
the outline of the continent, the existence of which 
is still based on circumstantial evidence, and the 
I elucidation of its structure and relations to the 
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other southern continents. The relationships of 
the contrasted structures of Victoria and Graham 
Lands are discussed at length Further problems 
of importance awaiting solution are the peculiar 
Antarctic blizzards and the general circulation of 
air over the continent, especially with reference to 
the alimentation of the ice-sheet 

In Arctic regions there are no pioneer problems 
of equal magnitude, and though no extensive land 
is at all likely to be discovered, there is the possi¬ 
bility^ of several reports of islands having some 
foundation in fact These are discussed in full. 
Of more importance is the oceanographical ex¬ 
ploration of the Arctic basin and the explanation 
of its origm as an earth feature. The circulation 
of Arctic waters and the distribution and fluctuation 
in amount of ice discharged into the Atlantic are 
problems with a practical bearing on the weather 
of the British Isles. 

In discussing the methods of exploration, Dr 
Rudmose Brown sees little value in the aeroplane 
for the detailed scientific work that is now required 
in polar exploration, except in the survey of 
difficult country lynng within easy reach of a base 
accessible by sea transport and provided with good 
landing places. Amundsen’s daring flight across the 
Arctic Ocean hadfewimportant geographical results. 
In the Antarctic, where much pioneer w^ork has still 
to be done, aeroplane flights may be of some value, 
but a forced landing would probably spell disaster 

The last part of the address is concerned with 
a discussion of the possibility of settlement and 
colonisation in Arctic lands. This entails an ex- 
ammation of Mr. V. Stefansson’s glowing picture 
of the future of the Arctic prairies of Canada, 
and the fate of the old Norse colonies in Greenland. 
As pressure on the world’s food resources becomes 
greater, pasture land in temperate lands will 
become scarce Then the value of Arctic prairies 
for reindeer and musk-ox will be realised. Herein 
lies the probability of a gradual invasion by the 
white races of the outer rim of the Arctic as the 
native races of Siberia and northern Canada die 
out before the flowing tide of civilisation. Climate 
offers no real impediment to Arctic settlement. 

Ouganisation m Indtjstby, 

Piton. D. H. Macobsg-oe’s address to Sec¬ 
tion P (Economic Science and Statistics) on 
'' Rationahsation of Industry ” consists of a 
review’ of the questions raised by the claims of 
highly organised mdustrial combinations to control 
and steady the evolution of industry. Attention 
is first directed to the change of opinion which has 
taken place in the post-War period as regards such 
combinations, which wnre regarded with much less 
favour before the War, The creation of such great 
structures as the ‘ European steel cartel' has reacted 
on the view’s held in each country, since national 
organisation is a condition of international agree¬ 
ments of this kind. 

The conception of rationalisation is presented as 
one which makes m industry for the apphcation of 
the idea of government, and of the leadershij) of 
those most qualified to govern. The 'cartel,’ the 


^ trust,’ and the ' concern ’ show different aspects of 
this conception The idea of the government of 
an industry as a whole, as distinct from the less 
organised relations of competitive producers, is ^ 
borrowed from political affairs , and the question, 
how’ far it is applicable to the field of industry 
should be discussed by bringing also into the"”" 
argument such other types of government as the 
ecclesiastical and the military 

Industry is not alone in not having been able to 
apply the political type of administration, the 
sphere of, for example, authority being greater in 
other non-political spheres than in industry. Some 
ideas are common to the conception of government 
anywhere, such as the completest range of control, 
and the control of what lies on each side of the 
main interest—and these appear in industry as the 
tendency tow’ard monopoly, and toward the vertical 
union of successive stages of production. But the 
special conditions of the industrial sphere, private 
liability and risk, are unique ^ 

The organisation of ' combines ’ shows that many 
advantages could follow in respect both of the 
technical evolution of capitalism, and its relation to 
labour. But what is most rational in the way of 
higher organisation in industry is to be found rather 
in a proper balance, something being sacrificed from 
the unity of a complete government on one hand, 
and on the other hand from the ' Ricardian 
rationalisation ’ which works out through the ad¬ 
justment of success and failure. Industry is not 
to be subsumed simply under the conceptions of 
government which are valid elsewhere, but must- 
find out wdiat degree of unity in administration 
consonant with its unique conditions. 

Discovery and Invention | 

8ir James B Henderson, in his presidential 
address to Section G (Engineering), deals with 
Invention as a Link m Scientific and Economic 
Progress ” Discovery and invention are so closely 
allied that they are frequently confused, and m 
common speech the two wmrds are often used 
synonymously. No clear distinction can be drawn 
between them except in such general terms as that 
discovery begins and ends as a mental conception 
forming an addition to man’s abstract knowledge' 
while invention, although also a mental conception f 
in its origin, is essentially material, inasmuch Ifc, 
is a conception of some practical applicationyi^’/j' 
knowledge Discovery and invention bear th^i 
fore towards each other more or less the same 
relation as exists betw’een theory and practice, 
betw’een the abstract and the concrete 

Both are alike, in that although possibly the 
result of an mstantaneoiis flash of inspiration, or 
possibly of an accident, or it may lie, the result of 
long and tedious study, great discoveries and groat 
inventions can seldom be considered com})lete 
until much time and effort have bex-^n spent on their 
confirmation or development. Tins latter period 
of their history generally demands also the ex¬ 
penditure of large sums of money, so that we find 
m discovery, invention, and financx^, a union of three 
factors allied m the service of man. 



Supplement to “ Nature^^^ September 3^ 1927 


25 


InveBtion, considered by jtself as a link in 
progress, is a peculiar combination of an exact 
s.nence, such as engineering, physics, or chemistry, 
with a historical science, Tike the science of war 
or of economics. The latter are studied as sciences, 
though based in no foundation of physical laws 
The science of war is studied historically from 
records of the tactics, strategy, successes, or failures 
of old campaigns, such records being kept with 
meticulous care in official records for the benefit 
of the soldiers of to-day But in the science of 
invention no such records exist, with the result 
that m the w^v between the inventor and Nature 
the same mistakes recur again and again, and many 
an invention fails from lack of any historical record 
or intelligence service such as guard the soldier 
against repetition of the mistakes committed by 
other generals of the past In other wwds, the 
inventor starts from scratch, yet there must be, 
or must at some tune have been, an enormous 
volume of technical know^ledge which, w^ere it only 
available, w^ould aid greatly m the rapid develop¬ 
ment of his invention and w^ould possibly turn some 
of the failures into successes Is there no w^ay to 
bring this accumulated knowiedge to light ? Much 
of it IS necessarily lost because those who possessed 
it have died without leaving any record of their 
knowledge. But can we not start now to remedy 
this defect and to prevent its perpetuation 1 

Much could be done if science could be taught 
historically in our schools and colleges Against 
this the great impediment is time So much has 
already to be crowxled into the short course of 
scientific study that no time is left for the study of 
the history of a science. Possibly somethmg could 
be done by legislation through alteration of the 
Patent Acts to bring the history of an invention, 
with all its difficulties and their conquest, within 
the description of the invention published in the 
patent sjiecification. This w^ould necessitate dis¬ 
crimination betw^een minor inventions which can 
be rapidly and easily developed, and the major 
inventions which form the milestones in scientific 
progress. The development of these cannot pos¬ 
sibly be achieved, or the difficulties overcome, 
within the short period of nine months wdthm 
which a supposedly complete description of the 
finished invention has to be filed. A third remedy 
lies in the hands of the British Association and 
other kindred bodies, to wffiom it is open to mvite 
inventors to contribute a historical record of their 
inventions, whether successful or unsuccessful, and 
particularly a record of the difficulties which they 
encountered m the process of development. Such 
records, which could be published in the proceed¬ 
ings of the technical societies at a time selected by 
the authors, would furnish a nucleus of an invaluable 
library of a kind wffiich does not exist to-day, and 
would be of incalculable assistance to the inventor 
^ and the scientific worker of the future 

The Ehglishmak of the Futxjbe 

Prof F. G Parsons, in his presidential 
address to Section H (Anthropology), deals with 


the knowledge which he has gained of the way 
in which the Englishman has changed during 
the centuries , and, considering these changes, he 
suggests their probable effect in building up the 
Englishman of the future. 

With regard to height, the w^ell-nourished 
Englishman of to-day averages 5 ft 9 in. ; and, 
because he has done so steadilj^ for the last twenty 
years, it is thought that tins height is the limit 
wffiich English males will reach With English 
wnmen, on the other hand, height seems to be 
increasmg year by year, and there is no reason 
therefore to think that the present average of 
5 ft 5 111 for wnmen of the w^ell-nourished classes 
will not be passed by two or more inches With 
regard to colour, w^hen the statistics of to-day are 
contrasted with those left us by Dr. Beddoe, sixty 
years since, the present observer has to admit that 
he finds no sign of darkening of either hair or eye 
colour, but that, in every case, the change, though 
slight, IS on the side of fairness. In these tw^o 
factors of colour and height, therefore, there is 
reason to think that, so far from the Nordic 
characteristics of the English people disappearing, 
they seem to be increasing 

In dealing wuth head shape, it is important to 
take into account the head height as w^ell as the 
cephalic index, wffiich alone is not sufficient to 
infficate wffiat is happening. The length, breadth, 
and height of the head can be expressed in terms 
of the sum of all three, and the variations of these 
ratios, from the ear best Neohthic times to those 
of the present day, can be demonstrated. One of 
the most striking facts brought out by this method 
is that during the last tw’o centuries the English 
skull has been increasing very markedly in height, 
even in the poorly educated classes of the com¬ 
munity , while in the more highly educated, wkich 
have been influenced most by modern hygiene, 
the increase is really startling, and the head height 
is much greater than that wffiich any of the races 
from wffiich the modern Englishman is derived can 
show’. The hiferencc is that environment, rather 
than heredity, is influencmg the head shape, and 
that the Englishman of the future wuli have a 
head quite different in shape from that of any of 
the ancestral races from which he is descended. 
With the shape of the head, of course, that of the 
bram is changmg too, and this cannot be without 
its effect upon the mental characteristics of the 
Enghshman of the future 

The Development of Human Physiology 

The last fifty years have witnessed the great ex¬ 
tension of the method of physiological investigation 
by means of direct experimentation on animals, a 
niethod winch may be termed the analytical method 
since the organism is treated as a series of systems 
which, though but parts of a whole, are yet capable 
of being regarded within limits as independent 
Valuable though this method has proved, and will 
continue to prove in the future, Dr C. G Douglas, 
in his presidential address to Section I (Physiology), 
points out that w^e must recognise that it has in 
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reality definite limitations, and if we are to under¬ 
stand" life we must ultimately adopt methods of 
investigation vfiicli do not interfere with the 
normality of the organism or its natural powders of ! 
self-maintenance 

In the study of normal physiology, man is in 
many instances a more advantageous subject of 
mvekigation than are the iow^er animals, because 
\re can ensure the maintenance of any degree or 
type of natural activity that we may desire, we 
can obtain the co-operation of the subject, and we 
can learn his subjective impressions' This claim 
can be justified by a review^ of the experimental 
wmrk which has already been done on the human 
subject in many branches of physiology ; for ex¬ 
ample, in the study of the general energy output 
under dilferent conditions of normal activity, of 
the regulation of the respiration and circulation, 
of the function of the kidneys and of the alimentary 
canal, while w^e ow^e much in other fields to in- 
f vestigations undertaken primarily m the cause of 
chnical medicine The outstanding contributions 
to knowdedge which w^e ow^e to human physiology 
are the quantitative changes of organ activity 
associated with normal life, the close functional 
linkage of the difierent organs, and the power of 
adaptation to altered circumstances. 

We have learnt something of what really char¬ 
acterises normal life, and w^e have been put in a 
better position to make use of the information 
obtained by the analytical method of investigation 
of the lower animals, which by itself affords, as a 
rule, evidence of potentialities rather than actual¬ 
ities. 

The development of human physiology is already 
sufiicient to justify greater prominence being given 
to this subject in our teaching of physiology, and 
this is especially true of practical courses of in¬ 
struction. Many students only take a course of 
elementary physiology as a preliminary to the 
study of medicine, but it is not difficult to incor¬ 
porate even m an elementary course simple experi¬ 
ments in human physiology which, by allowing the 
student to appreciate something of what happens 
in his own person m the course of everyday hfe, 
will awaken his interest and curiosity, and by 
giving him a guiding line of thought wull help him 
to grasp more readily the significance of what he 
reads. Unless the student can gain some real 
conception of the way m which physiology is help¬ 
ing to elucidate the phenomena which characterise 
normal life, there is a risk that a gulf, for which 
there can be no justification, will deepen between 
physiology and medicine. 

Mental Unity and Mental Dissociation. 

^ It is significant that the problem of unity and 
dissociation occurs in many forms in current 
physical, physiological and psychological spheres. 
Sven in psychology alone, various doctrines have 
caused controversies as to the answ^er to be given 
to the question * What is unitary and what is 
multiple ? Thus the Gestalt psychologists stress 
the unity of a presentation or pattern. Another 


notable instance is the question of the purity c 
‘ general mental energy ’ as a mental content j 

In abnormal psychology the problem presents 
characteristic form Dr W. Brown, in Ins presi 
deiitial address to Section J (Psychology), poinb 
out that Pierre eJanct and Miirton Prince m thd 
hypnotic period of psycho-pathology developed 
the concept of mental dissociation, and a char 
acteristic feature of this period is the frequonc, 
with which cases of multiple personality wert 
discovered Dissociation, for Janet, is the fiindn 
mental and all-important feature of neiirot 
disorders It is true that in the writings of Frei 
and Jung the w’^orcl ' dissociation ’ seldom occiii 
its place being largely taken by the term ‘ repre* 
sion ’ But it is characteristic of Dr. Browm’s vie 
that both unity and dissociation are regarded r 
aspects of the normal nund ; both are iiltimai 
In his latest book, '' Mind and Personality' 
Dr. Brown points out that recent discussions t 
personality stress the multiplicity—'' looking Uf 
unity as a result of interaction betwTKUi tlic mai ^ 
instead of regarding the unity as sometlun/j 
ultimate ” He admits that the unit»y of th J 
developed adult mind is to a great extent ai 
acquired unity, but holds not only that ultimati'.b 
we are multiple as well as unitary, but also tha^sj 
the feeling of unity is present at every moment o'* 
consciousness 

Lest such a view be regarded as an insignificant 
platitude, it may be noted that cusCkS of multiple 
personality are no longer on record among the 
psycho-analysts of to-day, who have rcqilaccd 
hypnosis by deep analysis, or mitognosis as 
Brown prefers to call it, the reason being that thc'l 
hypnotic method tended to produc*o multiplicity, 
whereas autognosis is a juoccss of umfkjaiioii. 
There is actual deyelopment of the mind goiiig on 
during the process towards the normal and the 
unitary. Any dissociation that is (.uKamragiHl by 
the method is a normal dissociation , any dis¬ 
sociation that is overcome is a pathologicsal 
dissociation or repression, that is, a dissociation 
'that is not complete or thoroughgoing. 

In an attempt to interpret character and per¬ 
sonality along these lines, Dr. Brown is th(U’efore 
unable to accept McDougall’s theory of the self 
as a system of monads wFich form" a hicrarcliy, 
in which there is one dominant monad, the conscious 
self, and a number of subsidiary monads that are, 
in a normal mind, adequately saibordiriated to the 
chief monad and arc m relation to the chief monad 
through telepathy, but in a cas(^ of multiple 
personality, one of these subsidiary monads may 
break loose and become insubordinate. On such 
highly hypothetical matters differcnccvs of opinioo 
are inevitable In many respects, however, 0r 
! Browm is in agreement with Mcd)ougall. It w / 

I scarcely be said that both hold a biolo,J 
: which neglects psychology is incomplete, as 1 
unity of the orgamsm becomes more intelhgi'll 
when we think of it as a mental, and in part, a C(, '1 
scious, unity. The ultimate factor is a purposi } 
general striving, which must bo assumed m ot$ | 
to account for the theory of conditioned reflexei' | 
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J^ARLY Blfl(UNKINGS OF ?LANT LtfF 

iUF F E. Eritsoh's address to Section 
.Botany) deals with Some Aspects of the 
cot-Day Investigation of Protophyta A study 
/ic sim])Icr Algm and holo])hytiG Flagollata is i 
tirst importance, since they afford the only 
(trial upon wliich we (tan base views of the early 
linings of plant-life and the mode of origin of 
0 ilant-body. The modern outlook with respect 
u PSP organisms dates from the distinction some 
years back of the Green (Isokontae) and 
tpw-grecn Algae (Heterokontie), as phyla origina- 
from separate flagellate ancestries The two 
o]es diff(T in certain morjihological features, but 
a,? fundamentally m physiological characteristics 
Q'tid-pigments, products of photosynthesis, etc ) 
jij Qc same basis nine further classes of jhgmented 
0 Sphyta are recognisable, representing as many 
^ utionary linos. Tlie old distinction between 
a ?- and Plagcllata is no longer tenable, since 
i^Dus classes of the latter (Chrysomonadmesc, 

(idiniea3, CryptomonadmeiB) have been shown to 
|sess true algal representatives It is probable 
<vt each series of holophytic Flagellata might 
ye advanced to algal organisation, although 
,ne (Euglenineise, Chloromonadinese) have ap- 
tfently failed to do so. The acquisition of algal 
iaracteristics (cell-wall, sexuality, etc.) has ensued 
I different levels in the different classes , thus, in 
jie HaterokontaB and Chrysophycese the motile 
Jnicells and the ])almelloid types are Flagellates, 
/Jpilst in the Isokontaj the same forms are 
x^valently algal. 

'"There is evident a far-going parallelism (homo- 
lasy) between the classes of pigmented Proto- 
yhyta. The same types of construction (unicellu- 
fir, colonial, filamentous) recur repeatedly and are 
|i part represented by astonishingly similar forms. 
Evolution has clearly progressed along analogous 
’ines in each class and, except in four (Baciilariales, 
fcryptophycese, Eugleninem, Chloromonadinese), has 
lulminated m the branched filament. The highest 
jlsokonti® (Chsetophorales) possess a plant-body 
differentiated into a system of prostrate threads 
and a branched projecting system. The same 
type of thalliis is found m the simplest brown and 
red seaweeds, most of which are nevertheless far 
more elaborate. The green Algse thus terminate 
^Jindly at the level at wdiich the two great marine 
“lyla commence 

In view, however, of the extreme capacity 
for morphological elaboration and for adaptation 
to very diverse habitats (including terrestrial 
ones) shown by the Isokontse, a failure to 
develop further in the direction generally in- 
^ated by the Phseophycese and Rhodophycese is 
jonceivabV, ; moreover, their photosynthetic 
a lipraent is that characteristic of land-plants, 
is implies that, approximately at the level of 
*)rphological differentiation and stature reached 
r the Isokbntse, the terrestrial habit was adopted 
|id that the more advanced green Alg<B have been 
|#ost because they became land-plants. The many 
»nalogips that can^ traced between Phseophycese 


and Rhodophyceae on one hand, and land-plants 
on the other, are to bo regarded as a natural 
outcome of the general evolutionary trend in the 
vegetable kingdom As regards the alternating 
generations, so characteristic of land-plants, the 
evidence for or against their occurrence in the 
higher green Algae is at present quite inadequate, 
and parallel cases to that of Pylaiella among the 
Ectocarpales are perhaps yet to be found in the 
Chaetophorales. 

The address concludes with remarks on the 
methods of investigation of the simpler Algae. The 
limitations of pure cultures are discussed and a 
direct periodic study, especially of the filamentous 
types, advocated Attention is directed to the ex¬ 
tremely backward position of Great Britain as regards 
fresh water biological stations and the urgent need 
for the establishment of a well-staffed and properly 
equipped station on the Norfolk Broads emphasised. 

Broadening the Edhcational Outlook. 

In her presidential address to Section L (Edu¬ 
cational Science), the Duchess of Aitholl deals 
with the point emphasised in the recent Report of 
the Board of Education’s Consultative Committee 
on the Education of the Adolescent, that the wide 
variations of capacities and gifts among the large 
number of children m the schools can only be 
by a wide variety of courses of instruction. 

After briefly reviewing the broadenin^^^*’^*' ' ’ 
curriculum, both in school and university ^ 
the Middle Ages, she points out that it is only 
within the last twenty or thirty years that there 
has been established a fairly balanced secondary 
curriculum in literary and scientific subjects, and 
that it IS not surprising, therefore, that the progress 
of handwork as an instrument of education has 
been slow But handwork, with its appeal to tl^ 
child’s creative interests, can be equally help|^i^ 
laymg the foundations of cultural developp^*"^^ 
may claim quite as much ‘ intellectual* 
abihty ’ as reading, VTiting, and arithmei^v. 

So far as secondary schools are concerned, it was 
only in 1912 that the Consultative Committee 
recommended that every secondary school should 
provide for the teachmg of some branch of educa¬ 
tional handwork. As regards elementary schoolsf 
the same Committee reported m 1905 in favour of 
schools which would combine a general education 
with some practical instruction in a course extend¬ 
ing up to 15 years of age, while the Education Act 
of 1918 has made it obligatory on education, 
authorities to provide practical and advanced 
mstruction for older scholars either in central 
schools and classes or otherwise. 

Although the need for a wider curriculum, 
including practical work, has thus clearly been 
recognised, the present position can scarcely be 
regarded as satisfactory There is still too grea-t 
a tendency to pass on as many children as possible 
to the ordinary secondary school where the curricu¬ 
lum, liowever well adapted for boys and girls of 
scholastic ability, miay be quite uiisuited to pupils 
of another type, leaving school at abou t 14 or 15 
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*f age. The reasons for the neglect of 
^.1 training have been various, but princi- 
lere has been a failure to appreciate the 
3gical issues involved Practical work is 
/ of securing the interest of the child, and 
an be no intellectual development without 
‘ and understanding. This truth does not 
apply to the }'ounger children, as recent 
igical tests have shown that the need for 
ety of curriculum increases with adolescence, 
d nistriiction is not merely desirable for the 
1 backw’’ard, m wiiose case its w'orth is 
r recognised , it is necessary for those 
wko have a non-verbal or practical ability 
aay be quite equal to the normal and vet 
to ‘ho\v itself in the ordinary lessons of school 
d,V'^uuding an outlet for this practical ability, 
IS gained which reacts with good results 
prdinary school w'ork 

, it is important to remember that 

prfefi&i instruction is an element in character 
tapping fresh sources of energy and 
a wholesome corrective for the over- 
Ifookisi^ On educational grounds alone, there- 
ivt%, oi the post-primary stage there is need for 
|p\'*i|test variety of courses and for courses 
Mwiicliug practical instruction. 

instruction is also required from the point 
'nf view social and economic welfare. Practical 
^^Mll engender adaptability and will produce^ 
^ girls who will not regard the clerical 
vi^ms as the only avenue open to them, but 
will W>^‘ady to take their place in industry and 
will hnif the initiative to avail themselve ' '* +he 
0|jportilnities offered by our Empire overseas, it 
will fuitler assist in that important part of educa- 
llcm-—ti^ining fbr leisure; while, in so far as hand¬ 
work i» often co-operative, it will reinforce that 
in the team .spirit which is inculcated 
school games and school life generally. 

'st important task of education in the 
tuture is to develop new forms of post- 
mstraction which shall * not be a mere 
rival of the ordinary secondary school, 
r to every child a chance of developmg 
ability as well as of acquiring general 
fany difficulties have to be faced— 
im being a shortage of handicraft 
‘ ^ kept clearly in 

tqciW»,-fl?ogress wiU be sure, and we shall be able 
to l'’afae our system of education as to bring to 
-ae e of the community in its varying needs 
«;*tabtitions of equally varied abihty 

TOTIJBB AHD NaTIOKAL EoXJCATIOIir. 

414 aspects of agriculture in its relation to 
" are discussed in Mr. C. Q T. Morison’s 
ad<^ess to Section M (Agriculture) 

^■st with the provision of technical and 
trammg in agriculture, he points out 
can be regarded as complete v^hich 
provision for the mstruction all 
Mmp mrteers m ,the industry , no system c|n be 
^^PW;41J|^actory which is not morgLcom- 
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pletely utilised than the present. ' w 

vision of technical education foi the kmdlottl'ayil 
the farmer has been satisfactory 
manual worker, u])on w'hoso st 
eflicieiiey of the busmens more tl 
finds little or no opportunity for 

It is suggested that one rcavsoii 
technical education and rosearcr 
fiilJ effect ;ipov the agricultural m 
fact that uia»"v ^armors and alt 
inevitably cea^^ their general n,,. , m.; 

To obviate this it would be necess wy to ih 

something m the nature of genoMi edur fioo 
university type sJ^mild ^ ^ availabtr liirouofio'.r, i, 
country districus, sc oi.at cultural ‘^Miacalioti epk 
from vocational trauiii y, could In continiH‘d to 
much later age than at present. H Is lielo t|h^ 
before it is {)ossi!)le to make a I' dlcr i* <e of tf' i 
technical mstrucUon wdiich is, or (s‘oi be* piovide # 
it is necessary to arouse the desire for ir. , forrti 'ti 
it is necessary to create and nniiitaiu a jho 
receptive mind 

The present unsatisfactory condition of tl 
agricultural industry demands some definite |)olic 
and this can only be achieved if tlu^re is a great 
understanding of the needs of a-gtfoulturo b 
the whole population, urban as weW*a» rur,* 
Justification for this widening of agricuIt ui ! 
education is to be found in the fimdarrumlui in | 
portance to the nation of a flourishing ;> 

In the opinion of certain authorities^ we fto is nc ^ 
far off when not only Great Brifaffi iKt ais^' 
countries hitherto food - exporting w|ll ‘have 


---J''"* 

consider the framing of a definite national agr 

cultura] ])oJiev m the interests of Uf wlioC popi’ 
lation. If Kir Daniel Hall and ihoM* who th' 
with him are right, the time will sh</rtl\ (‘oioo n-hn, 
the demands of an increasing popid.iiiim will rnakM 
intensification of production incvitahle. 'riwtf l 
contiimed scientific investigation is necessary jif ' 
order to produce this result will only hw realisot 
by that nation which includes sonx' knotvletlge 
agriculture and food production m the n«,t,?c 
education of its citizens. 

It should be possible by broadening the basis . 
soientifie education to bring it more into tou^i 
with the realities of life. This could bo achiev 
by developmg, from the most olei enfsry naVH 
study, a conception of scientific '■r.iipitig '■ “ “ 
would meet all the requirements i-t thi.' ofd 
man, and would enable him to han- a i-rnt^vm 
and informed opinion about the mo'd fiuKlanientnll 
of all industries, and the various problenm of thel 
food supplies of the modern world As a p^yl 
educational and iion-vocational stud,,', .igricaB^'fi* 
is a suitable university subject if it 1..' ui.t'coi'ilii; 
as_ hitherto, almost entirely to the side i, ’ 
science, hut developed to include a st in ' .,{ eim 
agricultural conditions throughout (h, noi'ld, 
of economic science m its application 1 •. tofncultwilfc'?:,'i 
The world situation to-day demands 
tion on this subject among educahii i A*; 
precarious position of the industry in < 
demands a sympathetic understaudini'. Both’ ' 
demands can only be melhby fiilter wiphelb 
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MacNair (W. A.), The Zeeman Effect of tlio Hyperfine 
Structure Components of X 2537 of Mercury, 391 
MacNalty (Dr. A. S.), Epidemic Diseases of the Central 
Nervous System, 470 

Maepherson (Dr H.), The Chuich and Science : a Study 
of the Interrelation of Theological and Scientific 
Thought, 683 

Macvicar (S. M ), The Student’s Handbook of British 
Hepatics. Second edition, 294 
Magnus (Sir Philip), The Royal Society of Arts : its 
Services to Trade and Training, 823 
Magnxts (Prof. R.), [obituary article], 414 
Maix (Prof. A.), [death], 594 ; [obituary article], 666 
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Mairo (H ), and r do Poyta'nnlioiH’, BiKcovory ot Finns 
UKjm in ih(' noriii of Atmai, 174 
Maitland (Dr. H. B ), appoindnl profi^wMor of baottaaology, 
('liiC. in Manclu'KlitM’ UruvorHity, 100 
Majinudar (K ), Ki^jj^ulantu'w in tho Spark Sportnini ot 
Silver, 01S 

Makiyatna. (Jiro), da.pa-no'Hn PhocaaK'* MolluHra, (>33 
Mainiovvaki (Prot. H.), AnBiropolopfy of tin' \V(\si(^ninio,st 
Oriotit, 807 , appoini/od profosHor of anthiopology at 
tho London St'liool of Doononucs, 172 , Myth in 
Pnnutivo Psycholopjy, 115; kSox and Bopression m 
Sava^yc^ Socady, 088 , Tho Father in Primitive Psy¬ 
chology, 704 

Mallot (L ), The Lnmmosconco Phenomena m tho Course 
of Oxidising Reactions in Aqueous Solutions, 389 ; 
and R. Chquc't, A Photo-electric Coll for the Measure¬ 
ment of Mean Ultra-violet Radiation, 003 
Malloch (J K.), Notes on Australian Diptora (No. xi), 
428 ; (No. xii.), 802 ; (No xiii.), 003 
Mallock (A.), Fnction of Solids, 44, The Consistence of 
Mixtures of Triu^ Fluid and of a Fluid with Solid 
Particles, 619 

Mallory (W IT ), China : Land of Famine, 836 
Malquon ((L), FIydrates of Aluminium Nitrates, 642, 
Tho System Al(NO .))3 KNO^ • HgO at 25°, 140, 
Tho System Fo(NO.O,' AI(NOa )3 * KoO at 25°, 463 , 
Tho System, Fe(N(),)r~"KNOj--H^O at 25°, 826; 
Tho Systems AlCl.—HCL—HoO, KOI—HCl—H^O, 
and KNOa—FINO,--l>l 30 at 25° (Til ), 175 
Malurkar (S. L ), On tho Arc Spectrum of Antimony, 973 
Mandell (W.), The Determination of the Elastic Moduli of 
the Piezo-Electric Crystal Rochelle Salt by a Statical 
Method, 788 

Manson-Bahr (Dr. P. H ), and Lieut -Col A Alcock, The 
Life and Work of Sir Patrick Manson, 468 
Marcelet (H ), The Chemical Analysis of the Mud collected 
on the Upper Terrace of the Musee Oc^anographique 
of Monaco, following the Storm of October 31, 1926, 
714 ; The Determmation of some Physical Constants 
of Marine Animal Oils, 427 

Marts (H. B.), A Theory of the Upper Atmosphere and 
Meteors, 839 

Mark (Dr. H.), Dio Verwendung der ROntgenstrahlen m 
Chernie und Technik . ein Hilfsbuch fur Chemiker 
und Ingenieuro, 611 

Markov (A.), Photometry of the Moon’s Surface, 597 
Marks (F. L.), Tho Formation of Roads, 505 
MaiTatt (Dr. CL), appointed chief of the U.S Bureau of 
Entomology, 889 

Marmor (H. A ), The Tide at Tahati, 132 
Mairyat (Mrs ), bequest by, 893 

Marshall (Dr F H A ), The Breedmg and Rearmg of 
Farm Animals, 180 

Marshall (J. F), Principles and Practice of Mosqmto 
Control: being a Handbook to the British Mosquito 
Control Institute, 219 

Marshall (Miss S M.), and A P Orr, Marme Plankton m 
Relation to Physical and Chemical Factors, 458 
Marshall (W B.), The Hdix bipaitita of Australia, 895 
Martin (Sir Charles), presented with his portrait, 702 
Martin (Dr. L. C ), Expeiiments in Ultra-violet Refracto- 
metry, 642 

Martin (L H.), The Efficiency of iC-series Emission by 
i?-ionised atoms, 30 

Hartley (F C.), The Use of the Blood-Gronpmg Reactions 
in Forensic Investigation, 754 
Marvel, Bailey, and Sparberg, Synthesis of Taurme, 565 
Marvin (F. S.), Boissonnade’s Life and Work m Mediaeval 
Europe, Oct. 8, Suppt., 29 , Newton and Descartes 
75 

Mascarelli (L.), Diphenyl and its Derivatives, 862 
Mascr6 (M ), The Fixation of the Chondnome of the Plant 
CeU, 791 

Mason (A. V ), Modern Tramway Equipment, 164 
Mason (J.), elected a Fereday fellow of St. John’s College, 
Oxford, 677 

Mason (Major K.), Steroographic Survey, 600 
Mason (T. G.), and E J. Maskell, Translocation in the 
Cotton Plant, 782 

Massmgham (H. J.), Fee, Fi, Fo, Fum ; or. The Giants in 
England, 116 


Mather (R ), Iron and Steel m India, 97 
Matignon (0.), and J Calvot, The Chomical Properties of 
Pure Aluminium, 861 ; and Milo Germaine Maichal, 
The Action of Calcium, Magnosmm, and Aluminium on 
Boryllia, 790 

Matthai (G ), Photographs and Drawings of Recent 
Meandioid Astrand CoraJs, 860 
Mattho\i’'h (D J ), Temperature and Salinity Observations 
in tho Gulf of Aden, 512 

Matthews (R BoiTase), Electricity m Farming, 269 ; 
Electric Ploughing, 892 

Matuyama (Yosihani), The Surface Tension of Molten 
Metals and Alloys, 819 

Maufo (H B.), Some Problems m. Rhodesian Physical 
Geology, 746 

Maubert (A ), The Influence of Thorium X on the Activity 
of Emulsm, 714 

Maumor (Piof. R.), La construction collective de la maison 
en Kabylie : etude sur la cooperation economique 
chez les Berboros du D]urjura, 616 
Maviogordato, Dr T W. Wade, Mmers’ and Quarrvmen’s 
Phthisis, 273 

Mawdsiey (J. B ), The Origm of Anorthosite, 458 
Maw^son (Sir Douglas), Discovery of Nitrate in Central 
Australia, 889 
Maxim (H ), [death], 125 
Maxw^ell (Sir Herbert), Ophion luteus, 263 
Maxwell, James Clerk, The Scientific Papers ot. Edited 
by W. D Niven 2 Vols., 799 
May (R M.), Modifications ot Nerve Centres due to the 
Transplantation of the Eye and Olfactory Organ in 
Anuran Embryos, 390 

le May (R.), An Asian Arcady . the Land and Peoples of 
Northern Siam, 78 

Mazumdar (B. C ), The Aborigines of the Highlands of 
Central India, 186 

Mazza (L ), The Products formed during the Working of 
Lead Accumulators, 247 

Mecke (Dr R.), Leitfaden der praktischen Experimental- 
physik : fur Vorlosung und Unterncht, 79 
Meggers (W. F ), The Spectra of Scandium, 314 
Meggitt (Prof. F. J ), Burmese Hehninthes, 131 , The 
Cestodes of Mammals, Oct. 8 , Suppt., 33 
Mehta (N C.), A Jama Image of Ajitanatha, 61 
Meinesz (Dr. V ), appomted professor of geodesy in the 
University of Utrecht, 899 

Mellor (Dr J. W.), A Comprehensive Treatise on Inorganic 
and Theoretical Chemistry. Vol. 7, 467 
M^mery (H.), The Sun and the Atmosphere, 318 
Mendes-Correa (Prof ), The Distribution of Man, 706 
Menkes (G.), The Action of Vitamins on the Fungi, 282 
Menzies (A. C.), Shifts and Reversals in Fuse-spectra, 
901 

Menzies (A. W. C ), and P. R. C. Macfarlane, The Salmon 
of the River Moisie, Eastern Canada, 825 
Menzies (W. J. M ), Growth of Salmon, 528 , Salmon of 
the Outer Hebrides, 96 

Menzler (F. A. A.), The Expert m the Civil Service, 406 
Merrill (Dr ), Stars with bright Iron Lines, 381 
Meyer (C. F.), and A. A Levm, The Infra-red Absorption 
Spectra of Acetylene (CgHg), Ethylene {C 2 H 4 ), and 
Ethane (CjjHa), 283 

Meyer (G. M.), Climatic Changes : their Causes and In¬ 
fluences, 365 

Meyrick (E.), Australian and New Zealand Insects, 720 
Miall (Dr S ), Chemical Reflections, 270 
Michael (A D.), [obituary article], 89 
Middleton (G.), and F. C. Hymas, Tests for Impurities in 
Ether, 973 

Miles (H. W.), Greenhouse Fumigation, 95 
Mill (Dr. HR), Belief and Evidence m "Water Divinmg, 
882 , The ‘ Green Flash,’ 876 
Millais (J. G ), Magnolias, 873 

Mijler (E. J ), and S. L. Bandemer, Adsorption on Charcoal, 
459 

Miller (W. E ), A Third Rambow Bow mside the Primary 
Bow, 929 

Millikan (Prof. B. A.), Evolution m Science and Religion, 
435 ; and I. S. Bowen, Energy Relationships and 
Ionisation Potentials of Atoms of the First Row of 
the Periodic Table in all Stages of Ionisation, 499 
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Mills (J. P-)j with a foreword by H Balfour and Supple¬ 
mentary Notes and Bibliography by Dr J H Hutton, 
The Ao Nagas, 612 

Milner (H B ), Supplement to an Introduction to Sedi¬ 
mentary Petrography • with special reference lo 
Loose Detrital Deposits and their Correlation by 
Petrographic Methods, 439 
Milsum (J. N.), Best Period and Germination, 132 
Minns (Dr E. H ), elected Disney piofessor of archaeology 
m Cambridge University, 207 
Mitchell (Dr P. Chalmers), Logic and Law m Biology, 574 ; 
Science and Philosophy, 656 

Mittag-Leffler (Prof M G.), [death], 125, [obituary 
article], 626 

Mitter (Prof P C.), Synthesis or Rubiadm, 729 
Mizimo (F ), Growth of Paramoecium, 493 
Moens (R ), and A Juliard, Some Chemical Reactions in 
the Gaseous Phase in High Frequency Electro- 
Magnetic Fields, 643 

Moir (J ), Colour and Chemical Constitution, Part xxiii , 
903 

Moir (J Reid), Discovery of Stone Implements of Lower 
Palseolithic Age in Ireland, 261 ; Report on Excava¬ 
tions at Hoxne m 1924 and 1926, 209 ; and J P. T. 
Burchell, The Lower Palaeolithic Implements of Sligo, 
768 

Molinari (Prof E.), Trattato di chimica Generale ed appli- 
cata air mdustria. Vol 2 Parte prima. Quarta 
edizione riveduta ed ampliata con la collaborazione 
del Prof G Bargellini Oct. 8, Suppt., 38 
Molisch (Prof. H ), Im Lande der aufgehenden Sonne, 543 
Mollier (Prof R.), English edition adapted and amplified 
from the third German edition by Dr H. Moss, The 
Mollier Steam Tables and Diagrams extended to the 
Critical Pressure, 873 
MoUison (Dr J. W ), [death], 594 

Mond (Su Alfred), Presidential address to the Institute of 
Fuel, 850 , The Chemical Industry, 666 
Mond (R ), appointed a member of the lesearch council of 
Imperial Chemical Industries, Ltd.; the work of, 925 
Monro (A W.), The Testmg of Seeds, 852 
Morand (M ), The Isotopes of Lithium, 422 
Moreau (Prof, RE), The Birds of iAacient Egypt, 563 
Morey (G W.), and N. L. Bowen, The Decomposition of 
Glass by Water at High Temiieratures and Pressures, 
30 

Morgan (ProL C Lloyd), Evolution • Emergent and Re¬ 
sultant, 81 

Morison (C. G. T ), Agricultuie and National Education, 
Sept. 3, Suppt, 28 , elected to an official studentship 
at Christ Church, Oxford, 936 
Morison (G D.), Acarine Disease and the Muscles of the 
Honey Bee, 259 

Morrison (D. M.), Helium Compound, 224 
Morse (J. K.), Atomic Lattices and Atomic Dimensions, 
104 

Mortensen (T.), The Post-larval Development of some 
Cidarids, 210 

Moulton (D.), New Gall-formmg Thysanoptera of Aus¬ 
tralia, 282 

Moureu (C.), 0, Dufraisse, and G. Berchet, Researches on 
Rubr«ae: Pseudombrene, 939 
Moyer (T. A.), and J. F, Wostrel, Practical Radio Con¬ 
struction and Repiairing, Oct. 8, Suppt, 40 
Muira (Ihachiro), Useful Extracts from Japanese Forest 
Trees. 743 

Mukerji (S. K.), The Biological Relations of Mercunalis 
perennw L., 824 

Muller (Dr. J. J. A.), Dutch Pendulum Observations in the 
Atlantic, the Pacific, and the Indian Oceans, 898 
Munro (Dr. N. G.), Amu Neolithic Implements, 312 
Murgatroyd, Strength of Electric Lamps, 784 
Murphy (Dr. J.), Primitive Man : his Essential Quest, 294 
Murphy (Dr. P. A.), appomted professor of plant pathology 
at the Albert Agricultural College, Glasnevin, 424 
Murray (Dr. J. A.}, Nuclear Degeneration, 131 
Murray (Miss M. A.), Consangumeous Marriage m Ancient 
Egjrpt, 312 

Murray-Rust (D.), appointed lecturer in natural science 
at Balliol College, Oxford, 641 
Myres (Prof. J. L.), Fictitious Amazons, 158 


Nagy (O ), A Now Typo of Electric Cord, 129 
Nall (G H ), vSutherlandshire Salmon, 420 
Narayan (Prof A. L.), and K. R Rao, Sorios m tho First 
Spark Spoctrum ot Tin, 120 

Nasmi (R ), and C Porlozza, Dotonnmaf ion of fho Con¬ 
centration ot Acl-ivo Hydrogen Ions in Italian Mineral 
Waters, 246 

Nasledow (Dr. D ), and Dr P Scharawsky, X-ray Tube 
Radiation, 708 

Natta (G.), Crystalline Structure of Ciesiiim Triehloro- 
meicurate, 826 ; Crystalline Sti’ueture of tho Chlorides 
of Tervalent Metals (i ), 175 , and E. Casazza, Crystal- 
Imo and Atomic Structure of Eoirous Hydroxide, 463 
Navasclime (Prot S G.), the seventieth birthday of, 852 
Naville (A.), Fertilisation and tho Chromosome Cycle of 
Ghloromijxwm Leyd'igi^ 319 

Naylor (V.), Solution of the Equation sin Ol()r=c, 178, 918 
Neavo (Dr S A ), Tho Control ot Insect Posts by Moans 
of Pai'asites, 267 

Negrosco (T ), The Quantitative Sensibility ot tho Lines of 
tho Spectrum, 427 

Negus (V E ), Function of tho Epiglottis, 817 
Nelson (R ), Storage and Transportation Disoasi^s of Veget¬ 
ables, 529 

Neri (F.), Ceitam Properties and Applications of the Neon 
Lamp, 642 

Newbery (E.), Overvoltage Jb’oldoms, 210 
Newbold (Miss), and others, Tho Statistics of Acicident 
Investigations, 786 

Newman (Prof. F. H ), The Electric Arc m High Vacuum, 
695 

Newman (M. H A.), A Gauge-Invatiani Tensor Calculus, 753 
Newnham (E. V ), Structure of Tropical Cyclones, 909 
Newton (E. T ), re-elected president of the Pala'onto- 
graphical Society, 129 

Newton (Prof. R.), Food-value of Pasture Grass, 367 
Newton (W. C. F.), and C D Daihngton, Moiosis in a 
Triploid Tulip, 13 

Newton and Wright, Ltd., Catalogue of Radiological 
Apparatus, 26 

Nicolle (C ), and C. Anderson, Tho Experimental Trans¬ 
mission of the SpiroiOuete of Sfianisli Recurrent Eovor 
by OrnithodoniH moubata and the Mechanism of this 
Transmission, 427 

Nobile ((General U ), to lend an Ualian Arctic expedition 
by airship, 630 

Nolan (Prof. j. J.), Observation of the Total Eclipso of tho 
Sim, 55 

Nolan (Prof. P. J.), and C. O’Brolchairi, Atmospheric 
Electrical Conductivity in connexion with tho Solar 
Eclipse of Juno 29, 1927, 902 

Nomitsu (T.), Y. Toyohara, and R Kamimoto, Percolation 
m a Sandy Seashore, 966 

Nonhebel (G.), J. Colvin, H S. Patterson, and Prof. K. 
Whytll,w-Gray, The Coagulation of Smokos and the 
Theory of Smoluchowski, 901 
Norberg (S.), ‘ Arcing ’ m Switches, 422 
Nord (F F ), The Mechanism of Enzyme Action, 82 
Norrish (R. G. W ), Photochemical Equilibrium m Nitiogen 
Peroxide, 62 

North (Prof. C. C.), Social Differentiation, 833 
Noyes (Prof. A. A.), awarded the Davy medal of the 
Royal Society, 701 ; presented with the Davy medal 
of the Royal Society, 821 

Noyes (Prof W. A.), Florentium or lllmiurn ? 14; Mag¬ 
netic Hydrogen Atoms and Non-magnotic Molecules, 
390; The Relation of the Octet of Electrons to 
Ionisation, 390 

Nuttall (Prof.), re-elected Quick professor of biology m 
Cambridge University, 822 
Nuttmg (late Prof. C. C.), Philippine Hydro ids, 25 


Obruchev (S. V.), Mountams of North-Eastern Siberia, 707 
O’Conner (P.), Growth of Pollen Tubes, 313 
O’Connor (Father E D.), Observation of the Total Eclipse 
of the Sun, 53. 

O’Donoghue (Prof. C. H.), appointed to a senior lecture¬ 
ship in zoology in Edmburgh University, 606 
Ogden (H. W,), Geographical Factors m the Cotton In¬ 
dustry, 931 
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Ogg (A,), "riie KSyniniotry atul Ciy.stallme Sirueture of the 
CryHtals IhitasHuirn, Aniirionium, Rul>i(lium, and 
(^avsiurn Sulphaio, 498 

Ogilvto (Sir (S ), Alpm(^ vStiulios and PictiuoH, 292 
Ogilvio (Miss [hskai 8.), Tho t'ood ot Tost-Laival Hforrmg 
h‘o»u ih(^ Scot-iash C^^aist, 84i) 

Oliphant (Major K. M.), Tuidnu* Soasoriuig, 89(> 

Oliphant (M L.)t Ihirclon, Adsorption of Gases 

00 tlu-) Surface of Mortairy, 584- 
Oort (Dr. J. H ), Rotation of ttic Galaxy, 491, 894 
Opponhoiiner (Prof. G ), uml Di*. K Kuhn, Die Formentc 
und ihro Wirkungon. Funfto Aufiage, Liot. 9-13, 8 , 
Lehi4)uch dor Enzyme Chemio, physikahsche 
Chornio und Biologic, 8 

Orcol (J ), Bho use of tho Photoolectric Coll for the Moasure- 
inont of the Reflecting Rower of Opaque Minerals, 939 
O’Riordan (G. E.), appointed principal of tho Battersea 
JAilytechnic, 207 

Orton (Dr. J. H.), Manoilow’s Blood-tost for Sex, 768 , 
On Incomplete Spawning and the Problem of Fertilisa¬ 
tion in (), vdiiUfi, 403 , Sex-change m the Oyster, 568 ; 
Fhe Habits and Economic Importance of the Bough 
Whelk-1hnglo {AH urex Grbuaceiw), 653 , Tho So-called 
\bscid So(‘r(dion in Spawning Oysters, 843 
Osborn (Riof. H. F.), Tho seventieth bnthday of, 236, 315 
Osgood (T. H.), appomtod an assistant lecturer in physics 
in Manchester University, 712 
Osman (0. W.)j Xho Granites of the Scilly Isles, and their 
Relation to the Dartmoor Granites, 939 
Owen (Prof. E A.), and H. I. Jones, Potentials during the 
Solar Eclipse, 120 


Pago (A ), elected president of the Institution of Electrical 
Engineers, 129 ; Inaugural Presidential Address, 669 
Paget (Sir R, A. S ), The Origin of Speech, 47 
Pamlovo (Paul), Absolu et Relativity, 778 , The Evolution 
of Scientific Conceptions on the Structure of Matter, 
777 ; Tho mathematical work of, 701 
Paltauf (A.), The Colouring of Living Cell Nuclei, 68 
Paneth (Prof. F.), The use of Radio-Elements as Indicators, 
884 

Paranjpo (Prof. G. R ), and H. D. Tendulkar, Use of 
Carbon Dioxide m a Mercury Interrupter, 117 
Paris (Dr E. T.), On the Reflexion of Sound from a Porous 
Surface, 102, Sound Absorption Coefficients measured 
bv Reverberation and Stationary-wave Methods, 806, 
880 

Parker (R. N.), Indian Forest Plants, 564 
Parrmgton (F. R.), appointed assistant to the super¬ 
intendent of the Museum of Zoology, Cambridge 
University, 640 

Parrish (P,), and A. Ogilvie, Artificial Fertilisers ; their 
Chemistry, Manufacture and Application, 579 
Parsons (Prof. F. G.), The Englishman of the Future, 482 ; 

Sept. 3, Suppt,, 25 ; The Hythe Skulls, 84 
Partington (Prof. J. R ), Chinese Alchemy, 878; The 
Relationship between Chmese and Arabic Alchemy, 
158 

Patanc (L ), The Permtestmal Layer of the Meso-Intestme 
of Balanus, 975 

Paternot, Maillet, and Rehm, An Automatic Ventilator for 
the Permanent Natural Ventilation of Rooms, 940 
Paterson (C C.), The Cost of Conducting Materials, 963 
Paterson (D.), Textile Colour Mixing . a Manual mtended 
for the Use of Dyers, Calico Pi inters, and Colour 
Chemists. Third revised edition, 721 
Patterson (A. L.), The Scattermg of Electrons from Smgle 
Crystals of Nickel, 46 

Pawlowskv (Prof. E. N-), Gifttiere und ihre Giftigkeit, 
Oct. 8, Supi>t., 34 

Pearl (Prof. R.), Alcohol and Longevity, 394 ; The Biology 
of Population Growth, 394; The Inheritance Factor 
in Pneumonia, 239; J. R. Milner, and Sylvia L. 
Parker, Population Density and Duration of Life 
in Drosophila, 563 

Pearsall (Dr W. H ), and Marjory Wray, The Calcifuge 
Habit in Moorland Plants, 743 
Pearson (Miss), Primitive Artiodactyla, 672 
Pearson (Prof. Karl), Biology and Birth-Control, 807 ; The 
Right of the Unborn Child, 646 ; The Tribal God, 880 


Poddio (Prof W.), Maxwell’s Scientific Papers, 799; 
Weber’s Theory of Molecular Magnetism, and the 
Internal Field, 80 

Pool (J*. B ), Dr P. L. Robinson, and H. C. Smith, The 
lufluonee of Insoluble Materials on the Physical 
Properties of Liquids, 514 

Poet (Prof. T. E.), Tho Egyptian God of Medicine, 358 
Ponfold (A. R ), Tho Essential Oil of Eucalyptus Bakery 
390; The Essential Oils of Two Species of Bseckea, 
975; and F. R. Morrison, A critical Exammation of 
Eucalyptus d%ves, etc (Part i ), 282 ; The Essential 
Oils of Eucalyptus micrayitha and E. hmnastoma, 
Part 1 ., 643 

Penman (Prof D ), and Dr. J. S Penman, The Principles 
and Practice of Mme Ventilation, 113 
Pentchoff (N P ), Researches on the Rare Gases of some 
Bulgarian Thermal Spiings, 463 
Percy (Lord Eustace), The Future of Technical Education, 
712 

Perkins (M.), The Manoilov and other ‘Chemical Sex Re¬ 
actions ’, 654 

Pernot (Mile, M ), The System Mercuric Iodide, Potassium 
Iodide and Water, 861 

Perold (Prof. A I.), A Treatise on Viticulture, 77 
Perrakis (N), The Magnetic Properties of Vanadyl 
Chloride and Sulphate and the Atomic Moment of 
Tetravalent Vanadium, 138 ; The Magnetic Study of 
Vanadium Tetroxide and Trioxide, 281 
Perrier (C.), Two Recent Notes by Philibert, 176 
Perrm (J.), Valency and Addition Compounds, 607 
Perrme (Prof. C. D.), A Discussion of Stellar Variability, 
166 

Perring and Douglas, Increasing the Lift of an Aerofoil, 
856 

Perrot (E.), and Raymond-Hamet, The Yage, A Plant 
used as a Stimulant by the Indians of the Amazon 
Region of tho Equator and of Colombia, 31 
Petrie (Sir Flmders), Archceological Work at Gerar, 56, 
Egypt over the Border, 95 

Pettersson (H ), und G. Kirsch, Atomzertrummerung : 
Verwandlung der Elemente durch Bestrahlung mit 
a-Teilchen, 178 

Pettit (E.), Ultra-violet Solar Radiation, 390 
Philippi (E ), R. Seka, and others, The Oxidation of 
Charcoal with Sulphuric Acid, 211 
Phillips (F. C ), elected a fellow of Corpus Christi College, 
Cambridge, 822 

Phillips (Dr. J.), Forestry Research in South Africa, 461 
Phillips (J. F. V ), The Behaviour of Acacia Mdanoxijlon 
R. Br. (Tasmanian blackwood) in the Knysna Forests, 
499 

Phillips (W. J.), The Biology of a Wheat Jointworm 
Parasite, 671 

Piccardi (Prof. G ), Isotopy, Excess Weight, and Atomic 
Structure, 139; Possible Mechanism of Atomic 
Dismtegration, 442 

Pictet (R.), Experimental Demonstration of the Potential 
of the Ether, 974 

Pictet (A.), and H. Vogel, The Synthesis of Lactose, 389 ; 

The Synthesis of Maltose, 282 
Pidduck (F. B.), Adjomt Differential Equations, 753 
Pien (J.), The Influence of Calcium Cyanamide on the 
Reaction of the Soil, 319 

Pi^ron (Prof. H.), translated by C. K. Ogden, Thought and 
the Brain, 506 

Pierre and Deffontames, Discovery of a Tardenoismn 
Station at Cape Blanc-Nez, 163 
Pilgrim (Dr ), New Fossil Primates from India, 671 
Pilsbry (Dr H. A.), AmpuUarudiB of Jamaica and Cuba, 
671 ; Japanese Land Mollusca, 421; Some Helieinna , 
from Mexico and Texas, 240 , and Dr. J. Bequaert, 
Non-Marine Mollusca of the Belgian Congo, 204 
Pirrie (Dr. H.), and others. Plague m South Africa, 239 
Pitt (Frances), Animal Mmd, 79 
Pittard (Prof. E.), Cancer m Europe, 203 
Pitt-Rivers (Capt. G. H. Lane Fox), The Clash of Culture 
and the Contact of Races: an Anthropological and 
Psychological Study of the Laws of Racial Adapta¬ 
bility, with Special Reference to the Depopulation of 
the Pacific and the Government of Subject Races, 
759 
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Piveteau (J ), Some Fossil Fishes from tho Noith of 
Madagascar, 31 

Planck {Prof. Max), Light Quanta, 241 , Vorle&imgon 
uberThermochTiamik. Achte x4iiflage, 837 , impending 
retuement of, 641 

van der Pol (Dr. B.), and J. van dor Mark, Frequency 
Demiiltiphcation, 363 
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Poulsen (E. M.), The Danish Lobster Fishery, 387 
Pram (Sir David), Presidential Address to the Qiiekett 
Microscopical Club, 23 
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Society, 704 ; impending retirement and work of, 813 
Procter (Prof. H. H.), [obituary article], 376; A post¬ 
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m honour of, 488 

Pryde (J ), Recent Advances in Biochemistry, 152 
Puckett (Prof. N. X.), Folk Beliefs of the Southern Xegro, 
Oct. 8, Suppt., 31 
Pulfnch (Prof. C.), [death], 378 
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Quigley (H.), The Thermal Efficiency of Electric Generating 
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Quihard (C.), Measurement of the Oxidisability of Alu¬ 
minium and its Commercial Alloys after Activation 
with Mercuric Chloride, 861 

Quintin (MUe. M.), A Relation between the Activity of the 
Hydrogen Ions H 4 - and that of Metallic Cations m a 
Solution of Salts of the heavy Metals, 210 


Rainford (H.), and Prof R. V. Wheeler, Electrical 
Apparatus for Mines, 347 

Raman (Prof C. V.), Optical Behaviour of Protein 
Solutions, 158 ; Thermal Degeneration of the X-ray 
Haloes in Liquids, 770 ; Thermodynamics, Wave- 
theory, and the Compton Efiect, 960 ; and 0. M. 
Sogani, X-ray Diffraction m Liquids, 514; and 
K. S. Kjishnan, A Theory of Electric and Magnetic 
Birefringence m Liquids, 790; A Theory of the 
Optical and Electrical Properties of Liquids, 901 ; 
The Maxwell Effect m Liquids, 726 
Bamart (Mme.), Mile. Laclotre, and M. Anagnostopoulos, 
Action of the Organo-Magnesium Compounds on the 
a-Trisubstituted Primary Amides, 351 
Ramart-Lucas (Mme), The Mechanism of Molecular 
Transpositions, 607; and M Fasal, Study of the 
Pyrrolidones, 31 

Ramsbottom (J.), appomted a deputy keeper in the 
department of Botany m tlie Xatural’ History Museum, 
812 

Rao (T. V M.), A Study of Bauxite, 754 
Raper (A. R.), The Equilibrium Diagram of Copper-tin 
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Rasetti (F ), The Intensity of a Prohibited Polassium 
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Rastall (Dr R H ), Physico-ehoniical Ooology, ]47 
Ratcliffe (J A ), elected a lellow ot Sidney Sushox Cblhsge 
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University, 100 

Rater (S ), The Floetric Arc in High Vacuum, 548 
Rattray (Capt R S ), with chapt.ers by C T. Bennett, 
V Blake, H S Buxton, R R Mamii, and C G. 
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Rawlings (A L ), Toft and Kersey’s Theory ol Machines, 93 2 
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Read (Prof B E ), Chmoso Alchemy, 877 
Read (Prof J ), Addresses at Sexoy’s School, 962 , Teach¬ 
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Ready (Mario M ), Physical Education in American 
Colleges and Universities, 462 
de Reaumur (R A Ferchault), ITo Natural Mistoiy of 
Ants, translated and annotated liy lh*of. W. M. 
Wlieeler, 356 

Rebillet, Caiburation in Internal Conibusiion Motors, 350 
Record (Prof. S J ), presentation of })lants to the Smith¬ 
sonian Institution, 60 

Redeke (Dr. H. C.), “ IGoUierondo Siaiionen,” 310; 

River Pollution and Fisheries, 171 
Redfern, Jr (F ), Tho Now British 15-Arm Automatic 
Suction Bottle Mach me, 31 
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Cambridge University, 751 

R 6 dma 3 me (S^ir Richard), Causes and Effects of Mining 
Subsidence, 622 

Rees (J. P ), resignation fiom I^irmingham University, 006 
Reeves (F), Cat Creek and Devil’s Basin Oilfields, 
Montana, 313 

Regan (C. I’ate), eloclod an honorary memlier of tho 
Yorkshiio Philosophical Society, 786 
Relider (A.), Manual ol CHiltivated I’reits and Shrubs 
Hardy m North Amm'ica: exclusivi^ of thi^ Sub¬ 
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Reilly (Prof. J.), and G. Pyue, A Modified Micro-method 
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826 

Remington (R. E ), A New Source of Arsenic, 275 
Rendle (B. J.), Dug-out Canoe in Algoa Bay, 621 
Renner (G T.), Causes of Tropical Rainfall, 02 
Rennie (Dr. J ), Acarine Disease m Hive Bees, 95 
Revordm (L ), The Fauna of the Station of Sumpf (Zoug), 
Bronze Ago, 103 

Reynolds (J. H.), [death], 125 , [obituary article], 234 
Ricardo (H R.), awarded tho Compton modal of the 
Institution of Automobile Engineers, 631 
Rice (B. L.), [death], 126 

Rice (Prof, J ), Relativity: an Exfiosition without 
Mathematics, 704 

Rice (Prof. V A ), Breeding and Improvement of Farm 
Animals, 180 

Richards (A N.), and J. B. Barnwell, Tho Question of 
j Secretion of Iffionosiilphonophthaleino by the Renal 
Tubule, 65 

Richards, Jr (D. W ), On the Mechanics of Blood Flow, 
390 

Richardson (Dr E. G ), Sound . a Physical Text-book, 760; 

The Production of Sound by Heat, 445 
Richardson (J. C.), Effect of Quicklime soaked m Petroleum 
m Contact with Water, 165 

Richardson (Prof. 0. W ), On the Intensity Distribution 
among the Lines of Certain Bands m tho Spectrum of 
the Hydrogen Molecule, 753 ; and F. 8 Robertson, 
The Emission of Soft X-rays by different Eloinonts, 30 
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Kichey (J. E.). The Htructural RolaLions ot the Mourne 
(Iraniios (Ireland), 245 

Richter (C, E ), TIk^ Hydrogen Atom with a Spinning 
Electron in Wave Moiduinies, 391 
Richtmyer (Erot, 9. Is. ), Absorption of X-rays in various 
Elements, 915 

Ridoal (Dr. E. K.), Structure and Formation of Colloidal 
Parfcickss, 7H, The influonco ot Water m Physical 
Ohang(\ 27 , and Prof. H. S Taylor, Catalysis in 
Theory and Practice. Second edition, 540 
Rimington (C.l, re-elected Benn W. Levy reseaich student 
in biochemistry in Cambridge University, 787 
Risler (J.), The Phenomena of Gas Absorption and 
Equilibrium of Pressure in Lamps without Filament, 
861 

Ritchie (Dr J ), Damage by Marine Crustaceans, 457 
Bivots (the late Dr. W H. R.), Psychology and Ethnology, 

Rivott (Prot. A. C. D ), The Plying Fox Pest in Australia, 
189 

Roberts (F.), awarded the William Kirtley senior scholar- 
shi[) m engineering m Manchester University, 712 
Roberts (K A.), elected a fellow of Gonville and Caius 
College, Cambridge, 822 

Roberts (S. H.), Population Problems of the Pacific, Oct. 8, 
Suppt., 29 

Robertson (A. 0.), A Case of Negative Catalysis in a 
Homogeneous System, 103 

Robertson (W A ), Specimens of Tropical Timbers, 14 
Robinson (Prof. E. 8.), Practical Psychology. Human 
Nature in Everyday Life, 327 
Robinson (Prof R.), An Aspect of the Biochemistry of 
the Sugars, 44, 656 

Rockefeller, Jr. (J. D.), gift for the building and mam- 
tenance of a museum m Jerusalem, 780 
Rodebush (W H.), Chemical Constants and Absolute 
Entropy, 103 

Roemer (Prof. T.), untor Mitwirkung von Dr A. Schaum¬ 
burg, Plandbuch der Zuckerrubenbaues, 722 
Rogers (J B ), the work of, 236 
Rogers (W ), Reduction of Mixed Oxides, 314 
Rolla (L.), and G Piceardi, Electro-affinity Potential of 
Molybdio Anhydride, 175 , Ionisation Potential of 
Terbium, 642 

Rolleston* (Sir Humphry), Clinical Variations in Disease 
from the Historical Point of View, 194 , Concerning 
Old Ago, July 2, Suppt*, 2; elected piesident of the 
Bontgon Society and th6 British Institute of Radiology, 
778 

Rolt (F H.), and H. Barrell, Contact of Flat Surfaces, 788 
Boos (C. F.), A Dynamical Theory of Economic Eqm- 
hbrium, 283 

Rosen (B.), Molecular Spectra, 169 

Rosenhain (Dr. W.), The Structure of Metals, 217 ; and 
D. Hanson, Mild Steel under Prolonged Stress at 
300^ C , 744 

Rosenhead (L ), Resistance to a Barrier m the Shape of 
an Arc of a Circle, 789 

Rosenheim (Dr. 0.), and T A Webster, The Sources of 
Supply of Vitamins A and D, 440 
Ross (Sir Ronald), awarded the gold medal of the African 
Society, 196, 235 ; awarded the Harben gold medal 
of the" Royal Institute of Public Health, 527 
Ross-Mackonzie (J ), A Standard Manual of Brewing and 
Malting and Laboratory Companion, 575 
Roth6 (E.), J. Laeoste, and Mile. Y. Dammann, Earth¬ 
quakes m France m 1926, 389 
Roubaiid (E.), The Tropic Preferences of Pyramta 
nubilahSy 939 

Roughton (Dr F. J. W.), appointed lecturer m physiology 
m Cambridge Umversity, 317 
Rowe (A ), Beth-Shan m 1926, 345 

Rowe (Prof F. M ), Science and Art of the Dyer and 
Colourist, 721 

Rudaux (L.), Ideal Lunar Landscapes, 705 
Russell (Dr A. S ), Radioactive Haloes: Possible 
Identification of ‘ Hibermum,’ 545 , The Aetuuum 
Series and the Order of Stability of Radioactive 
Isotopes, 402 

Russell (F. S.), Vertical Distribution of Marme Macro- 
Plankton, 25, 240 


Russell (Prof. H N ), Exceptional Stars, 419; The 
Atmospheres of the Giant Planets, 631 , The Tem¬ 
perature of Mars, 311; Dr R. S. Dugan, and Dr. 
J Q Stewart, Astronomy. A Revision of Young’s 
Manual of Astronomy. 2 Vols., 649 , and IV. F. 
Maggers, The Spectra of Scandium, 897 
Russell (Sir John), conferment upon, of an honorary 
doctorate by Maryland University, 64 ; Prof. K D. 
Glinka, 887 ; Soil Conditions and Plant Growth. 
Fifth edition, SOI 

Rutherford (Sir Ernest), elected a foreign associate of the 
Pans Academy of Sciences, 963 , Presidential 
Address to the Royal Society, 821 , recommended 
for re-election as president of the Royal Society, 701; 
Scientific Aspects of Intense Magnetic Fields and 
High Voltages, 809 , Study and Research m Physics, 
656 

Ryan (Prof H.), J. Keane, and J. C McGahon, On 
3-Nitrodiphenylene Oxide, 174, and V. Coyle, The 
Hydrolysis of ii-Butyl Nitrate, 174 
Ryd (V. H.), The Energy of Cyclones, 897 
Ryde (J. W.), The Spectrum of Carbon-ares m Air at 
High-current Densities, 753 

Ryschkewitsch (Dr. E.), Graphit • Charaktenstik, Erzeu- 
gung, Verarbeitung und Verwendung, 361 


Sabatier (P), Naeh der zweiten franzdsischen Auflage, 
ubersetzt von Dr B FmkeLstein Mit einem Litera- 
turnachweis fur die Jahre 1920 bis 1926, bearbeitet 
von Dr H Hauber. Die Katalys© in der orgamschen 
Chemie, 540 , and A Fernandez, Dehydrogenations 
and Hydi’ogenations Catalysed by Metallic Oxides, 350 
Sabine (Florence R.), and C. A Doan, Effect of Tubercle 
Bacilli and the Chemical Fractions obtamed from 
Analysis on the Cells of the Connected Tissues in 
Rabbits, 499 

Sadler (Sir Michael), appomted Rede lecturer for 1928, 900 
St, John (C. E.). Revision of Rowland’s Preliminary Tables 
of Solar Spectrum Wave-lengths, 715 
St. Maracmeanu (Mile.), The Special Effect of Polonium, 
Sunlight and Electricity at High Voltage on Lead, 281; 
and Dr. H. Deslandres, The Radioactivity of Lead 
which has been submitted for a long period to Solar 
Radiation, 67 ; and Dr. H. Deslandres, Radioactivity 
of Matter after Long Exposure to Solar Radiation, 174 
de Samt Perier (le Comte), Cave Exploi ation at Lespugue, 
France, 598 

Samty (J. E ), Acheulean Flaking Site at \Vhitlmgham, 
Norfolk, 209 

Salisbury (Dr. E. J.), The Vegetation of the British 
Empire, 359 

Salmon (Dr. T. W), [death], 487 

Sampson (Prof R A ), awarded the Hopkms Prize of the 
Cambridge Philosophical Society for 1912-15, 815 ; 
Observation of the Total Eclipse of the Sim, 53 
Sanford (R. L.), and J. M Barry, Magnetic Induction m 
Sheet Steel, 422 

Sandifer (D. A M ), resignation from Birmmgham Univer¬ 
sity, 606 

Sandon (H ), The Composition and Distribution of the 
Protozoan Fauna of the Soil, 438 
Sanger-Shepherd (E.), [death], 196 

Sano (the late Prof. Shizuwo), Scientific Papers, Oct. 8, 
Suppt, 40 

Santalov (A A ), and Dr. L. Segal, Soviet Union Year- 
Book, 1927, 10 

Sarton (Dr. G ), Introduction to the History of Science. 
VoL 1, 648 

Savage (Dr W. G ), Food Poisoning, 629 
Sborgi (U ), Anodic Behaviour of Metals m Non-aqueous 
Solutions, 175 

Schaffer (Prof F. X), elected a foreign correspondent of 
the Geological Society, 59 

Scharheb (Dam© Mary), The Psychology of Childhood: 
Normal and Abnormal, 913 

Schimpf (Prof. H. W.), Fourth edition, revised and en¬ 
larged by Dr. I. Cone. Essentials of Volumetric 
Analysis : an Introduction to the Subject, adapted 
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Schmidt (E. F ), A Stratigraphic Study of the Gila-Salt 
Kegion, Arizona, 283 

Schmidt (Prof, dohs ), Eel Larva?, 312 ; Fie&hwater Eols 
in the Pacific Area, 457 

Schmidt (K. P.), Some Chinese Frogs and Toads, 930 
Schmidt (Pater W ), Die Sprachfamilien und Spiachon- 
Icreise der Erde, 288 

Schmidt (S ), The Process of Efentrahsation Between 
Toxins and Antitoxms (Diphtheria and Tetanus), 903 
Schoder (Prof E. W ), and Prof. F M Dawson, Hydraulics, 

Schoeller (W. P.), and E. C. Deering, The Separation of 
Titanium from Tantalum and Niobium, 607 
Schonland (B. F J ), The Exchange of Electricity Between 
Thunderstorms and the Ground, 319 
Schopfer (W. H ), The Refractive Index of the Cysticeric 
Fluid and its Variations, 31 ; The Sexuality of the 
Heteorothallic Mucoimeas, 247, Influence of the 
Nutritive Medium on the Formation of the Zygotos 
in the Heterothalhc Mucormeie, 319 
Schorger (Dr A W.), The Chemistry of Cellulose and 
Wood, 399 

Schou (S. A ), The Transformation of Acetaldehyde into its 
Enolic form, 139 

SchrOdmger (Dr E ), appointed professor of physics in the 
University of Berlin, 641 

Schryver (Dr. S. B.), and H W. Buston, The Isolation of 
*Some Undescnbed Products of Hydrolysis of Proteins 
(Part IV,), 66 

Schuchert (Prof C.), elected a foreign correspondent of the 
Geological Society, 59 

Schumpeter (Piof J.), The Instability of our Economic 
System, 569 

Scott (Dr Flora M ), Limnology m California, 598 
Scott (Prof, W, R ), Sir William Ashley, 233 
Scremm (L.), Variations m the Ionic Equilibrium as Factors 
of Pharmacological Action, 826 
Searles (Lt.-Comdr. P J ), Megalithic Monuments in the 
Marianas, 855 

Seeliger (Dr R.), and Dr. H. Schmick, The Carlion Arc, 633 
Segerbiom (W,), Properties of Inorganic Substances : a 
Second Revision and Enlai'ge’ment of Tables of 
Properties of over Fifteen Hmidred Common Inor¬ 
ganic Substances, 10 

Sehgman (Brenda Z,), Religion in a Barbaric Kingdom, 396 
Seligman (Prof. C. G.), Cultures and Migration, 685 
Semple (W.), The ‘ Green Flash 877 
Senderens (J. B.), and J. Aboulonc, The Decomposition of 
the Fatty Acids by Sulphuric Acid, 939 
Serebrovsky (Dr, A. S.), Size of the Gene, 313 
Serini, Elastic Co-actions, 211 

Serem (E.), The Chromatophores of the Cephalopods, 862 
Seth (Prof. J. B.), A Change m the Refractive Index of Air 
when an Electric Flow Discharge is passing through it, 
880 

Sewell (Major R. B S ), A Burrowmg Cirripede, 168 j 
Dug-out Canoe m Algoa Bay, 227 
Seymour (Dr. St John D ), and H. L. Neligan, True Irish 
Ghost Stories, Second edition, 151 
Shajn (Dr. G.), The Spectrum of the Comet Pons-Wiimecke, 

964 

Shanahan (Dr, E. W.), South America . an Economic and 
Regional Geography; with an Historical Chapter, 
580 

Shand (Prof. S. J ), Eruptive Rocks ; their Genesis, Com¬ 
position, Classification, and their Relation to Ore- 
Deposits ; with a Chapter on Meteorites, 872 
Sharman (C. F.), A Differential Retardmg Potential 
Method for the Study of the Energy Distribution of 
Slow Electronic Emissions, 245 
Shaw (Sir Napier), Meteorology : Ancient and Modern, 190 
Shaxby (Dr, J H.), Photometric Measurements durmg the 
Total Solar Eclipse, 83 

Sheehan (H. L.), appomted demonstrator in pathology m 
Manchester Umversity, 606 

Sheehy (E. J.), appomted lecturer in animal nutrition at 
the Albert Agricultural College, Glasnevm, 424 
Sheffield (MissF. M. L ), Chromosome Linkage m QEnothera 

965 

Sheppard (Dr, S, E.), Tnvelli, and Wightman, The Sensi¬ 
tive Centres of Silver Bromide Particles, 62 


Sheppaid (W F ), The Fit of a Formula for Discrepant 
Observations, 938 

Sherrard (G. O ), appoiniod lecturer m boriiculturo at the 
Albert Agricultural College, Glasnevm, 424 
Sherrington (Sir Charles), aw'arded tlio Cop)(\y Modal of Iho 
Royal Society, 701 ; presimted with the Copkw Medal 
ot the Royal Society, 821 ; awardinl iho Conway 
Evans Prize, 811 

Shibata (Prof Koita), The Constitution of the Th'oieins, 459 
Shima (G ), The Luminous Organs of Watasonia, 817 
Shimizu (S.) , T. Nagao, Tertiary Cephelopoda, from 
Japan, 274 

Shmoda, The Constitution of Gentisin, 565 

Shipley (Sir Arthur Everett), [obituary article], 486; 
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Shiiatori (K.), Variation of Radioactivity of Hot-si3rmgs, 
565 

Shull (Piof C. A ), Light Rofieetion from Leaves, 896 
Shukoff (Prof 1. I ), Sinootli Electrodes for pH and 
Conductivity Moasurmnents, LI 
Sidgwick (Dr N. V ), Co-orchnation Corn]K)unds, Sept 3, 
Sup pi , 22 

Siemens Bios., Ltd , List of Distance Thermometers, 204 
Silsboe (F B.), Cm rent Distribution m Supraconductors, 
499 

Silslieo, Superconductivity, 818 

da Silva (M A ), The Defoi mat-ion of the Ionisation Curve 
in Pure Argon liy the Addition of Oxygen, 246 
Simmons (C E ), Forestry in India, 251 
Simmons (W. C ), Geological Survey of Uganda, 695 
Simon (Dr F.), Low-temporaturo Process, 3*16 
Simpson (Dr. G C ), Past Climates, 173, 192 
Sims (L G. A.), Electric Storage, 739 
do Sitter (Prof W.), Variable Rotation of the Eartli, 201 
Skaifo (Dr. S H.), The Teaching of Zoology in South 
African Schools, 746 

Slater (J. C ), The Structure of the Hdium Atom (i ), 301 
Slavik (Prof F.), elected a foreign correspondent of the 
Geological Society, 59 

Slrpher (V. M.), The Spectrum of the Comet Ihins-Wan- 
nocko, 964 

Slomo (I) ), The Osteology of a Bushman dh’ibe, 903 
Sinekal (A.), The Behaviour of the Ions of Insulating 
Crystals in Electric Fields, 67i) 

Smith (A. 1). Buchanan), S(^\-limi(.ed Horns in (iatth^ 706 
Smith (C. J.), A Now Dinorential Dilaiometm* tor the 
Determination oi Volume Changes during Solidifica¬ 
tion, 102 

Smith (0. S ), Cathodic Disintegration as a Method of 
Etching Spocimons for Mid-allography, 427 
Smith (Dr. E. A.), [death], 594 

Smith (Eng.-Capt E. C.), Calendar of Discovery and 
Invention, 918 

Smith (Prof. E F ), Old Chemistnos, Oct. 8, Suppt., 32 
Smith (Dr. E F ), [death], 234 

Smith (E. W.), Tlie Oxidation of Branched Cham Aliphatic 
Acids, 974 

Smith (Dr E E ), awarded the Ouddoll modal of the 
Physical Society ; the work of, 925 
Smith (Prof. G. Elliot), Brain and Mmd, 506 , Double 
Innervation of Striated Muscle, 258 ; Pawlowsky’s 
Gifttiere und ihre Giftigkoit, Oct. 8, Suppi., 34 , The 
Evolution of Man. Second edition, Oct. 8, Suppt., 30 
Smith (Dr J. D. Mam), The Electronic Structure of Atoms 
and the Periodic ClasBification, 708 ; The Rare Earths, 
583 

Smith (Prof. J. Lorrain), and T. Hoit.io, The Distribution 
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^ 824 

Smith (N.), Monograph of the Sea-Snakes (Hydrophiidie), 

223 

Smith (Miss May), M. Culpin, and E. Farmer, Tele¬ 
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Smith (N. H.), The Atomic Weight of Scandium, 459 
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^ Diesel Engines, 837 

Smith (R. A.), appomted Keeper of British and Medieval 
antiquities in the British Museum, 812 
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Smith (K. T ), l^]loctneal Results on the Swiss federal 
Railways, 704 

Smith (Prof Stanley), Some Further Spectral Lines of 
Trobly-ioms(^d Gerinanmm, 728 
Smith-Roso (Di\ R L.)> Directional Wireless as an Aid to 
JSTavigation, 774 ; Radio Diro(;tion-findmg, 818 , and 
R A Rarfield, Fuithor Measurements on Wireless 
Waves rec'tMvod from tho Upper Atmosphere, 902 
Smitholls (Dr 0. J.)? W' R. Pitkm, and J. W, Avery, 
Uiain Growth in Conipiossed Metal Powder, 426 , 
Pitkin, and Avery, Gram Growth m Compressed 
Tungsten Powder, 708 ; and H. P. Rooksby, Unusual 
Microstructure m Iron and Tungsten, 226 
Smits (Prof A.), Transmutation of Elements, 475 
Snodgrass (Dr R. E ), Morphology and Mechanism of the 
Insect Thorax, 460 

Soar (C* D ), and W Williamson, The British Hydracarina. 
Vol. 2, 439 

Sohom (V V.), Mud Volcanoes of Minbu, Upper Burma, 
586 

Sokol (Prof. R ), Geologisches Praktikum, 689 
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Orientation of the ‘ Devil’s Airows,’ Boroughbridffe, 
Yorks, 729 

Somerville (Sir William), How a Tree Grows, 873 
Sommer (Dr. H ), The Weathering of Textile Fibres, 633 
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Sommerfold (Prof. A ), The Electron Theory of Metals, 856 
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Spam (King of), presentation of a group of Spanish 
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Medal ot tho Royal Anthropological Institute, 815; 
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Natural History Museum, 812, Corundum Twins 
from Transvaal, 173 , Specific Gravities of Minerals , 
South African Occurrences of Willemite, 754, the 
work of, 813 

Spiegelberg (Prof. W), The Credibility of Herodotus’ 
Accoimt of Egypt in the Light of the Eg^^^ptian 
Monuments • being a Lecture delivered at the Fifty- 
fifth Congress of German Philologists and School¬ 
masters at Erlangen, with a few additional notes by 
the translator, A. M. Blackman, 651 
Spillman (Dr W J.), Balancing the Farm Output: a 
Statement of the Present Deplorable Conditions of 
Farming, its Causes and Suggested Remedies, 689 
Sponsler (Prof. O. L ), The Cellulose Space Lattice of 
Plant Fibres, 767 

Spooner (Prof. H. J ), The Movement for the Reduction of 
Noise, 928 

Sprague (T A.), The Botany of Brunfels, 824 
Spranger (J. A.), The Double Axe m Etruria, 782 
Stapleton (Principal HE), the late R. F Azo, and Prof. 
Husam, Chemistry in Iraq and Persia m the Tenth 
Century a.d , 242 

Steacie (E. W, R.), and F. N, G. Johnson, The Solubihty of 
Hydrogen in Silver, 902 

Steavenson (Dr. W. H.), Observations of the Total Eclipse 
of the Sun, 51 

Stebbing (Prof. E P,), The Forests of India. In 3 Vols. 
Vol. 3, 251 

Stebbmg (Miss L. S.), Conferment upon, of the title of 
reader m philosophy by London University, 207 
Steers (J. A.), appointed University lecturer in geography 
m Cambridge University, 100 
Stelys, The Physiological Origin of Cancer, 31 
Stentzel (A.), A Meteor Transits the Sun, 201 
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Stephens (Frances L.), awarded the Grisedalo biological 
scholarship in botany m Manchester University, 712 
Stephenson (G.), appointed lecturer m agricultural 
chemistry at the Albert Agricultural College, Gias- 
nevm, 424 

Stephenson (H. H ), Green Lightnmg, 695 
Stern (H. J.), Arsenic in Coated Papers and Boards, 973 
Stevens (Miss Catherine O ), Sky Illummation dui’mg the 
Total Solar Eclipse of June 29, 272 
Stevenson (Dr. W), M Hayes, and Dr. Janet Lane- 
Claypon, Cancer and its Treatment, 273 
Steward (G. C.), on the Lens Interferometer, 860 
Stewart (Prof A. W.), Recent Advances in Organic 
Chemistry. Fifth edition 2 Vols , 908 
Stewart (G. W.), and R. M. Morrow, Molecular Space 
Array m Liquid Primary Normal Alcohols • the 
Cybotactic State, 104 

Stewart (O.), ^olus : or the Future of the Plying Machine, 
544 

Stewart (Prof. R M), and A. N Getman, Teaching 
Agricultural Vocations a Manual for Teachers in 
Preparation and in Service, 836 
Stocks (Mrs. C. de Beauvoir), The Khyber Hazari, 861 ; 
The Lapchas, 95 

Stoddart (Dr W. H B ), Mmd and its Disorders • Text¬ 
book for Students and Practitioners of Medicine. 
Fifth edition, 471 

Stokes (A ), Sunrise m the West: a Modem Interpretation 
of Past and Present, 42 

Stokes (Prof. Adrian), [death], 487 ; [obituary article], 523 
Stopes (Dr. Mane Carmichael), Contraception (Birth 
Control), its Theory, History, and Practice • a Manual 
for the Medical and Legal Professions. New edition, 
646 ; Foreign Laws and the Subject of Birth Control, 
596 

Stormer (Prof. C.), An Effect of Sunhght on the Altitude 
of Aurora Rays, 329 ; Remarkable Action of Sunlight 
on the Height of the Aurora Borealis, 350, The 
Height of Iridescent Clouds, 62 
Storrow (B.), Changes m Herring Shoals, 546 
Stoughton (Prof. B.), and Prof. A. Butts, Engineering 
Metallurgy : a Text-book for Users of Metals, 222 
Strahan (Sir Aubrey), and Dr. Walcot Gibson, Memoirs of 
the Geological Survey of England and Wales. Explana¬ 
tion of Sheet 232 : The Geology of the South Wales 
Coalfield. Part II.: Abergavenny, with Notes by 
J. R Dakyns and Prof W. "W. Watts. Second edition, 
by Dr. T. Robertson, 801 

Strangeways (T S. P ), and Dr. A G Canti, Livmg Cells 
under Dark-ground Illumination, 203 ; and Honor B. 
Fell, The Direct and Indnect x4ction of X-rays upon 
the Tissues of the Embryonic Fowl, 66 
Strickland (Prof. C ), and K. L Choiidhury, An Illustrated 
Key to the Identification of the Anophelme Larvie of 
India, Ceylon and Malaya, West of Wallace’s Line ; 
with Practical Notes on their Collection, Oct, 8, 
Suppt., 33 

Stromgren (B ), Tables for Ephemerides in Parabolic 
Orbits, 381 

Struve (Dr, O.), An Extremely Massive Multiple Star, 381 
Stuart (Dr. M.), Carbon Ratio Theory, 313 
Stubbmgs (G. W.), Return Circuits in Electric Tramways, 
493 

Subrahmaniara (G ), Viscosity of Metals • Bismuth, 770 
Sucksmith (W ), H. H. Potter, and L. Broadway, The 
Magnetic Properties of Single Crystals of Nickel, 901 
Sudworth (G. B.), [death], 125 

Sugden (S ), Molecular Volumes at Absolute Zero, 493 
Summers (M.), The Geography of Witchcraft, 400 
Sutton (G W.), The Power-factor and Capacity of the 
Electrodes and Base of Tnode Valves, with Special 
Reference to their Use m Thermionic Voltmeters, 825 
Sutton (H.), and A. J. Sidery, The Protection of Alummium 
and its Alloys against Corrosion, 426, 672 ; and 
J. W. W. Wilistrop, The Nature of the Film Produced 
by Anodic Oxidation of Aluminium, 426 
Suyehiro (K.), Seismograph Records, 61 
Swarbnck (Dr, T.), The Physiology of Fruit Trees, 240 
Swarts (F.), Trifluordimethylketone, 643 
Swietoslawski (W.), and Mile. A. Dorabialska, An Adiabatic 
Microcalorimeter for Radiological Researches, 754 
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Swigel, and T. Posteriiak, The Nucleus Containing Phos¬ 
phorus o± Ovovitelline, 678 

Swinton (A. A Campbell), Ectoplasmic Matter, 296 ; 
offer to bear cost of a chartei tor the British Associa¬ 
tion, 702 


Taber (S ), Rift Vallejos, 931 

Tabesse (E ), Magnetic Measurements in the Centre and 
West of France, 139 

Taboury (F.), The Basic Carbonate of Beryllium, 351 
Tamsh (P. W ), The Sources of Supply of Yitamnis A and 
B, 515 

Talbot (Dr. H. G ), [death], 378 
Talbot (P A ), Some Nigerian Fertility Cults, 801 
Talman (C F.), iVrticles on Weather Topics, 489 
Taning (A. Vedel), Breedmg Places of Suckmg-Fivsh m the 
North Atlantic, 224 

Tapsell and Clenshaw, Properties of Metals at High 
Temperatures, 169 

Tasiro (Y ), Limiting Volumes and Critical Jsotherraals of 
Liquids, 314 

Taylor (A.), Observation of the Total Eclipse of the Sun, 55 
Taylor (A M), and Dr E K. Rideal, The Effective 
Moment of the Sulphur Complex, 102 
Taylor (Dr. E McKenzie), Base Exchange and the Forma¬ 
tion of Coal, 448 

Taylor (F Johnstone), Modern W^atorworks Practice, 943 
Taylor (Prof G I.), The Distortion of Ciystals of Alu- 
mmium under ComjDression (Parts ii and iii.), 102 
Taylor (H. M.), [death], 594; [obituary article], 664 
Taylor (Dr J ), Discharge Phenomena, 600 , On a Photo¬ 
electric Theory of Sparkmg Potentials 938 , Photo¬ 
electric Emissivily and Sparking Potentials, 477 
Taylor (Monica), The Nucleus of Amoeba, 817 
Taylor (W. H.), and J West, The Crystal Structure of 
the Chondrodite Senes, 938 
Terada (T ), and K Hatloii, Fluid Vortices, 784 
Terrouie (Prof. E F.) et Prof H. Cohn, Donndes 
num6riques de biologie et do physiologic ot chimio 
veg4tales, 257 

Theremin (Prof. L ), Demonstration oi a New Musical 
Instrument, 889 

Thibaud (J.), Spectrometer MeasuremcnlB of Soft X-rays, 
241 

ThiseltomDyer (Sir William), The eighty-fourth birthday 

Thoday (D ), and M*. A. Pocock, On a Myosurus from 
South Africa, with some notes on Marsiha macrocanm, 
570 

Thomas (Dr. E. J,), The Life of Buddha as Legend and 
History, 162 

Tliomas (Dr. H. H.), Tertiary Volcanic Activity in Britain, 
Sept. 3, Suppt,, 22 

Thomas (L H ), The Production of Characteristic X-rays 
by Electronic Impact, 246 

Thomas (P.), and Mile. Marie Sibi, The Structure of Jellies, 
498 

Thompson (Dr, H. D.), [death], 524 

Thompson (J. E.), ‘ Elephant Heads ’ in Maya Sculptures, 


Thornson (Dr. Elihu), The Magneto-optical Effect and a 
Correction, 581 ; Possible Explanation of the Zodiacal 
Light, 692 

Thomson (Prof. G. P.), The Diffraction of Cathode Kays 
by Thin Films of Platmum, 802 

Thomson (Prof. J. A.), and Miss Nita J. Rennett, Penna- 
tulids of Japan, 742 

Thomson (Sir J. J,), elected an honorary fellow of thf 
Chemical Society, 704 

Thomson (W G.), On the Discharge of a Condenser througl 
a Gas at Low Pressui’e, 209 ^ 

Thorburn (A.), British Birds New edition. In 4 Vols 
Vol 4, 41 

Thorndike (Prof E. L ). E. O. Bregman, M. V. Cobb, Elk 
Woodyard, and others, The Measurement of Intelli 
gence, 577 

Thornton (Prof. W. M,), The Use of Electricity in Mines, 70-* 

Thorpe (Prof. J F.), A Persian Od Field, 798 

Threipland (P M ), awarded the Bartlett-Coutts scholar 
ship of Oxford University, 677 


Tibyri^a (L. W.), Periodicity of Molecular Numbers, 585 
Tiercy' (G ), The Efloctivo Tompemiures of the Giant 
Stars, 31 

Tillyaid (Dr. R. J ), appointed chiel entomologist to the 
Commonwealth ot Austiialui, 780 , b’ossil lns<K*i.s, 383 ; 
Method of Fossilisation ot an Insect Wmg, 803 , The 
Insects of Ausii’alia and Ntnv Zealand, 720 ; The 
Mochamsm ot the so-calk'd ' Postoiior Siu^na* ’ ot a 
Simubum Larva, 151 

Titchoncr (Prot E B.), [doatli], 306 ; [olutuary article], 
377 

Todd (Prof T W.), Skeletal Jiocords of Mortality, lt>7 
Todesco (G,), The Accidental Thermo-elcctiicity of Bis¬ 
muth, 139 

Toft (L ), and A T J. Kersey, Thooiy of Machines, 912 
Toldt (Dr. C ), assisted t)y Prot x4. D Rosa Adapted to 
English and American and Intoinational Terminology 
by Dr M J^klen Paul, An Atlas ot Human Anatomjr : 
for Students and Physicians 2 Vols , 398 
Tolman (R C ), D M. Yost, and R G Dickinson, On 
Chemical xictivation by Collisions, 103 
Tomlinson ((J A ), Rusting of Stool Surtacos in Contact, 
137 ; and 11 Barrel, Measunng Quartz Fitires, 
000 

Toms (H ), Oil Bromine^ Films and ihiar Us(^ m determining 
the Halogen Absoiption ot Oils, 973 
Toumanoft (K ), Th(^ Immunisation of Bees, 903 
Townond (Dr, I), T A ), Gaseous Cointiustion at High 
Pressures Part V^llJ , 748 

Townsend (Prof J S. E ), an honora-ry (kxdoiaio eonterrod 
upon, t)y IM-ris Univm'sity, 712 
Toy (Dr F C ), The Mechanism of J^Mianation of the Latent 
Photographic Image, 441 
Trask (Dr P. 1).), Oil in Mud from Soa-llooi, 346 
Travers, Analytical Consequemios ot the Domain of 
Stability ot Cryolite, 903 

Trench (E F. C ), A Historical Review of Inland Transport 
Problems, 702 

Trevor (Prof J. E ), The General Theory of lliormo- 
dynamics , an introduction to the Study of Thermo¬ 
dynamics, 801 

Tnveili (A P F.), The Meclumism of Formation of tho 
Latent. Photographic Image, 728 
Trurhiut (CJ ), and N Bi^zssonolf, The Miwsurement ot the 
Assimilafiihty of Various Phosphah'S by tlicir Action 
on th<i Bacl-enal Fixat»iou of Nit/i’ogim, 24(» 

Truscott (Prof vS. .1 ), 47ie Empiric Mining and Midal- 
lurgi(*al (kmgresH in Ganada, 771 
Tschermak (Jkof J, L. G.), [obh-uary article], 195 
Tsukamoto, Transjiartau^y of Fused Sihca for Ultra¬ 
violet Radiations, 24 6 

Tsiing-Le-Loo (Dr.), Idant Growth and Reaction (liango 
in Culturt> Solut.ions, 383 

Tornor (Dr. J. E.), Evolution ; Emergent^ and Resultant, 
81, 261 

Turner (S,), Report on Discovery of Worked Flints at 
Stone Cross Farm, Luton, Kinit^ 299 
Tutton (Dr. A E, H ), Savoya,rd Highland,s, 912, Tho 
Glaciers of Dauphind, 844, d'ho Natural History of 
Ice and Snow : Jllustratod iroru the Alps, 292 
Twenhofel (W H.), and collaborators, Treatise on ,Sedi- 
montabion, 327 

Tyrrell (Dr. <4. W.), Tho I*nnciploB of Petrology: an 
Introduction to the Scioneo of Rocks, 10 
Tuzi (Z.), Photo-Elasticity, 931 


Ubach (J.), Observations of the Eclipse of the Sun of 
Jan. 3, 1927, 138 

Uchida (Dr Tohru), Jajianese Jelly-hshes, Stlf) 

Ueno (M.), Japanese Freshwater Branchiopoda, 492 
von Uexkull (J.), translated by Dr. D. L Mackirinon, 
Theoretical Biology, 148 

Ulrich (Dr. E 0 ), elected a foreign correspondent of the 
Geological Society, 59 

Unwin (J. D ), Monogamy as a Condition of Social Energy, 

128 

Unwm (Prof. W. 0 ), entry on mnotioth year, 851 
Urbain (G ), and P. B, Sarkar, The Analysis of Scanchum 
with the Elements of the Rare Earths and with the 
Tfivalent Elements of the Iron X^amily, 678 
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Valeur (A ), and P. Gailliot, Products of High Boilmg- 
pomt coniainod m Oil of Cadet, 755 ; The Mechanism 
of the Reactions accompanying the Formation of 
Cadet’s Oil, 861 ; Tho Oxidation of Cacodyl Oxide, 
246 , Tho Passage from Trimethylarsine to Cacodylic 
Acid, 175 

Vallory (L ), Tho Stability of the Catalytic Properties of 
Palladiumisod Asbestos, 498 

Valiant (W. S ), |death j, 125 

Vandorlinden (E.), Rainfall in Belgium, 783 

Vaughan (Or. T. W ), Foraminifera of the Genus Lepi- 
docyclma, 420 

Venkatesacher (B ), Density of the Vapour m the Mercury 
Arc and the Relative Intensities of the Radiated 
Spectral Linos with special reference to the Forbidden 
Line 2770. 753 

Venn (Dr J ), and J. A Venn, Alumni Cantabrigienses. 
Part T ; VoL 4, 325 

Venn (J. A ), oloctod to a fellowship at Queen’s College, 
Cambridge, 171 

Vornoau (Prof. R.), Fraud in Alleged Archaeological Dis¬ 
coveries, 128 

Vernon (Dr, W H. J.), Second Experimental Report to 
the Atmospheric Corrosion Research Committee 
(British Non-Feirous Metals Research Association) 
a Discussion held by the Faraday Society, 30th March, 
1927, 872 

Viala (P ), and P. Marsais, A New Disease of Grapes 
(Scleriasis), due to Sordana uvicola, 174 

Vidal de la Blache (Prof. P.), edited by E. de Martonne. 
Translated by Dr. Milhcent Todd Bingham, Principles 
of Human Geography, 472 

Vila (A), and R. Ancelle, The Differentiation of the 
Proteids of the Blood Serum, 939 

Vinassa (P ), The ‘ Electronic Number ’ and Constituents 
of the Globe, 826 

Vincent (Dr. J. H.), New Methods of Electrically Main- 
tammg Mechanical Oscillations, 952 

Visser-Hooft (Jenny), with contributions by P, C Visser, 
Among the Kara-Korum Glaciers in 1925, 151 


Wadsworth (Dr, A. B,), Standard Methods of the Division 
of Laboratories and Research of the New York State 
Department of Health, 913 

WaoHor (Dr. B.), translated by Dr. E. Fyleman, The 
Atmospheric Nitrogen Industry, with special con¬ 
sideration of the Production of Ammonia and Nitric 
Acid. 2 Vols., 290 

Wagner (Dr. P. A.), The Geology of the Springbok Plats, 
707 

Wagner von Jauregg (Prof. J.), awarded the Nobel prize 
for physiology and medicme for 1927, 667 

Wahl (Prof. W.), Alumino-silicates and Oxalates, 932 

Wahlm (H. B.), Critical Potentials of Copper by Electron 
Impacts, 585 

Wainwright (G. A.), Obsidian, 782 

Waksman (Prof. S. A.), and Prof. W. C. Davison, Enz 3 nnes • 
Properties, Distribution, Methods, and Applications, 
149 

Wales (Prince of). Message from the, to the British 
Association, Sept. 3, Suppt., 13 

Walker (Prof. C.), Biological Fact and Theory, 118 

Walker (Nea), with a prologue and an epilogue by Sir 
Oliver Lodge, The Bridge : a Case for Survival, 613 

Walker (Prof. P. F.), [death], 848 

Wall (E. J.), Photographic Facts and Formulas, Oct. 8, 
Suppt., 38 

Wallace (Sir Matthew), presented with the John Snell 
memorial medal of the National Institute of Agri¬ 
cultural Botany, 852 

Wallace (R. Hedger), Stewart and Getman’s Teachmg 
Agricultural Vocations, 836 

Wallace (Prof. R. S.), appomted Vice-Chancellor of Sydney 
University, 244 

Waller (Dr. I.), The Transition from Ordmary Dispersion 
into Compton Effect, 155 ; and R. W. James, On the 
Temperature Factors of X-ray Reffection for Sodium 
and Chlorine in the Rock-salt Crystal, 901 

Wallis (F. S.), The Old Red Sandstone of the Bristol Dis¬ 
trict, 30 


Wallis (Prof. W. D ), An Introduction to Anthropolofifv, 
Oct. 8, Suppt., 30 

Walmsley (C.), An Introductory Course of Mathematical 
Analysis, 152 

Walmsley (H P.), The Structure of the Smoke Particles 
from a Cadmium Arc, 790 
Walsh (Dr. J. W. T ), Modern Photometry, 157 
Walton (A C.), Nematoda of the Leidy Collections, 346 
Walton (E. T S ), The Formation of Vortices behind a 
Cylinder Movmg through a Fluid, 973 
Ward (Capt. F. Kingdon), The Riddle of the Tsangpo 
Gorges, 42 

Warren (S. H,), The Palaeolithic Implements ” from 
Shgo, 653 

Waterfield (Dr R. L.), Photograph of the Solar Corona, 92 
Waterhouse (G- A.), Australian Hesperiidas. Part I., 862 
Waterhouse (W. L ), Inheritance of Resistance to Leaf 
Rust, Pucmiia ammala Rostr , in Crosses of Barley (i.), 

Watson (E. C.), The Space-distribution of the Photo¬ 
electrons ejected by X-rays, 571 ; and J. A. Van den 
Akker, The Direction of ejection of X-ray Electrons, 
714 

Watson (H. E.), The Dielectric Constants of Ammonia, 
Phosphme and Arsine, 789 

Watson (R. E ), Black Sea Earthquakes of Sept. 11 and 12, 
1927, 445 

Watson and Sons, Ltd. (W), Metallurgical Microscopes, 
169 

de Watteville (Vivienne), Out m the Blue, 183 
Wavre (R.), The Stratification of the Planets, 319 
Weaver (R. H.), Test for Incipient Putrefaction of Meat, 
458 

Webster (Prof. D. L ), Direct and Indirect Production of 
Characteristic X-rays, 391 ; Meteorological, Geo¬ 
logical, and Biological Conditions of Venus, 879 
Webster (Flight-Lieut. S. N), A New Speed Record, 490 
Webster (W. L.), The Hall Effect in Smgle Crystals of 
Iron, 246 

Weekes (Miss H. Claire), Placentation and other Phen¬ 
omena in the Scmcid Lizard, Lygosoma (Hinulia) 
quoy%^ 975; Reproductive Phenomena m some Lizards, 
282 

Weeks (Prof. W. S.), Ventilation of Mines, 113 
Weir (Dr. J. W.), Comets and the Sun: New Theories 
regarding their Structure, 615 
Weizel (W.), and C. Fuchtbauer, The Hehum Molecule, 384 
Welch (M. B.), The Moisture Content of some Eucalyptus 
Woods, 975 ; The Wood Structure of some Species 
of Kauri, 463 

Weller (Prof. S.), [death], 378 
Wells (H. G.), The Short Stories of, 503 
Wells (R. C.), The Element ‘ Mosandrum ’ of J. Lawrence 
Smith, 744 

Wenger (P.), and M. Gysin, The Estimation of Carbon 
Dioxide in Limestones, 247 

Wenyon (Dr. C. M.), Insect Flagellates and Disease—a 
Study m Adaptation, 786 

Wermck (S.), Cliromium-Platmg and Resistance to Cor¬ 
rosion, 225 

Westermarck (Prof. E.), Ritual and Belief in Morocco. 

2 Vols., 867; to deliver the Frazer lecture m 1928, 343 
Weston, The Lightmg of Printmg Works, 22 
Wharton (D. R. A.), Etiology of European Foul-brood of 
Bees, 297 

Wheeler (Prof. W. M.), Ants of the Canary Islands, 203 
Wherry (G, E.), elected an honorary fellow of Downmg 
College, Cambridge, 822 

Whetham (W. C. Dampier), The Newtonian Epoch, 1685- 
1920, 235 

Whipple (F. J. W.), Observations of the Sound of Gunfire, 
127 

White (A. G.), The Burning of Carbon Disulphide, 26 
White (D.), The Flora of the Hermit Shale m the Grand 
Canyon, Arizona, 570 

Whitehead (Prof. A. N.), Religion in the Making : Lowell 
Lectures, 1926, 254 

Wliitehead (Dr. J. B ), Lectures on Dielectric Theory and 
Insulation, 948 

Whiteley (J. H.), The Solubility of Ciementite in a-Iron, 
708 
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Whitney (M ), Soil and Civilisation : a Modem Conco])t 
ot the Soil and the Historical Development of Aj^ri- 
culture, 436 

Whitney (Dr, W. B ), Surface Sti'uctures of Fractured 
Flints, 14 

Winttaker (Prof. E T.), On Eloctuc Phenomena in Gravi¬ 
tational Fields, 790 , Outstanding Problems of H(4a- 
tivity. Sept. 3, Suppt., 21; 368 
Whittard (W. F.), The Stratigraphy of the Valentian Kecks 
of Shropshire the Mam Outcrop, 245 
Wiedemann (G.), und R Franz, Herausgegeben von Prof. 
A Wehnelt, Dber die Warme-Leitungsfahigkeit der 
Metalle, 764 

Wien (Prof. W ), The Light from Positive Kays, 169 
Wiener (Prof. 0), [obituary], 777 

Wigglesworth (V B,), awarded the Raymond Horton- 
Smith prize of Cambridge University, 677 
Wilbert (R ), An Infectious Disease of the Chimpanzee, 
Transmissible to Man, 607 
Wilcox (E. H ), Protection from Lightning, 927 
Wild (Dr. R. B,), gift to Manchester University, 606 
Wilkins (G. H.), projected flight across the Beaufort Sea, 
21 , and B. Eielson, flight from Point Barrow, 21 
Willcox (Sir William), The Biological Tests for Blood, 754 
Willey (Prof. A ), Canadian Copepods, 131 ; Descent and 
Divergence, 840 

Willey (E. J. B.), Active Nitrogen and the Metals, 744 
Williams (Prof. E. C ), resignation of the Ramsay chair of 
chemical engineering at University College, 822 
Williams (Dr. E. J.), The Number of Compton Recoil 
Electrons, 678 

Williams (J. E.), Science and Philosophy, 666 
Wilhams (J. W.), and I. J. Klrchma, Electric Moments of 
Organic Molecules in Benzene Solution, 493 
Williamson (J. W.), In a Persian Oil Field • a Study in 
Scientific and Industrial Development, 798 
Willis (Miss M. S.), appomted demonstrator m geography 
in Cambridge University, 822 
Willstatter (Prof. R.), Prof. H. E. Armstrong, 1 
Wiimet (M ), A Method for the Rapid Estimation of 
Hydrogen Phosphide in a Gas Mixture, 318 , The 
Sensibflity of some Test Papers towards Gaseous 
Phosphoretted Hydrogen, 139 
Wilson (Prof. C. T. R ), awarded the Nobol prize for 
physics for 1927 ; the work of, 737 
Wilson (H A.), Chemical Equilibrium in a Mixture of 
Paraffins, 137 

Wilson (J.), The Case of Lord Morton’s Chestnut Mare, 343 
Wilson (J. M.), Insulating Materials for Telephone Switch- 
hoards, 897 

Wilson (L, H,), elected to the E, G. Fearnsides research 
scholarship in Cambridge University, 207 * 

Wilson (S. R.), [obituary article], 463 
Wdson (Dr. W. P.), [death], 378 

Wimperis (H, E.), Progress of Aeronautical Research in 
Great Britain, 923 

Winter (Dr. P.), Hmdbuch der gesamten Parfumerie und 
Hosmetik : eine wissenschaftlich - praktische Dar- 
stellung der modemen Parfumerie einschliesshch der 
Herstellung der Toiletteseifeu nehst emem Ahriss der 
angewandten Kosmetik, 832 
Witte (Dr. H.), Electrometer Capacitances, 314 
Wolfenden (J. H.), appomted lecturer in chemistry at 
Exeter College, Oxford, 936 
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WoLfl (E.), The Behaviour and the Role of llie Conti actilo 
Vacuole ofc a Fresh-waier Anunba, 714 
Wood (Prof R. W.), Variation ot [niensity Ratios of 
Optically Fx(‘iti^d Rpeeirum Lines with th(^ JnUaisity 
ot the Exiuting Light, 725 ; and A. L Loomis, 8})0(‘tra 
of High-freqiuuK'y Dischaiges in Supcu'-vaimuin Tubes, 
510 

Woodtord (0. M.), j obituary ariieh^), 557 
WoodhouHO (R.), eentcniaiy of the death of, 889 
Woodman (H. E.), Kellner’s The Sdoniifle Feeding ot 
Animals, 151 

Woods (Dr. E. C ), Spectroscopic Parallaxes of Early Typo 
Si-ars, 201 

Woods (Miss H. M.), appointed assistant lecturer iii 
epidemiology and vital statistics at the London School 
of Flygiono and Tropical Modic.ino, 677 
Wooley (0 L.), Exi-avations at Ur, 124, 927 
Wooluough (W G.), The General Chemical Principles 
involved in the Weathering of Rocks, 247 
Wormell (T. W.), Currents carried by Point-Discharges 
beneath Thunderclouds and Showia-s, 102 
Wright (F E.), Polarisation ot Light Rdiected from Rough 
vSurfaces with spoeial refcronco to Light Reflected 
by the Moon, 199 

Wright (F. S ), Tlie Coddo rndustry in Great Britain, 170 
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